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Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

Project Management and Finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member
and leader in a team, to manage projects and in multidisciplinary environments.

Life-long Learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.

These outcomes are designed to ensure that graduates of DSU's Biotechnology
Engineering program are well-prepared to enter the workforce or pursue further studies,
equipped with the necessary skills and knowledge to succeed in their careers and contribute
effectively to society.
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Department of Biotechnology

Programme Specific Qutcomes (PSOs)

The Programme Specific Outcomes (PSOs) for a Biotechnology Department generally outline
the specific skills and knowledge that graduates are expected to have upon completing their
degree. Here are some typical PSOs for a Computer Science Engineering program, which can
be adapted to Dhanalakshmi Srinivasan University:

1. PSO1: Apply the knowledge gained in Biotechnology Engineering for design and
development and manufacture of engineering systems.

2. PSO2: Apply the knowledge acquired to investigate research-oriented problems in
Biotechnology engineering with due consideration for environmental and social
impacts.

3. PSO3: Use the engineering analysis and data management tools for effective
management of multidisciplinary projects.
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Breakup of
Category Credits
Humanities & Social Science Courses 13
Basic Science Courses 20
Engineering Science Courses 16
Program Core Courses (Branch specific) 62
Professional Elective Courses (Branch specific) 18
Open Elective Courses (Cross Discipline Subjects) 18
Project work, Seminar and Internship in Industry or elsewhere 16
Audit Courses [Environmental Sciences, Essence of Indian
Traditional Knowledge, Indian Constitution, Professional ethics, -
Induction etc.)
Total 163
S.No Category No. of Courses
suggested

1 Humanities & Social Science Courses 8

2 Basic Science Courses 10

3 Engineering Science Courses 12

4 Program Core Courses (Branch specific) 24

5 Professional Elective Courses (Branch specific) 30

6 Open Elective Courses (Cross Discipline Subjects) 54

- Project work, Seminar and Internship in Industry or

elsewhere
8 Audit Courses [Environmental Sciences, Indian 03

Constitution, Professional ethics, Induction etc]

11
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Department of Biotechnology
Curriculum Regulation 2024

Category 1: Humanities and Social Sciences

S1.No Course Course Title Course | Version L P | C
Code Type
1 24ENG101 | Communication for Engineers E 1.0 2 2 | 4
Universal Human Values: Understanding
2 24UHVI02 Harmony and Ethical Human Conduct T 1.0 3 0|3
3 24ENG102 | Professional Communication E 1.0 2 0 |3
4 Humanities and Social Sciences Electives T 1.0 3 0 |3
Total: 13 Credits
Category 2: Basic Science Courses
SLNo Course Course Title Course | Version L
Code Type
1 24MAT201 | Matrices and Calculus T 1.0 3
2 2AMAT202 | Advanced Mathematics for Engineering T 1.0 3
3 24PHY201 | Physics for Engineers E 1.0 3
4 24CHY201 | Chemistry for Engineers E 1.0 3
5 24MAT206 | Bio-statistics T 1.0 3
Total : 20 Credits
Category 3: Engineering Science Courses
SLNo Course Course Title Course | Version L
Code Type
1 24MEC301 | Engineering Graphics & Design E 1.0 1
2 24MEC302 | Engineering Practices Laboratory P 1.0 0

Fundamentals of Computing and C

3 24CSE401 Programming E 1.0

4 24CSE402 | Python Programming E 1.0

5 YAEEE304 Bas1'c Elqctrlcal and Electronics T 1.0 3
Engineering

6 Y4EEE305 Bas1'c Elqctrlcal and Electronics P 1.0 0
Engineering Lab

Total : 14 Credits
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SL.No Cg:sze Course Title C,l?;;:e Version | L | T P C
1 24BIT401 | General Biotechnology T 1.0 310 0 3
2 24BIT402 | Biochemistry T 1.0 311 0 4
3 24BIT403 | Biochemistry Laboratory P 1.0 010 2 1
4 24BIT404 | Microbiology T 1.0 310 0 3
5 24BIT405 | Microbiology Laboratory P 1.0 010 2 1
6 24BIT406 | Cell and Molecular Biology T 1.0 310 0 3
7 24BIT407 | Cell and Molecular Biology Laboratory P 1.0 010 2 1
8 24BIT408 | Molecular Genetics T 1.0 310 0 3
9 24BIT409 | Industrial Biotechnology T 1.0 3 1 0 4
10 24BIT410 | Genetic Engineering T 1.0 3 1 0 4
11 24BIT411 | Genetic Engineering Laboratory P 1.0 00 2 1
12 24BIT412 | Analytical Techniques in Biotechnology T 1.0 3 1 0 4
13 Y ABITA13 i:]?:)};;(:ily Techniques in Biotechnology p 10 o | o 4 )
14 24BIT414 | Introduction to Bioinformatics T 1.0 3 1 0
15 24BIT415 | Bioinformatics Laboratory P 1.0 010 2
16 24BIT416 | Principle of Chemical Engineering T 1.0 3 1 0 4
17 YABIT417 i;itr)l:):ril;:z r(}),f Chemical Engineering p 10 0| o ) 1
18 24BIT418 | Immunology and Immunotechnology T 1.0 310 0 3
19 | 24BIT419 ILn;E)‘;Zf;fygy and Immunotechnology p 10 [0|o0] 2 |1

20 YABIT420 ]Slilogsilelzz?;:n and Bioseparation T 10 3 | 0 4
21 | 24BIT421 E;‘;?;ngizgizf;paraﬁon P 10 ool 2 |1
22 24BIT422 | Plant Biotechnology T 1.0 310 0 3
23 24BIT423 | Animal Biotechnology T 1.0 310 0 3
24 ABIT424 ir;zﬂzctual Property Rights & Regulatory T L0 3 | o 0 3

Total : 62 Credits
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Total : 62 Credits

SL.No Course Course Title Course Version| L| T | P | C
Code Type
Vertical I- Integrated Bioprocess and Molecular Engineering
1 24BIT501 | Protein Science and Engineering T 1.0 3100 |3
2 Y ABIT502 Stoichiometry And Chemical Process T 1.0 310 0 |3
Calculations
3 24BIT503 | Biosensors T 1.0 3101 0 |3
4 24BIT504 | Molecular Forensics T 1.0 3100 |3
5 24BIT505 | Downstream Processing T 1.0 3101013
6 24BIT506 | Mass Transfer T 1.0 31/01( 013
Vertical II- Biotechnology Innovation, Ethics and Industrial Applications
7 24BIT507 | Bioethics and Biosafety T 1.0 310 0 |3
8 24BIT508 | Agricultural Biotechnology T 1.0 310 0 |3
9 24BIT509 | Entrepreneurship in Biotechnology T 1.0 310 0 |3
10 24BIT510 | Food and Nutrition Technology T 1.0 310 0 |3
11 24BITS11 ISSE;)&IJlIiustrlal Entrepreneurship and T 1.0 310 0 |3
12 24BIT512 | Drug Design and Development T 1.0 310 0 |3
Vertical- I1I Molecular Systems Biology and Infectious Disease Research
13 24BIT513 | Genomics and proteomics T 1.0 310 0 |3
14 24BIT514 | Signal transduction T 1.0 310 0 |3
15 24BIT515 | Structural Biology T 1.0 310 0 |3
16 24BIT516 | Systems Biology T 1.0 310 0 |3
17 24BIT517 | Infectious Diseases T 1.0 310 0 |3
18 24BIT518 | Biofilms & Microbiome T 1.0 310 0 |3
Vertical IV - Translational Healthcare Biotechnology
19 24BIT519 | Radiation biology T 1.0 310 0 |3
20 24BIT520 | Cell Culture Technologies T 1.0 310 0 |3
21 24BIT521 | Stem Cell Technology T 1.0 310 0 |3
22 24BIT522 | Healthcare Biotechnology T 1.0 310 0 |3
23 24BIT523 | Biomaterials and Bioimaging T 1.0 310 0 |3
24 24BIT524 | Clinical Trials and Management T 1.0 310 0 |3
Vertical V - Sustainable and Environmental Biotechnology
25 Molecular Diagnostics and T 1.0 310 0 |3
24BITS25 Therapeutics :

26 24BIT526 | Bioenergy T 1.0 310 0 |3
27 24BIT527 | Biofuel technology T 1.0 310 0 |3
28 24BIT528 | Environmental Biotechnology T 1.0 310 0 |3
29 24BIT529 | Environmental Microbiology T 1.0 310 0 |3
30 2ABIT530 ir/}gﬁztgr;arllll fnlfsafety and Hazard T 1.0 310 0 |3

14
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Category 6: Humanities and Social Sciences Electives
1 24ENG602 | Business English Communication T 1.0 310 0 |3
2 24MEC601 | Renewable Energy T 1.0 310 0 (3
3 Global Warming T 1.0 310 0 |3
Category 7 : Basic Science Courses Electives
Category 7 : Basic Science Courses Electives
1 | 24MAT706 | Computational Numerical Methods T 1.0 |3 1 0 | 4
2 24MAT701 | Probability and Numerical Techniques T 1.0 3 1 0 |4
Category 8: Engineering Science Courses Electives
Category 8: Engineering Science Courses Electives
1 24CSES801 | Java Programming T 1.0 3 3
2 24CSE802 | Object Oriented Programming Using C++ T 1.0 3 3
Category 9: Open Elective Courses (Cross Discipline Courses)
SLNo | Course Course Title Course | Version |y | 1| p | ¢
Code Type
1 240EC901 | Design and Maintenance of Greenhouse T 1.0 3101 0 |3
2 240EC902 | Agricultural Waste Management T 1.0 3101 0 |3
3 240EC903 | Problem of Soils and their Management T 1.0 3101 0 |3
4 240EC904 | Energy Management in Agriculture T 1.0 310 0 |3
5 240EC905 | Livestock Production and Management T 1.0 3101 0 |3
6 240EC906 | Exploring Microbial World T 1.0 3/01 0 |3
7 240EC907 | Human Diseases and Prevention T 1.0 310 0 |3
8 240EC908 | Bioresource Technology T 1.0 3101 0 |3
9 240EC909 | Waste Water Treatment T 1.0 3101 0 |3
10 | 240EC910 | Bioterrorism and National Security T 1.0 3101 0 |3
11 240EC911 | Food Processing and Technology T 1.0 3/01 0 |3
12 240EC912 | Introduction to Computational Biology T 1.0 3/01 0 |3
13 | 240EC913 | Human Anatomy and Physiology T 1.0 3101 0 |3
14 | 240EC914 | Therapeutic Equipments T 1.0 3101 0 |3
15 | 240EC915 | Biomaterials and Organs T 1.0 3101 0 |3
16 | 240EC916 | Biosensors and Transducer T 1.0 310 0 |3
17 | 240EC917 | Nanoscience T 1.0 3,01 0 |3
18 | 240ECo18 l(zircl)gr;l);;‘i[z:sonal Sciences for Chemical T L0 310l 0 |3

Y
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19 | 240EC919 | Chemistry for Biomedical Engineers T 1.0 3,01 0 |3
Organic Chemistry: Synthetic Design to
20 240EC920 | Process Development T 1.0 310103
21 240EC921 | Wireless Sensor Networks T 1.0 310 0 |3
22 240EC922 | Digital Image Processing T 1.0 3,01 0 |3
23 | 240E(C923 | Natural Language Processing T 1.0 3101 0 |3
24 | 240EC924 | Digital System Design with Verilog T 1.0 3/01 0 |3
25 | 240EC925 | Introduction to Sensor Technology T 1.0 3101 0 |3
26 | 240EC926 l;illsr}[:iglses of Modern Communication T L0 slol o |3
27 | 240EC927 | Digital Image and Speech Processing T 1.0 3101 0 |3
28 240EC928 | Computer Architecture and Organization T 1.0 3101 0 |3
29 | 240EC929 | ARM System Architecture T 1.0 3101 0 |3
30 | 240EC930 | Wireless Sensor Networks and 10T T 1.0 3101 0 |3
31 240EC931 | Principles of Optoelectronics T 1.0 3101 0 |3
32 240EC932 | Consumer Electronics T 1.0 3,01 0 |3
33 | 240EC933 | Industrial IOT T 1.0 310 0 |3
34 | 240EC934 | Electrical Machines T 1.0 3101 0 |3
35 240EC935 | Power System T 1.0 30| 0 |3
36 | 240EC936 | Green and Sustainable Energy T 1.0 3/01 0 |3
37 | 240EC937 | Electric and Hybrid Vehicle Technology T 1.0 3101 0 |3
38 | 240EC938 | Electrical Safety T 1.0 3101 0 |3
39 | 240EC939 | English Language and Productivity Skills T 1.0 3101 0 |3
Foreign Language T 1.0 3101 0 |3
40| 240EC940 (Fren%h/GerIgnang/J apanese)
41 240EC941 Probability, Statistics and Queueing T 1.0 211 2 |4
Theory
42 | 240EC942 Mach.ir‘w Learning in Refrigeration and Air T 1.0 3101 0 |3
Conditioning
43 | 240EC943 Sust‘aina‘t.)le Manufacturing and Green T 1.0 3101 0 |3
Engineering
44 240EC944 | Drone Technology T 1.0 3/01 0 |3
45 | 240EC945 | Waste Conversion Techniques T 1.0 3101 0 |3
46 240EC946 | Industrial Safety T 1.0 310 0 |3
47 240EC947 | Industrial Pollution Prevention T 1.0 3101 0 |3
48 | 240EC948 | Resource Management Techniques T 1.0 3101 0 |3
49 | 240EC949 | Optimization Techniques T 1.0 3,01 0 |3
50 | 240EC950 | Introduction to Nano Science T 1.0 3/]0] 0 |3
51 240EC951 gre(g :;rtci\l/lanagement & Operation T 1.0 3101 0 |3
52 | 240EC952 | Emergency Medicine T 1.0 3101 0 |3
53 | 240EC953 | Industrial Relation and Cyber Law T 1.0 3101 0 |3
54 | 240EC954 | Legal Aspects of Business T 1.0 3101 0 |3
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Category 0: Mandatory Elective Courses

S1 Course Course
N(; Code Course Title Type | Yersion | L | T | P | C
1 24MACO001 | NSS/NCC/YOGA Activities M 1.0 210 010
2 | 24MAC002 | Indian Constitution M 1.0 210 010
3 | 24MAC003 Environmental Sciences M 1.0 2101 010
4 | 24MAC004 | Green Communication M 1.0 210 010
5 | 24MACO05 Essence of Indian Traditional M 10 > | o 0ol o
Knowledge
Category: Mini Project/Project work / Seminar / Internship in industry (16) Credits
SLN Course Course Title Course Version | L ([ T| P | C
0 Code Type
1 24BIT425 | In-plant Training / Internship-I EEC [1.0 0 (0 [2 1
2 24BIT426 | In-plant Training / Internship-II EEC | 1.0 0 |0 |4 2
3 24BIT427 | Technical Seminar EEC |1.0 0 |0 [2 1
4 | 24BIT428 | Mini Project EEC [1.0 0 |0 (4 2
Project Work (Biotech Industrial or
5 24BIT429 | Biotech In-house Project or Bio- EEC |1.0 0 [0 |20 |10
Entrepreneurship/ startups)
BoS Chairman HOD/ Biotech

17
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S Course Course Title Course | version | L T| P| C
No Code t
ype
Theory
1 24ENG101 |Communication for Engineers E 1.0 2 1 2 4
2 | 24MAT201 |Mathematics for Engineering T 1.0 3 1 0 4
3 Y4EEE304 Ba51.cs El.ectrlcal and Electronics T 1.0 3 0 0 3
Engineering
4 24CHY201 |Chemistry for Engineers E 1.0 3 0 2 4
5 24CSE401 Fundamental. of computing and E 1.0 3 0 ) 4
C programming
6 Y4EEE305 Ba51'cs El.ectrlcal and Electronics p 1.0 0 0 5 1
Engineering Laboratory
7 NSS/NCC/YOGA P 1.0 0 0 1 0
Total 141 2 |9 |2
Semester - 11
S. Course . Course .
Course Title Version | L T | P C
No Code type
Theory
1 |24ENGI102 |Professional Communication T 1.0 2 1 0 3
2 |24MAT202| Advanced Mathematics for Engineers T 1.0 3 1 0 4
3 [24PHY201 |Physics for Engineers E 1.0 3 0 2 4
4 [24MEC301|Engineering Graphics and Design E 1.0 1 2 2 3
5 | 24CSE402 |Python Programming E 1.0 3 0 2 4
6 | 24BIT401 [General Biotechnology T 1.0 2 1 0 3
7 |24MEC302 |Engineering Practices Laboratory P 1.0 0 0 2 1
Total 14( 5 10 | 22
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Semester - 111

Course . Course .
S. No Code Course Title type Version L P C
Theory
1 24MAT206 | Biostatistics T 1.0 3 0 4
2 24BIT402 |Biochemistry T 1.0 3 0 4
3 24BIT404 |Microbiology T 1.0 3 0 3
4 24BIT406 |Cell and Molecular Biology T 1.0 3 0 3
5 24BIT408 |Molecular Genetics T 1.0 3 0 3
6 Audit Course NC 1.0 2 0 0
Practical
7 24BIT403 | Biochemistry Laboratory 1.0 0 2 1
8 24BIT405 |Microbiology Laboratory P 1.0 0 1
9 Y ABIT407 Cell and Molecular Biology P 1.0 0 ) 1
Laboratory
Total 17 6 | 20
Semester - IV
Course . Course .
S. No Code Course Title type Version L Pl cC
Theory
1 24UHVO1 Universal Human Values — 2: T 1.0 ) 0ol 3
Understanding Harmony
2 24BIT409 |Industrial Biotechnology T 1.0 3 0| 4
3 24BIT410 |Genetic Engineering T 1.0 3 0] 4
4 YABITA12 Apalytlcal Techniques in T 10 3 0ol a
Biotechnology
5 UOE — | T 1.0 3 0 [ 3
6 Audit Course NC 1.0 2 0O
Practical
7 24BIT411 |Genetic Engineering Laboratory P 1.0 0 2 1
/Analytical Techniques in
8 24BIT413 Biotechnology Laboratory P 1.0 0 412
Total 17 6 21
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Semester-V
Semester-V
1\51;) Sgl())];:t Subject Name Ct(;l;)rese C}(I):ltl::t L|T|P|C
Theory
1 | 24AGE101 | Disaster Management T 3 310J0] 3
2 | 24BIT414 | Introduction to Bioinformatics T 4 31110l 4
3 | 24BIT416 | Principle of Chemical Engineering T 4 31110l 4
4 | 24BIT418 | Immunology and Immunotechnology T 3 3lolol 3
5 PE -1 T 3 310[(0]3
6 Audit Course T 2 ofofofo
Practical
7 24BIT415 | Bioinformatics Laboratory P 2 0 101211
8 | 24BIT417 | Principle of Chemical Engineering Laboratory P 2 0 |0]2]1
9 | 24BIT419 | Immunology and Immunotechnology Laboratory | P 2 0 |0]2]1
10 | 24BIT425 | In-plant Training / Internship-I EEC 2 0 |0]2]1
Total 27 1512 (8 ]21
Semester-VI
Semester-VI
1\81;) Cg:s:e Subject Name Ct(;;)r:e L|(T|P|C
Theory
1 | 24BIT420 | Bioprocess and Bio separations Engineering T 311]0( 4
2 | 24BIT422 | Plant Biotechnology T 3[0(0] 3
3 PE — 11 T 310]0(3
4 PE — 111 T 310]0(3
5 OE — 11 T 310(0(3
6 OE — 111 T 310]0(3
Practical
8 | 24BIT421 | Bioprocess and Bio separations Engineering Laboratory P 0]0]2]1
9 | 24BIT426 | In-plant Training / Internship-II EEC 010(4]2
Total |18 |1 |6 |22
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Semester-VII

S. Course . Course
No Code Subject Name type L|(T|P C
Theory
1 | 24BIT423 | Animal Biotechnology T 31010 3
2 | 24BIT424 | Intellectual Property Rights & Regulatory affairs T 3 1010 3
3 PE -1V T 31010 3
4 PE-V T 31010 3
5 OE -1V T 31010 3
6 OE-V T 31010 3
Practical
8 24BIT427 | Technical Seminar P 01012 1
9 | 24BIT428 | Mini Project EEC 0]10[4 2
Total 18/ 0 | 6 21
Semester-VIII
Semester-VIII
S. Course . Course
No Code Subject Name type L|(T|P C
1 PE - VI T 3100 3
2 OE-V T 3100 3
Practical
Project Work (Biotech Industrial or Biotech In-
3 24BIT429 house Project or Bio-Entrepreneurship/ startups) EEC 010420 10
Total 0([0[20] 16
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CREDITS AS PER SEMESTER
Total
S.No | Category Credits
I 11 111 IV A% VI VII VIII
1 HS 4 3 3 3 13
2 BS 8 8 4 20
3 ES 8 8 16
4 PC 3 16 15 | 14 | 8 6 62
5 PE 3 6 6 3 18
6 OEC 3 6 6 3 18
7 PWS 1 2 3 10 16
Total 20 | 22 20 21 | 21 | 22 | 21 | 16 163
NC 0 0 0 0 0 ] ] 0

Non-Credit (NC) #
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Course Code Core Name P| C
24ENG101 COMMUNICATION FOR ENGINEERS 2 4
(COMMON TO ALL BRANCHES)
Pre-requisite Syllabus
Common to all version 1.0

Course Objectives:

1. Improve grammar proficiency.

2. Enhance listening skills to comprehend various accents and conversational contexts.

3. Enhance speaking abilities for confident, effective communication in diverse formal and informal
situations.

4. Introduce advanced reading strategies to extract and comprehend information efficiently

5. Equip learners with writing techniques for clear and structured academic and professional
documents.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 Apply grammar rules for effective academic and professional communication.
CO2 Improve listening skills by understanding various accents and contexts.
COo3 Communicate confidently in diverse speaking situations.
CO4 Extract and comprehend information using advanced reading strategies.
CO5 Produce clear, structured academic and professional documents.
Unit I ‘ ADVANCED GRAMMAR: STRUCTURES AND USAGES ‘ 9 hours

WH- & Yes/No Questions, If Conditionals, Relative Clauses, Subject Verb Agreement, Voices, Degrees
of Comparison, Error Correction, Abbreviations and Acronyms

Self-Study Topics: Parts of Speech, Tenses

Unit 11 ‘ ENHANCING LISTENING PROFICIENCY AND TECHNIQUES ‘ 9 hours

Definition of listening — Barriers to listening — Listening and gap filling - Conversations — Reviewing mock
group discussions — Listening to different accents — (British / American / Indian)

Self-Study Topics: Listening and Responding to Video Lectures and Speeches

Unit I1I ‘ EFFECTIVE SPEAKING AND INTERACTION TECHNIQUES | 9 hours

Self- Introduction - Introducing One’s Friend - Speaking on Specific Topic - Role Play Practices- Telephonic
Exchanges - Welcome Address & Vote of thanks

Self-Study Topics: Everyday Conversations

Unit IV ‘ ENHANCING READING EFFICIENCY AND ACCURACY ‘ 9 hours

Skimming & Scanning from Newspaper Articles, Passages with Time Limit — Reading for Detailed
Comprehension - Cloze Test — Note Making and Summarizing
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Self-Study Topics: Newspaper Reading

Unit V ‘ WRITING SKILLS FOR ACADEMIC PURPOSES | 9 hours

Writing Instructions, Recommendations, Formal Letters (Permission, Invitation & proposal letters), Informal
Letters (Congratulating, Thanking, Inviting, etc.) and Email

Self-Study Topics: Free writing (Hobbies, Favourite Place / Person / Book etc.)

Total Lecture hours ‘ 45 hours

Text Books

1. Chellammal, V and others. English for Science & Technology — I. Cambridge University Press &
Assessment India Pvt. Ltd., 2023.

2. Francis, Mary Deepa and Others. English for Science & Technology -II. Cambridge University
Press & Assessment India Pvt. Ltd., 2023.

3. Raman, Meenakshi, and Sangeeta Sharma. Technical Communication: Principles and Practice. 3rd
ed., Oxford University Press, 2020.

Reference Books

1. Rizvi, Ashraf. Advanced English Communication Skills for Engineers. McGraw Hill Education,
2023.

2. Singh, D.R. Academic Writing for Engineers and Researchers. Springer, 2021.

3. Kaushik, A.K., and N. Sharma. Professional Communication for Engineers. Cengage Learning, 2023.

4. Gerson, Sharon J., and Steven M. Gerson. Technical Communication: Process and Product. 9th ed.,
Pearson, 2021.

Online Source:

1. https://learnenglish.britishcouncil.org (Resources on Listening, Speaking, Reading and Writing)
2. https://owl.purdue.edu (Resources with explanations and exercises for Lab Experiments)
3. https://www.bbc.co.uk/learningenglish (Lessons on English Grammar, Vocabulary, Listening

Practice and Speaking Exercises) https://www.cambridgeenglish.org/exams-and-tests/cefr/

Evaluation Scheme

Assignment | Technical CATI | Model End Semester Course Total
Seminar & Exam Internal | External Total
CATII
10 5 20 15 50 50 50 100
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COs\\ POs PSOs
POs/PSOs
COs I |2 |3 |4 |5 [6 |7 |8 |9 |10 |11 |12 |1 2
1 2 01 |- - |- - 1. |- 1 |3 - 1 2 -
2 I (2 |- |- |- [- |- 1- 12 |3 - 2 1 -
3 I |- |- |- |- |- |- |- 13 |3 - 2 1 1
4 2 |3 |- 1 |- |- |- |- |- ]2 - 2 2 -
5 2 |1 |- |- 1 |- [- |- ]2 |3 1 2 2 1
S. Experiments / Exercises No. of
No Hours
1 Introduction to British & American Accent through Audio Visual Aids.
2
) Often Mispronounced Words/Sounds through Audios and Videos
2
Listening to various Conversations (Identifying various communication
3 contexts and answering to questions 3
4 Self-Introduction 3
Presentation (Technical and Non — Technical Topics) ’
5
Telephonic Conversation 3
6
Reading for Pleasure (Intensive Reading) )
7
Extensive Reading (Briefing favorite books) 3
8
Total number of hours 20

25



stiog,
'
T

DHg

#~% DHANALAKSHMI SRINIVASAN ;75
L ¥/ & UNIVERSITY =

Tiruchirappalli, Tamil Nadu - 621 112.

ga (¢

Course Code Core Name P| C
24ENG102 PROFESSIONAL COMMUNICATION 0 3
(COMMON TO ALL BRANCHES)
Pre-requisite Syllabus
Common to all version 1.0

Course Objectives:

1. Use complex grammar and technical vocabulary accurately.

2. Develop critical listening for professional conversations.

3. Enhance confidence and clarity in presenting and communicating ideas in professional settings.
4. Improve critical reading of professional documents.

5. Produce high-quality technical writing

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 Apply complex grammar and technical vocabulary accurately.
CO2 Evaluate professional conversations critically.
CO3 Communicate ideas confidently in professional settings.
CO4 Comprehend professional documents effectively.
CO5 Write high-quality technical documents.
Unit I PROFICIENCY OF GRAMMAR AND VOCABULARY 9 Hours

Phrasal Verbs, Numerical Expressions, Reported Speech, Business- and job-related vocabulary, Compound
Nouns, Different forms of Words

Self-Study Topics: One-word substitutions

Unit 11 ADVANCED LISTENING 9 Hours

Listening to Technical Conversations - Watching videos and documentaries — Listening to various interviews
and accessing them - Listening and responding to video lectures and TED Talks

Self-Study Topics: Listening to IELTS audios

Unit III ‘ EFFECTIVE PUBLIC SPEAKING | 9 Hours

Introducing oneself in Interviews — Group Discussions — Mock Interview — Cross-Cultural Communication
(Definition, Ethics, Verbal and Nonverbal Communication across Cultures — Do’s and Don’ts)

Self-Study Topics: Watching conversations through e-resources

Unit IV ‘ READING AND STUDY SKILLS ‘ 9 Hours

Reading Technical Reports and Note Taking - Reading Longer Texts- Product Reviewing - Blog Reading -
Reading Taglines

Self-Study Topics: Reviewing online case studies

Unit V | TECHNICAL WRITING | 9 Hours

Definition of Technical Writing - Cover Letter with Resume — Checklist - Report Writing (Accident Report /

Industrial Visit) — Project Proposal Writing - Extended Definitions - Interpretation of Pie Charts, Bar Charts,
Flowcharts

Self-Study Topics: Preparing Brochures and Pamphlets for various events
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Total Lecture Hours ‘ 45 Hours

Text Books

1. Chellammal, V and others. English for Science & Technology — I. Cambridge University Press &
Assessment India Pvt. Ltd., 2023.

2. Francis, Mary Deepa and Others. English for Science & Technology -II. Cambridge University
Press & Assessment India Pvt. Ltd., 2023.

3. Clark, Emily. "Public Speaking and Professional Networking." Palgrave Macmillan, 2020

4. Turner, Steven. "Technical Writing: A Comprehensive Guide." McGraw-Hill Education, 2024.

Reference Books

1. Anderson, Mark. "Critical Reading and Analysis of Technical Documents." Springer, 2023.

2. Kumar, A. "Case Study Analysis in Professional Settings." Wiley, 2021.

3. Nelson, Peter, and Laura Green. "Effective Communication in Cross-Cultural Contexts." Routledge,
2022.

4. Johnson, Samuel. "Advanced Technical Writing Techniques." Taylor & Francis, 2020.

Online Source

1. https://takeielts.britishcouncil.org/take-ielts/prepare/free-ielts-english-practice-tests (Resources for
empowering Listening, Speaking, Reading and Writing Skills with Practice Tests)

2. https://test-english.com/ (Resources for Grammar, Vocabulary, Listening, Reading, Writing and other
Exams)

3. https://www.cambridgeenglish.org/test-your-english/ (Resources to assess the LSRW Skills)
https://www.cambridgeenglish.org/exams-and-tests/cefr/

Evaluation Scheme

] Technical CATI End Semester Course Total
Assignment Seminar & Model Exam Internal External Total
CATII
10 5 20 15 50 50 50 100
OISO POs PSO1
COs 1 2 1314|516 |7|8]|9]10 11 12 1 2
1 2 2 - - - - - - 1 3 - 1 2 -
2 1 3 - - - - - -2 3 - 2 1 -
3 1 - - - - - - - 3 3 - 2 1 1
4 2 - 1 - - - - - 2 - 2 2 -
5 2 - - 1 - - -] 2 3 1 2 2 1
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Course Code Core Name
24AGE101 DISASTER MANAGEMENT 0,03
Pre-requisite Syllabus

Common to all version 1.0

Course Objectives:

1. Introduce students to the concepts, types, and impacts of disasters and their implications on society,
environment, and development.

2. Develop awareness of disaster risk, vulnerability, and preparedness measures for reducing loss of
life and property.

3. Familiarise students with institutional frameworks, policies, and disaster risk reduction strategies at
national and global levels.

4. Enable students to understand the relationship between disasters, climate change, and sustainable
development.

5. Equip students with basic knowledge of disaster response, assessment, and community-level
resilience practices.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Describe the concepts, types, and causes of disasters and their impacts on society and environment.

CO2 | Explain disaster risk, vulnerability, and preparedness measures for reducing disaster impacts.

CO3 | Illustrate the institutional framework, policies, and disaster risk reduction strategies used in disaster
management

CO4 | Analyse the relationship between disasters, climate change, and development activities

COS5 | Interpret basic disaster response, mitigation, and community resilience practices for effective
disaster management

UNITI INTRODUCTION TO DISASTERS 9 hours

Definition: Disaster, Hazard, Vulnerability, Resilience, Risks - Disasters: Types of disasters --
Earthquake, Landslide, Flood, Drought, Fire etc - Classification, Causes, Impacts including social,
economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste,
class, gender, age, location, disability -- Global trends in disasters: urban disasters, pandemics,
complex emergencies, Climate change- Dos and Don’ts during various types of Disasters.

UNIT 11 APPROACHES TO DISASTER RISK REDUCTION (DRR) ‘ 9 hours

Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based DRR,
Structural- non-structural measures, Roles and responsibilities of- community, Panchayati Raj
Institutions/Urban Local Bodies (PRIS/ULBs), States, Centre, and other stake-holders- Institutional Processes

and Framework at State and Central Level- State Disaster Management Authority(SDMA)-- Early Warning
System - Advisories from Appropriate Agencies.

INTER-RELATIONSHIP BETWEEN DISASTERS AND o hour
UNIT 111 DEVELOPMENT ours

Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams,
embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios in the
context of India -- Relevance of indigenous knowledge, appropriate technology and local resources.

UNIT IV DISASTER RISK MANAGEMENT IN INDIA 9 hours
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Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, Shelter,
Health, Waste Management, Institutional arrangements (Mitigation, Response and Preparedness, Disaster
Management Act and Policy - Other related policies, plans, programmes and legislation - Role of GIS and
Information Technology Components in Preparedness, Risk Assessment, Response and Recovery Phases of
Disaster - Disaster Damage Assessment.

DISASTER MANAGEMENT: APPLICATIONS AND CASE

UNIT V STUDIES AND FIELD WORKS ? hours

Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and
Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge Assessment,
Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man Made disasters: Case
Studies, Space Based Inputs for Disaster Mitigation and Management and field works related to disaster
management.

Total Lecture Hours | 45 hours

Text Books

1. Das, B. & Upasani, K.P., Textbook of Disaster Management, Latest Edition, 2024,CBS Publishers &
Distributors Pvt. Ltd., New Delhi.

2. Ahmed, M.S. et al., Disaster Preparedness and Planning Management, First Edition, 2024, Notion
Press, Chennai.

Reference Books

1. Coppola, D.P., Introduction to International Disaster Management, 3rd Edition, Elsevier /
Butterworth-Heinemann, Oxford.

2. Kayyem, J., The Devil Never Sleeps: Learning to Live in an Age of Disasters, 2022, PublicAffairs,
New York.

3. Vallero, D. & Letcher, T., Unraveling Environmental Disasters, Latest Edition, Elsevier, Amsterdam.

4. Sivakumar, S., Disaster Management Laws in Asia: A Retrospect, 1st Edition, 2025, Eastern Book
Company, Lucknow.

Evaluation Scheme

Assignment | Technical | CATI | Model End Semester Course Total
Seminar & Exam Internal | External Total
CATII
10 5 20 15 50 50 50 100
CO/PO POs

1 2 3 4 5 6 7 8 9 10 11 12

1 2 2 — — — 3 3 — — - — 2

2 2 2 — 1 — 3 3 — — — — 2

3 2 2 — - — 3 3 2 — - — 2

4 2 3 — 1 — 3 3 — — — — 2

5 2 2 1 1 — 3 3 — 2 - — 2
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Course Code Core Name P| C
24UHV102 UNIVERSAL HUMAN VALUES-1I 2 110
Pre-requisite Syllabus

Common to all version 1.0

Course Objectives:
1. Development of a holistic perspective based on self- exploration about themselves (human being),
family, society and nature/existence.
2. Understanding (or developing clarity) of the harmony in the human being, family, society and
nature/existence.
3. Strengthening of self-reflection.
4. Development of commitment and courage to act.
Expected Course Qutcomes:
At the end of the course, students would be able to
CO1 Explain the concept of self-exploration and analyze the relationship between right understanding,
happiness, and prosperity.
CO2 [llustrate harmony within the human being and evaluate the balance between physical facilities and
emotional needs.
COo3 Demonstrate understanding of trust, respect, and ethical values in human relationships and social
harmony.
CO4 Analyze the interconnectedness and mutual fulfilment among different orders of nature and interpret
existence as co-existence.
CO5 Apply human values and ethical principles in professional decision-making and societal
responsibilities.

UNIT I COURSE INTRODUCTION - NEED, BASIC

GUIDELINES, CONTENT AND PROCESS FOR VALUE 9 hours
EDUCATION

Self-Exploration- Content & process, Natural acceptance and experimental validation, Continuous Happiness
and Prosperity, Right understanding, Relationship and Physical Facility- the basic requirements for fulfilment
of aspirations of every human being with their correct priority, Understanding Happiness and Prosperity
correctly- A critical appraisal of the current scenario.

UNIT I UNDERSTANDING HARMONY IN THE HUMAN BEING ‘ 9 hours

Understanding human being — as a co-existence, needs of happiness and physical facility, as an instrument,
harmony within the body.

UNIT III UNDERSTANDING HARMONY IN THE FAMILY AND

SOCIETY 9 hours

Understanding values in human-human relationship, Understanding the meaning of trust, respect, harmony in
the society

UNIT IV UNDERSTANDING HARMONY IN THE NATURE AND 9 hours

EXISTENCE
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Understanding the harmony in the Nature, Interconnectedness and mutual fulfilment among the four orders of
nature- recyclability and self-regulation in nature, Understanding Existence as Co- existence of mutually
interacting units in all-pervasive space, Holistic perception of harmony at all levels of existence.

IMPLICATIONS OF THE ABOVE HOLISTIC
UNIT V UNDERSTANDING OF HARMONY ON PROFESSIONAL 9 hours
ETHICS

Natural acceptance of human values, Definitiveness of Ethical Human Conduct, Basis for Humanistic
Education, Humanistic Constitution and Humanistic Universal Order, Competence in professional ethics.

Total Lecture Hours | 45 hours

Text Books

1. Human Values and Professional Ethics by R Gaur, R Sangal, G P Bagaria, Excel Books, New Delhi,
2010

Reference Books

1. Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.

2. The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi.

3. Economy of Permanence - J] C Kumarappa

4. Rediscovering India - by Dharampal

5. Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi

6. India Wins Freedom - Maulana Abdul Kalam Azad Vivekananda - Romain Rolland (English)
Evaluation Scheme
Assignment | Technical CATI Model End Semester Course Total

Seminar & Exam Internal | External Total
CATII

Program Specific
o Program Outcomes (POs) Ou t% omes I()PS Os)
PO |[PO |PO |PO |PO |PO |PO |PO |PO |PO |PO PO |PSO |PSO |PSO
1 2 3 4 5 6 7 8 9 10 |11 12 1 2 3
1 1 1 - - - 2 - 2 - 1 - 3 - - 2
2 - 2 - - - 2 1 2 - 1 - 3 - - 2
3 - 1 i} B B} 3 - 3 2 2 - 2 - - 3
4 |- 2 - - - 2 |3 |2 |- L- 2 |- - 2
5 - 2 2 1 - 3 2 3 2 2 1 3 1 - 3
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SCHOOL OF ENGINEERING AND TECHNOLOGY DEPARTMENT OF

BIOTECHNOLOGY

Category — 2

Basic Science Courses

MANDATORY COURSES
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Course Code Core Name P| C
MATRICES AND CALCULUS
0| 4
24MAT201 (COMMON TO ALL BRANCHES)
Pre-requisite Syllabus
Common to all version 1.0

Course Objectives:

1. Introduce fundamental concepts of eigenvalues, eigenvectors and their properties and gain
knowledge in the matrix theory in the Engineering field.

2. Analyse and discuss continuity, partial derivatives, total derivative and extrema of functions
of several variables and recognize techniques of differentiation of multi-variables to apply in
the Engineering problems.

3. Introduce the need for the vector differentiation which are applied in the real-world problems.

4. Explore the fundamentals of integrals and its applications in finding area of cartesian curves.

5. Apply the concepts of matrices and calculus in various real-world problems.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 Apply eigen values and eigen vectors concepts to convert quadratic forms into canonical forms.
CO2 Evaluate total derivatives and extreme values of functions of two variables.
COo3 Evaluate differentiation of vectors and find the unit normal vector to the surface and angle
between two surfaces.
CO4 Evaluate integrals using integration by parts and Bernoulli’s formula.
CO5 Apply the concepts of matrices and calculus in finding solutions of linear equations, extreme
values and area.
UNIT I | MATRICES | 12 hours

Matrices - Eigenvalues and eigenvectors- Properties of Eigen values — Cayley - Hamilton Theorem (Without
proof)- Diagonalization of matrices using orthogonal transformation — Reduction of Quadratic forms into
canonical form using orthogonal transformation - Nature of quadratic form.

UNIT I ‘ FUNCTIONS OF SEVERAL VARIABLES ‘ 12 hours

Differentiation - Rules of derivative - Partial differentiation - Total differentiation - Jacobians -Properties-

Partial differentiation of implicit functions - Taylor’s series expansion of a functions of two variables- Maxima
and minima of functions of two variables.

UNIT III ‘ VECTOR DIFFERENTIATION | 12 hours

Introduction to vectors - vector addition and multiplication - Scalar and Vector point functions - Gradient,
divergence and curl — Vector identities - Directional derivative — Unit normal vector — Unit tangent vectors -
Irrotational and Solenoidal vector fields — Scalar potentials — Angle between two surfaces.

UNIT IV \ INTEGRAL CALCULUS \ 12 hours

Definite integrals- Indefinite integrals - Properties of definite integrals (Statement only) — Integration by
parts - Bernoulli’s formula - Substitution Rule - Algebraic Function - Logarithmic function, Exponential
function and Trigonometric function - Reduction’s formulae for Sine and Cosine functions.

UNIT V ‘ APPLICATIONS OF MATRICES AND CALCULUS ‘ 12 hours
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Solving system of linear equations- consistency and inconsistency — Cramer’s Rule

minima of functions of three variables: Lagrange’s method of undetermined multipliers - Area of the curve
bounded by cartesian coordinates.

- Maxima and

Total Lecture hours | 60 hours
Text Books
4. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 45®
Edition, 2024.
5. Peter V. O' Neil, “Advanced Engineering Mathematics”, 5™ Edition, Thomson, Book/Cole,
2003.
6.

Veerarajan T, “Engineering Mathematics (Volume I & II)”, Mc Graw Hill Education, 2018.

Reference Books

1. Veerarajan T, “Engineering Mathematics (Volume I & I1)”, Mc Graw Hill Education, 2018.
Ramana. B.V., "Higher Engineering Mathematics ", McGraw Hill Education Pvt.Ltd, New
Delhi, 2016.

3. Erwin Kreyszig" Advanced Engineering Mathematics ", John Wiley and Sons, 10th Edition,
New Delhi, 2016.

4. John Bird, “Bird’s Higher Engineering Mathematics”, 9th Edition, Routledge Taylor and
Fransis Group, 2021.

5. Greenberg M.D., “Advanced Engineering Mathematics”, Pearson Education2nd Edition, 5th
Reprint, Delhi, 2009.

6. 6.  Bali, N.P. and Manish Goyal, “A Text Book of Engineering Mathematics”, Lakshmi
Publications Pvt. Ltd., New Delhi, 2006.

Textbook :

Evaluation Scheme

Assignment | Technical CATI Model End Semester Course Total
Seminar & Exam Internal | External Total
CATII
10 5 20 15 50 50 50 100

34



oMl

Dhgy,.
schogy ,
'

T

*A DHANALAKSHMI SRINIVASAN ;%::
& HM!;ESLSTLHNMU ~621 112,

Nivepsy

ay (¢

Course Code Core Name P| C
ADVANCED MATHEMATICS FOR
24MAT202 ENGINEERING 0| 4
(COMMON TO ALL EXCEPT BME)
Pre-requisite Syllabus
Common to all version 1.0
Course Objectives:
1. Explore the concepts of ordinary differential equation with engineering applications.
2. Introduce the various techniques in the evaluation of multiple integrals.
3. Have the knowledge of vector integrations which are applied in the practical problems.
4. Discuss the concepts of analytic functions and bilinear transformations.
5. Know about cauchy integral formula, poles, residues and cauchy’s residue theorem.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Solve the second order differential equations using several methods.

CO2 | Evaluate area and volumes by using multiple integrals.

CO3 | Apply vector integration techniques in line integrals, surface integrals and volume integrals.

C0O4 | Apply C- R equation in finding the analytic functions and understand conformal mapping and
bilinear transformations.

COS | Evaluate poles and residues and integrals using Cauchy residue theorem.

UNIT I ‘ ORDINARY DIFFERENTIAL EQUATIONS | 12 hours

Second order linear differential equations with constant coefficients - Linear differential equations of second
order with variable coefficients (Cauchy’s method) - Simultaneous first order linear equations with constant
coefficients - Method of variation of parameters.

UNIT II \ MULTIPLE INTEGRALS ] 12 hours

Double Integral - Evaluation of double integrals - Area using double integral (Cartesian and Polar) —
Transformation of cartesian coordinates into polar coordinates (two variables) - Change of order of integration
- Evaluation of triple integrals - Volume using triple integral.

UNIT III ‘ VECTOR INTEGRATIONS ‘ 12 hours

Vector integration - Line Integral, Surface Integrals, volume Integral - Green’s theorem in a plane (excluding
proofs)- Gauss divergence theorem and Stokes’ theorem (excluding proofs) involving cubes and rectangular
parallelepipeds.

UNIT IV ‘ ANALYTIC FUNCTIONS ‘ 12 hours

Analytic functions - Necessary and sufficient conditions for analyticity in Cartesian and polar
coordinates (without proof) - Properties - Harmonic conjugates - Construction of analytic function - Conformal

. 1 o .
mapping - az,z + a, ~ and Bilinear transformation.

UNIT V | COMPLEX INTEGRATIONS | 12 hours

Cauchy’s integral theorem (Without proof) - Cauchy’s integral formulae and its derivatives -Taylor’s and
Laurent’s expansions - Singularities - Poles and Residue - Cauchy’s residue theorem (Without proof) - Contour
integration under unit circle and semi-circular contour.
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Total Lecture Hours ‘ 60 hours

Textbooks
1. Grewal B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 45" Edition,
2024.
2. Peter V. O' Neil, “Advanced Engineering Mathematics”, 5th Edition, Thomson, Book/Cole,
2003.
3. VeerarajanT, “Engineering Mathematics (Volume | & II)”, Mc Graw Hill Education, 2018.

Reference Books

1. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd, New Delhi,
2016.

2. Erwin Kreyszig,"Advanced Engineering Mathematics", John Wiley and Sons, 10th Edition, New
Delhi, 2016.

3. John Bird, “Bird’s Higher Engineering Mathematics”, 9th Edition, Routledge Taylor and Fransis
Group, 2021.

4. Bali, N.P. and Manish Goyal, “A Text Book of Engineering Mathematics”, Lakshmi Publications
Pvt. Ltd., New Delhi, 2006.

5. Greenberg M.D., “Advanced Engineering Mathematics”, Pearson Education 2nd Edition, 5th
Reprint, Delhi, 2009.

6.

Jain R.K. and Iyengar S.R.K., “Advanced Engineering Mathematics”, Narosa Publications, 5th
Edition, New Delhi, 2017.

Online Source

4. Higher Engineering Mathematics, Sixth Edition (hzu.edu.in)

Evaluation Scheme

Assignment | Technical CATI Model End Semester Course Total
Seminar & Exam Internal | External Total
CATII
10 5 20 15 50 50 50 100
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Course Code Core Name L | T|P|C
24MAT206 BIO-STATISTICS 3 1 /0| 4
Pre-requisite Syllabus

Common to all version 1.0

Course Objectives:

1. To learn statistical techniques and measures of central tendency.
2. To understand testing of hypothesis.

3. To study correlation and regression analysis.

4.  To understand the concepts of principles of experimental design.
5. To introduce non-parametric methods in decision-making.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Use statistical measures and frequency distributions to aid in decision-making in various field.

CcO2 To validate claims and theories in practical domains such as pharmaceutical research and policy
evaluation.

CO3 | To apply correlation and regression techniques to make predictions in various field.

CO4 | To analyze the experimental designs in various field of Engineering.

COS | To apply non-normal data using non-parametric tests.

UNIT I ‘ INTRODUCTION TO STATISTICS | 9 hours

Introduction to Statistics and Biostatistics - Frequency Distribution - Measures of Central Tendency: Mean,

Arithmetic Mean, Geometric Mean, Median, Mode - Measures of Dispersion: Range, Standard Deviation and
Variance.

UNIT II ‘ TESTING OF HYPOTHESIS | 9 hours

Sampling distributions - Statistical hypothesis - Tests for single mean and difference of means (Large sample

and small sample) - Tests for single variance and equality of variances- Chi-square test for goodness of fit -
Test for independence attributes.

UNIT 111 ‘ CORRELATION AND LINEAR REGRESSION | 9 hours

Correlation —Types of correlation - Properties — Correlation coefficients - Rank Correlation Coefficient—
Regression Analysis — Properties — Lines of regression.

UNIT IV ‘ DESIGN OF EXPERIMENTS ’ 9 hours

One-way and two-way classifications - Completely randomized design - Randomized block design - Latin
square design - 2 factorial design.

UNIT V | NON-PARAMETRIC TESTS | 9 hours

One sample sign Test - Wilcoxon signed rank sum test - Mann-Whitney U Test- Kruskal -Wallis H Test -
Kolmogorov - Smirnov test- Friedman test.

Total Lecture Hours ‘ 45 hours

Text Books

37



M

¢ %\ DHANALAKSHMI SRINIVASAN ;5
UNIVERSITY

Tiruchirappalli, Tamil Nadu - 621 112.

Hg,

f
(S

schogy ,

[¢

Reference Books

Gupta SC, Kapoor V.K. “Fundamentals of Mathematical Statistics”,12th Edition, Sultan Chand &
Sons, 2020.

John Kloke, Joseph W. McKean., "Nonparametric Statistical Methods Using R”, 2nd Edition,
Chapman and Hall/CRC, New York, 2024.

1. Daniel, W.W., “Bio-Statistics: A Foundation for Analysis in the Health Science.”, John Wiley &
Sons, 2008.
2. Glantz, S.A., “Primer of Bio-Statistics”, 7th Edition, McGraw-Hill Professional Publishing,
USA,2012.
3. B. Rosner, “Fundamentals of Biostatistics”, 8th Edition, Cengage Learning, 2015.
4

Online Sources:

P. S. S. Sundar Rao. Richard, J., “Introduction to Biostatistics and Research Methods” 5th Edition,
PHI Learning Pvt. Ltd., 2012.

1.

2.

https://fac.ksu.edu.sa/sites/default/files/note-145_biostat_prof._abdullah_al-shiha.pdf.

http://people.umass.edu/biep540w/webpages/fall%202016%20lectures.html

Evaluation Scheme

Assignment | Technical CATI Model End Semester Course Total
Seminar & Exam Internal | External Total
CATII
10 5 20 15 50 50 50 100
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Course Code Core Name P| C
24PHY201 PHYSICS FOR ENGINEERS 3 1|2
(Common to all branches except Biomedical Engg.)
Pre-requisite Syllabus
Common to all version 1.0

Course Objectives:

1. Understand the fundamental principles of physics and their applications in various engineering fields.
2. To develop analytical skills to solve engineering problems using concepts from mechanics,
electromagnetism, optics, and modern physics.
3. To apply physical laws and mathematical tools for modelling and analysing engineering systems.
4. To enhance experimental and measurement skills through laboratory practices related to core physics
concepts.
5. To build a strong foundation in advanced topics such as quantum mechanics, materials science, and
electromagnetic theory for emerging technologies.
Expected Course Outcomes:
At the end of the course, students would be able to
CO1 | To gain knowledge about LASERS, Optical Fibres and its applications
CO2 | To effectively achieve the understanding of the mechanical properties of materials
CO3 | To enable the knowledge of physics behind Non-Destructive Testing applications
CO4 | To understand and identify the Crystal system of various crystalline materials.
COS | To know the applications about various advanced engineering materials.
UNIT I LASER AND FIBER OPTICS 9 hours

LASER - Characteristics - population inversion — Stimulated absorption, spontaneous and stimulated emission
of radiation - Nd:YAG LASER - CO, LASER — Homo Junction Semiconductor LASER - Applications of
LASER: Material processing, Engineering and Medical applications.

Optical fibres- Light propagation - Acceptance angle - Numerical aperture — classification of optical fibres -
Applications of optical fibres: Fibre Optic Communication, Endoscope - Fibre Optic Sensors:

Smoke sensors and Firing sensors.

UNIT 1I MECHANICAL PROPERTIES 9 hours

Elasticity - stress-strain diagram and its application - Young’s modulus by cantilever and non- uniform
bending - rigidity modulus by torsion pendulum - tensile test - plastic deformation - definition of creep and
fatigue failures -application: creep resistance- methods of increasing fatigue life.

UNIT III PHYSICS OF NON-DESTRUCTIVE TESTING 9 hours

Principle of capillary action-principle of Fluorescence-liquid penetrant testing- magnetic flux leak testing.
Sound waves- Ultrasonic wave-Ultrasonic waves through mechanical vibrations- Production of ultrasonic
wave by piezoelectric method - Reflection and Refraction -Snell's Law of sound wave

- A, B and C — scan displays, Medical applications — Sonogram
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UNIT IV CRYSTAL PHYSICS ‘ 9 hours

Lattice points - space lattice - basis - Bravais lattice — Planes - unit cell - lattice parameters - seven crystal
systems - coordination number, atomic radius and packing factor for SC, BCC and FCC crystal structures -
Miller indices- d-spacing - Crystal defects - classification of defects: point defect, line defect, surface defect
and volume defect.

UNIT V ADVANCED ENGINEERING MATERIALS 9 hours

Introduction to nanomaterials-surface by volume ratio-synthesis of nanomaterials - ball milling— Thin films
— CVD method — Hydrothermal method, Engineering Applications of Shape memory alloys and Metallic
glasses. Solar energy harvesting materials — Fill Factor — Efficiency — applications.

Total Lecture Hours | 45 hours

Text Books

1. M. N. Avadhanulu, P G Kshirsagar, TVS Arun Murthy, “A text book of engineering physics”, 11th
Edition (2022), S. Chand Publishing, Delhi.
2. MK Verma, Introduction to Mechanics, CRC Press, 1st ed., U.S, 1-356, 2009.

3. M. Arumugam, Engineering Physics. Anuradha publishers, 2010

4, SH Crandall, NC Dahl & TJ Lardner, An Introduction to the Mechanics of Solids with SI Units,
McGRaw Hill, 2nd ed., New Delhi, 1-628, 1978.

5. P. Mani, Engineering Physics-I, Dhanam Publications, 1st ed., Chennai,2015.

6. 0. Svelto, Principles of Lasers, Springer Science & Business Media, 5th ed., 1-620, 2010.

7. AjoyGhatak, Introduction to Fiber optics, Cambridge University Press, 1998 ed.,2002.

8. V. Rajendran, Materials Science, McGraw-Hill Education, 2nd edition., New Delhi,2018.

9.  Arthur Beiser, Shobhit Mahajan, S. Rai Choudhury, Concepts of Modern Physics, McGraw- Hill

(Indian Edition), 2017.

Reference Books

1. R Feynmann, R Leighton, M Sands, 2012, The Feynmann Lectures on Physics, Volume 1,2,3,
Pearson Education; 1st ed., New Delhi, 1-560.

2. D Halliday, R Resenic and J Walker, 2006, Fundamentals of Physics, Wiley India Pvt Ltd, 6th ed.,
New Delhi, 1-1216.

A Ghatak, 2009, Optics, McGraw-Hill Education, 1st ed., New Delhi, 1-560.Ghatak and
Thyagarajan, 2011, Laser Fundamentals and Applications, Springer, Germany.

W

PHYSICS FOR ENGINEERS - PRACTICAL

Determination of Young’s modulus by non-uniform bending method

Determination of Young’s modulus by uniform bending method

Determination of wavelength of light by LASER diffraction

Determination of particle size by LASER diffraction

Determination of acceptance angle and numerical aperture of an optical fiber

Determination of velocity of ultrasound and compressibility of a liquid using ultrasonic
interferometer.

7. Determination of moment of inertia of the disc and rigidity modulus of a wire using torsion pendulum

S
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8. Determination of band gap of a semiconductor using PN junction diode
9. Determination of coefficient of viscosity of a liquid using Poiseuille’s flow method
10. Determination of wavelength of spectral lines using spectrometer and grating.
Evaluation Scheme
Assignment | Technical CATI1 Model End Semester Course Total
Seminar & Exam Internal | External Total
CATII
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Course Code Core Name P|C
CHEMISTRY FOR ENGINEERS
24CHY201 (Common for all branches except BME and AGRI) 21 4
Pre-requisite Syllabus
Common to all version 1.0

Course Objectives:

1. Acquire knowledge of desalination of water and treatment of municipal water.

2. Recognize the operation of fundamental laws of thermodynamics in different chemical
phenomenon.

3. To be acquainted with the basics of sensors and electric mobility.

4. Learn about conducting polymers and fiber-reinforced plastics.
5. Recognize spectroscopic techniques as workhorse of chemistry.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Select suitable technology needed for water conditioning for given application.

CO2 | Apply the laws of thermodynamics in understanding basic chemical phenomena.

CO3 | Analyze the chemistry involved in sensors, and battery.

CO4 | Understand structure-property relationship in selecting new materials.

COS | Identify application of different spectroscopic techniques for detection and quantification of
unknown compounds.

UNIT I WATER TREATMENT TECHNOLOGY 9 hours

Definition of hard and soft water, Sources of water and classification of impurities, Hardness and its types,
Units of hardness, Determination of hardness of water by EDTA method. Boiler feed water - Scale and sludge
formation in boiler, priming & foaming, caustic embrittlement. Water softening processes - Zeolite process,
Ion-exchange process; Internal treatment method, Brackish-water treatment - electrodialysis, reverse

osmosis. Specification (Indian Standards) for drinking water, Domestic water treatment systems,
Disinfection - ozonolysis, UV and chlorination.

UNIT I ‘ CHEMICAL THERMODYNAMICS 9 hours

Introduction - Importance of thermodynamics, Definitions - system & surrounding; State function & path
function, Extensive and intensive properties; First law of thermodynamics - Significance, mathematical

formulation, enthalpy and numerical. Second law - need for the second law and entropy, Gibbs free energy
and Helmholtz free energy, Spontaneity and its criteria.

UNIT III ELECTROCHEMISTRY 9 hours

Electrochemical cells - reversible & irreversible cell; EMF - Measurement of EMF, Single electrode potential,
Reference electrode — SHE, Calomel electrode Nernst equation and numerical, Electrochemical series and its
applications, Concentration cells, ISE - Glass electrode and measurement of pH, Conduction and
Conductometric titration. Energy devices — Li-ion battery, Fuel cell (H2/02 and solid oxide) and Green
Hydrogen.
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UNIT IV ‘ POLYMER AND NANOMATERIALS ‘ 9 hours

Polymer: Classification of polymers, types of polymerization reactions, Free radical addition polymerization,
Properties of polymers - strength, plastic deformation, elasticity, and crystallinity. Reinforced Plastics - Glass
fiber reinforced, and carbon fiber reinforced composites. Conducting polymers and its applications - organic
solar cells, OLEDs, and wearable devices.

Nanomaterials: 0-D, 1-D and 2-D nanomaterials, top-down and bottom-up fabrication and
representative applications of fullerene, carbon nano-tube and graphene.

UNIT V SPECTROSCOPY 9 hours

Basics of spectroscopy: Electromagnetic radiation, quantization of energy. UV-VIS spectroscopy —
electronic transitions, Beer-Lambert’s Law, Infrared spectroscopy — molecular vibrations and
vibrational transitions. Instrumentation. Optical and IR sensors, imaging spectrometers in remote sensing.

Total Lecture Hours | 45 hours

Text Books

1. Engineering Chemistry, 1st edition, Author: Dr Prasanta Rath (Publisher: Cengage India)

Reference Books

Physical Chemistry, 11th edition, Author: Peter Atkins (Publisher: Oxford University Press).
Analytical Chemistry, 6th edition, Author: Gary D. Christian (Publisher: Wiley).

Textbook of Polymer Science, 3rd edition, Author: Fred W. Billmeyer (Publisher: Wiley).
Introduction to Nanoscience and Nanotechnology, by K.K. Chattopadhyay and A. N. Banerjee,
PHI

P

CHEMISTRY FOR ENGINEERS - PRACTICAL

Six to eight experiments should be performed from the following list.

1. Determination of Total, Permanent, Temporary hardness of water sample.
Ion exchange column for removal of hardness of water.
Determination of Alkalinity in water sample.
Determination of cell constant and conductance of solutions.
Conductometric titration of strong acid vs strong base (pure acid).
Conductometric titration of strong acid vs strong base (mixture of acids).
Estimation of iron content of the given solution using potentiometer.
Determination of molecular weight by polyvinyl alcohol.
. Potentiometry - determination of redox potentials and emfs.
10.  Determination rate of corrosion of a given metal/alloy.

OO NG AW

Evaluation Scheme

Assignment | Technical CATI Model End Semester Course Total

Seminar & Exam Internal | External Total
CATII
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Course Code Core Name P| C
ENGINEERING GRAPHICS AND
24MEC301 DESIGN 23
Pre-requisite Syllabus
Common to all version 1.0

Course Objectives:

1. Understand and appreciate the importance of basic concepts and principles of Engineering Drawing
(components, sections, views, and graphical representation).

2. Enable the students with various concepts like dimensioning, conventions and standards related to
working drawings to become professionally efficient.
Enhance the students to draw orthographic projections and sections.
To know projection of points, straight lines, solids etc.
To know development of different types of surfaces and isometric projection.
Develop the ability to communicate with others through the language of technical drawing and
sketching and the ability to read and interpret engineering drawings created by others.
Expected Course Qutcomes:
At the end of the course, students would be able to
CO1 | Gain knowledge on international standards of drawings and to draw the ellipse, parabola,
hyperbola and cycloid.
CO2 | Draw the different types of projections for points, lines and planes.
CO3 | Draw the different projections of primitive 3D objects like cylinder, cube, cone, etc.
CO4 | Draw sections of solids including prisms, cylinders, pyramids, and cones and understand the
concepts of development of surfaces of simple
COS5 | Draw the isometric projections for the given object.
UNIT I | CONIC SECTIONS | 9 hours

Basics of Drawing & Dimensioning; Conic Sections - Ellipse, Parabola and Hyperbola using Eccentricity
Method; Cycloid — Rolls in a plane surface along a straight line.

UNIT 11 ‘ PROJECTION OF POINTS, LINES & PLANES ‘ 9 hours

Four Angles of Projection; Projection of Points in different quadrants; Projection of straight lines inclined to
both principal plane - Determination of true lengths and true inclinations; Projection of planes (polygonal and
circular surfaces) inclined to one principal plane.

UNIT III ‘ PROJECTION OF SOLIDS & ORTHOGRAPHIC PROJECTIONS ‘ 9 hours
Classifications of Solids; Projection of prisms & pyramids - Projection of Cylinders & Cones inclined to one
principal planes. Orthographic Projections - Representation of Three- Dimensional objects.

UNIT IV ‘ SECTION OF SOLIDS & DEVELOPMENT OF SURFACES | 9 hours

ATl

Reason for sectioning; Sectioning of solids in simple vertical position - Obtaining true shape of the section;
Development of lateral surfaces of simple solids.

UNIT V ‘ ISOMETRIC PROJECTION ‘ 9 hours

Isometric scales; Isometric projections of simple solids; Isometric projections of Prisms, Pyramids, Cylinders
& Cones.
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Total Lecture hours ‘ 45 hours

Textbooks

1. Venugopal K and Prabhu Raja V, “Engineering Graphics”, New AGE International Publishers, 2015.
2. Natarajan K. V., “A text book of Engineering Graphics”, 28th Ed., Dhanalakshmi Publishers, Chennai,
2015.

Reference Books

1. Bhatt, N. D. and V. M. Panchal. “Engineering Drawing” Charotar Publishing house, 2012.

2. Gopalakrishna, K. R. “Engineering Drawing” Subas Publications, 2010.

3. Jeyapoovan, T., “Engineering Drawing and Graphics using AutoCAD”, Vikas Publishing House Pvt.
Ltd., New Delhi, 2010.

4. Bethune, J.D., “Engineering Graphics with AutoCAD 2013”, PHI Learning Private Limited, Delhi,
2013,

Lab Practice 30 hours

Learn and explore the capabilities of software used for drafting and modelling.

Generation of simple figures like polygon and multiline figures.

Creating a title block with necessary text and projection symbol.

Drafting the front view and top view of simple solids like prism, pyramid, cylinder, cone, etc, and
dimensioning

5. Creating sectional views of prism, pyramid, cylinder and cone.

6. Drawing Isometric views of simple objects.

b

Evaluation Scheme

Weightage: Theory -75% ( Continuous Assessment + End Semester Examination), Lab -25%,

CO/PO PO PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
CO1 3 2 2 — 1 - | - - | - 2 — 2 3 2 1
CO2 3 2 3 - 1 - | - - | - 2 - 2 3 3 1
CO3 3 3 3 1 1 - | - - — 2 - 2 3 3 1
CO4 3 2 3 - 1 - | - - — 2 - 2 3 3 1
COs5 3 2 3 — 3 - | - - | - 2 — 2 3 3 3
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Course Code Core Name P| C
24MEC302 ENGINEERING PRACTICES
LABORATORY 2
Pre-requisite Syllabus
Common to all version 1.0

Course Objectives:

1. Teach students the fundamentals of plumbing, including the layout and connection of pipes using PVC
and GI pipe fittings, and the installation of common household pipe fittings.

2. Provide hands-on experience in basic carpentry tasks, such as sawing, planning, and creating T-joints
and dovetail joints.

3. Educate students on the fundamentals of arc welding, focusing on the creation of butt joints, lap joints,
and T-joints.

4. Equip students with practical knowledge of machining operations, including facing, step turning, taper
turning, and drilling.

5. Train students in sheet metal fabrication, including making funnels and trays, and introduce them to
casting techniques using green sand for creating regular and gear patterns.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Execute plumbing layouts using PVC and GI pipes, as well as construct basic carpentry joints such
as T-joints and dovetail joints.

CO2 | Acquire practical skills in performing arc welding to create butt, lap, and T-joints, essential for
basic mechanical fabrication.

CO3 | Experience in machining operations, including facing, step turning, taper turning, and drilling,
enabling them to perform basic machine tool operations.

CO4 | Fabricate simple sheet metal products like funnels and trays.

CO5 | Develop casting patterns using green sand, providing foundational skills in metalworking and
foundry processes.

Part A BASIC CIVIL ENGINEERING 10 hours

1. Plumbing Work:

a. Layout of Pipe connection using PVC Pipes

b. Layout of Pipe Connection using GI pipe fittings

c. Connecting various basic pipe fittings like valves, taps, coupling, unions, reducers, elbows and

other components which are commonly used in household.

2. Carpentry:

a. Sawing, Planning, and Making of T-Joint

b. Making of Dove Tail Joint, end milling and slot milling.

Part B ‘ BASIC MECHANICAL ENGINEERING 20 Hours

1. Welding:

a. Butt joint,

b. Lap joint and

c. T Joint using Arc Welding
2. Machining:

47



x
Q

\U UNIVERSITY
weens>  Tiruchirappalli, Tamil Nadu - 621 112.

DHANALAKSHMI SRINIVASAN

"~

&

SCHog, 73

[¢

QSR

a

0’
T

b
%

(-

=

a.
b.
C.
d.

Facing

Step Turning
Taper Turning
Drilling

3. Sheet Metal:

a.
b.

Making of Funnel
Making of Tray

4. Casting

a.

Making of regular pattern using green sand

b. b. Making of gear pattern using green sand

Total Lecture Hours | 30 hours
Evaluation method:
Total 100% = Modal Practical 50% + End semester Practical 50%
PO PSO
CoPO 1 2 3 4 5 6 7 8 9 10 | 11 12 1 2 3
CoO1 2 2 2 - 1 - - - 2 1 - 2 3 2 2
CcO2 3 2 2 - 2 - - - 2 1 - 2 3 3 3
CcO3 3 2 2 - 3 - - - 2 1 - 2 3 3 3
CO4 2 2 2 - 2 - - - 2 1 - 2 3 3 3
CO5 3 2 2 1 2 — - - 2 1 - 2 3 3 3
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Course Code Core Name P| C
24CSE402 PYTHON PROGRAMMING 2
Pre-requisite Syllabus

Common to all version 1.0

Course Objectives:

1. To understand the basics of algorithmic problem solving.
2. To learn to solve problems using Python conditionals and loops.
3. To define Python functions and use function calls to solve problems.

4. To use Python data structures - lists, tuples, dictionaries to represent complex data.
5. To perform input/output operations with files.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Develop algorithmic solutions to simple computational problems.

CO2 | Write simple Python programs using control structures for solving problems.

CO3 | Decompose a Python program into functions.

CO4 | Represent Python lists, tuples, and dictionaries.

CO5 | Read and write data from/to files in Python.

UNIT I \ COMPUTATIONAL THINKING \ 9 hours

Identification of Computational Problems - Algorithms, building blocks of algorithms (statements, state,
control flow, functions), notation (pseudo code, flow chart, programming language), algorithmic problem
solving, simple strategies for developing algorithms (iteration, recursion).

UNIT 11 ‘ DATA TYPES, EXPRESSIONS, STATEMENTS | 9 hours

Python interpreter and interactive mode, debugging; values and types: int, float, boolean, string, and list;

variables, expressions, statements, tuple assignment, precedence of operators, comments

UNIT III CONTROL FLOW, FUNCTIONS, STRINGS | 9 hours

Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained conditional (if-elif-
else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return values, parameters, local and

global scope, function composition, recursion; Strings: string slices, immutability, string functions and
methods, string module; Lists as arrays.

UNIT IV LISTS, TUPLES, DICTIONARIES ‘ 9 hours

Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list parameters;

Tuples: tuple assignment, tuple as return value; Dictionaries: operations and methods; advanced list processing
- list comprehension.

UNIT V FILES, MODULES, PACKAGES ‘ 9 hours

Files and exception: text files, reading and writing files, format operator; command line arguments, errors

and exceptions, handling exceptions, modules, packages.

Total Lecture Hours ‘ 45 hours

Text Books
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2.

3.

. Reema Thareja, “Python Programming using Problem Solving Approach” 1st Edition, Oxford

University Press 2023.

Allen B. Downey, “Think Python: How to Think like a Computer Scientist”, 2nd Edition, O’Reilly
Publishers, 2016.

Karl Beecher, “Computational Thinking: A Beginner's Guide to Problem Solving and programming”,
1st Edition, BCS Learning & Development Limited, 2017.

Reference Books

1.

Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition, 2021.

G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for Programmers and Data
Scientists”, 1st Edition, Notion Press, 2021.

John V Guttag, "Introduction to Computation and Programming Using Python: With Applications to
Computational Modeling and Understanding Data‘‘, Third Edition, MIT Press 2021.

Eric Matthes, “Python Crash Course, A Hands - on Project Based Introduction to Programming”, 2nd
Edition, No Starch Press, 2019.

Martin C. Brown, “Python: The Complete Reference”, 4th Edition, Mc-Graw Hill, 2018.

PRACTICAL

A e A o

10.

Program using Data types and Expressions.

Program to deal with different types of operators.
Implementing programs using control statements

Program using Functions.

Implementing programs using Strings and its methods.
Program using List operators.

Program using Tuple functions.

Program using Dictionaries methods.

Implementing technical applications using File handling.
Implementing technical applications using Exception handling.

Evaluation Scheme

Total
] Technical CATI End Semester Course Tota
Assignment ) & Model Total
Seminar CATII Exam Internal External
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Code
Basic Electrical and Electronics
Engineering 3 0 0 3
24EEE304 1 (COMMON TO ALL EXCEPT BME
AND ECE)
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

1. To understand the various laws applied to solve electric circuits and networks.

2. To import knowledge of different components and function of electrical machines.

3. To choose appropriate instruments for the measurement of voltage, current in A.C. and D.C. measurements.
4. To explain the fundamentals and applications of semiconductor devices.

5. To explain the principles of digital electronics.

Course Outcomes

1. Solve basic electrical circuit problems using various laws.
2. Classify and compare various types of electrical machines.
3. Classify various measuring instruments and sensors.
4. Analyse the characteristics of semiconductor devices.
5. Design and implement combinational digital circuits.

Unit 1 | Electrical Circuits | 12 hours

Basic circuit elements — Energy sources - Ohms law - Series and parallel connection of circuit elements,
Kirchhoff’s laws - Mesh current analysis. Introduction to A.C. circuit parameters: Waveforms, Time period,
Frequency, Angular frequency, Instantaneous value, Average value, RMS value, Phasor diagram of single-phase
RL, RC, RLC series circuits - Power in A.C. circuits - Power factor - Introduction to three phase systems.

Unit 2 Electrical Machines 8 hours

Construction, Working principle, Types and applications of: D.C. machines — Transformer - Single phase and
three-phase induction motor - Stepper motor and BLDC motor.

Unit 3 Measurements, Instrumentation and Sensors 9 hours

Functional elements of an instrument, Standards and calibration, Operating principle, Types -Moving coil and
Moving iron meters, Measurement of three phase power, Energy meter, Instrument transformer — C.T. and P.T.,
DSO - Block diagram - Data acquisition — Sensors — LVDT and Thermocouple.

Unit 4 Semiconductor Devices and Applications 8 hours

Construction, Working principle and applications of: PN junction diode, Zener diode — Transistor — BJT - CE
configuration — JFET - Half wave and Full wave rectifier.

Unit 5 Digital Systems 8 hours
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Binary number system - Boolean algebra — De Morgan’s theorem — Basic gates — OR, AND, NOT, Universal
gates — NAND, NOR — Special gates EX-OR, EX-NOR — Combinational digital circuit - Half adder, Full

adder.
Total Hours 45
Text Books
1. D.P. Kothari and I.J. Nagarath, “Basic Electrical and Electronics Engineering”, McGraw - Hill Education
(India) Private Limited, Second Edition, 2020.
2.

S.K. Bhattacharya “Basic Electrical and Electronics Engineering”, Pearson India, 2017.

Reference Books

1. Nagsarkar T K and Sukhija M S, “Basics of Electrical Engineering”, Oxford press, Third Edition, 2017.
2. Mehta V K, “Principles of Electronics”, S. Chand& Company Ltd, 7th Edition 2014.

3. Del Toro, “Electrical Engineering Fundamentals”, Pearson Education, New Delhi, Second Edition, 2015.
4

o w

. Mahmood Nahvi and Joseph A. Edminister, “Electric Circuits”,

Schaum’ Outline Series,
McGraw-Hill, Seventh Edition, 2017.

Leonard S Bobrow, “Foundations of Electrical Engineering”, Oxford University Press, 2013.

A.E. Fitzgerald, David E Higginbotham and Arvin Grabel, “Basic Electrical Engineering”, McGraw Hill
Education (India) Private Limited, 2009.

Evaluation Scheme

. Technical CAT End Semester Course Total Marks
Assignment Semi land II Model E
Marks eminar an Marks xam Internal External Total
Marks Marks Marks Marks Marks Marks
10 5 20 15 50 50 50 100
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Course
Code

Course Name

24EEE305
MECHANICAL)

Basic Electrical and Electronics Engineering Laboratory
(FOR AGRICULTURE, BIOTECHNOLOGY AND

Pre-requisite

Syllabus
Version

24EEE304

1.0

Course Objectives

1. To design electrical house wiring systems.
2. Ability to measure electrical quantities.

3. To design electronic circuits.

4. To understand the electronic components.
5. To verify the laws of electrical circuit.

Course Outcomes

1. Carry out laboratory experiments on house wiring.

Understand the fundamentals of electrical and electronic circuits.
Acquire skills in using electrical measuring devices and CRO.
Practice the soldering process.

Ability to measure the resistance and verify the circuit laws

nNbkhwn

Part A: Electrical Engineering

Fluorescent lamp wiring.

Stair case wiring.

Measurement of earth resistance using megger.
Measurement of A.C. single phase power and energy.
Measurement of resistance using Ohm's law.
Verification of Kirchhoff’s voltage and current laws.

NoUnARBRD =

Residential house wiring using switches, fuse, indicator, lamp etc.

Part B: Electronics Engineering

1. Introduction to electronic engineering:

a. Study of electronic components and equipment.

b. Resistor colour coding.

c. Measurement of A.C. signals parameters using CRO.
2. Verification and interpretation of logic gates.

3. Soldering Practice — Components, Devices and Circuits using general purpose PCB.

4. Measurement of ripple factor in Half Wave Rectifier.

Total: 30

Evaluation Scheme

Practical . End Course Total Marks
. Viva — Voce
Observation | Record Note Model Semester
Marks . Internal | External | Total
Note Marks Marks Exam Practical Marks Marks Marks
Marks Marks
10 15 15 10 50 50 50 100
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Course Code Course Name L TP C
24BIT401 GENERAL BIOTECHNOLOGY 2 1 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

To understand the historical background of biotechnology and its different fields.
To explain the Recent discovery and development of Biotechnology in human life.
To import knowledge of about biomolecules and bioactive components.

To elaborate the concept of taxonomical principle and methods.

To explain the different kinds of by products from plants, animals and microbes.

I

Course Outcomes

CO1: Analyze the fundamentals of Biotechnology.

CO2: Classify and compare plants, animals and microbial culture.

CO3: Classify kinds of Taxonomy.

CO4: Analyze the by-products from various organisms.

COS: Design and development of various therapeutic products from Biotechnology in
human life.

Al

Unit I INTRODUCTION TO BIOTECHNOLOGY 9 hours

Introduction to Biotechnology, History, Aim and Scope of Biotechnology, Biotechnology types and
its applications: Agriculture Biotechnology, Medical Biotechnology, Industrial Biotechnology,
Microbial ~Biotechnology, Animal Biotechnology, Plant Biotechnology, Environmental
Biotechnology, Forensic Biotechnology and Marine Biotechnology.

Unit II FUNDAMENTALS OF TISSUE AND MICROBIAL CULTURE 9 hours

Introduction to Plant, Animal tissue culture and Microbial culture, Terms and Definitions, Historical
background, Cellular organelles, Ultrastructure and functions, Laboratory organization, Tools and
techniques, Methods of sterilization, Laboratory contaminants-its control and measures.

Unit ITI PRINCIPLES AND METHODS OF BIOLOGICAL TAXONOMY 9 hours

Principle and Methodology of taxonomy: Concepts of species and hierarchical taxa, biological
nomenclature, classical and quantitative methods of taxonomy of Plants, Animals and
Microorganisms.

Unit IV BIOACTIVE COMPOUNDS AND BY-PRODUCTS 9 hours

Bioactive components from Microorganisms: Production and Application of antibiotics
(Ex: Penicillin, and Erythromycin), Production of Enzymes (Ex: Amylase and Protease). Overview of
Animal derived products: Food products, pharmaceutical products, By-products. Outline of plants by-
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products: Cereals and Fruits. Therapeutic and Diagnostic applications of by-products (Plants, Animals
and Microbes).

EMERGING TRENDS AND INNOVATIONS IN
Unit V BIOTECHNOLOGY 9 hours

Recent and Advanced Discoveries in Biotechnology: Gene editing Technology (CRISPR—Cas9),
Synthetic Biology (Creating new life forms Ex: Drugs and Biofuels), Personalized medicine
(Tailored treatments: Cancer), Microbiome Research-Treatment for various diseases, mRNA
vaccines, Bioremediation, GMO.

Total Lecture Hours | 45 Hours

Textbooks

1. A Textbook of Biotechnology by R.C.Dubey, S.Chand Publication.

2. Biotechnology principle and application by S.C.Rastogi, Narosa publication.

3. Introduction to Biotechnology by William J.Thieman and Michael A.Palladino, Pearson
Publication.

4. Basic Biotechnology by Colin Ratledge and Bjorn Kristiansen, Cambridge Publication.

Reference Books

1. Renneberg.R, Berkling V (2017), Biotechnology for Beginners, Academic press publishing.

2. Sumbali G, Mehrotra R.S (2009), Principle of Microbiology, Mc Grew-Hill publishing.

3. Gahlawat S.K and Duhan J.S (2018), Advances in Animal Biotechnology, Springer Nature
publishing.

4. R.Keshavachandran (2019), Plant Biotechnology, Universities press.

5. Crueger W and Crueger A. (2000). Biotechnology: A textbook of Industrial Microbiology.2™
edition. Panima Publishing Co. New Delhi.

Evaluation Scheme

. Technical | CAT End Course Total
Assignment . Model | Semester
Seminar | I & II Exam Internal External Total
10 5 20 15 50 50 50 100
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Program Specific
Program Outcomes (POs) Outcomes (PSOs)
COs| PO| PO| PO | PO | PO | PO | PO |PO|PO| PO| PO| PO | PSO | PSO PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
1 3 2 - - 1 - - - - - - - 3 2 -
2 3 3 - 2 2 - - - - - - - 3 2 -
3 302 -2 == =1-=|=1=1-=1]-= 3 2 -
4 3 3 2 2 1 - - - - — - 3 3
5 3 3 3 2 1 1 - 2 1 - 2 3 3
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Course Code Course Name L 1T P C
24BIT402 BIOCHEMISTRY 3 1({ 0 4
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

2. Emphasize the role of these biomolecules by providing basic information on specific metabolic
diseases and disorders of these biomolecules.

3. To understand and apply techniques for determining the pKa, pl, and titration curves of amino acids.

4. To learn the methods for the qualitative and quantitative analysis of biomolecules such as lipids,
carbohydrates, and proteins.

5. To explore analytical methods for the determination of key properties of oils and fats, including acid
value, saponification value, and iodine number.

1. Understand the structural and functional properties of carbohydrates, proteins, lipids and nucleic acids.

Course Outcomes

1. Explain the fundamentals of biochemistry
Understand the Classification of carbohydrates
Understand the Classification of lipids

Understand the structure of Nucleus acid and protein
Clinical application of Biochemistry

-l

Unitl | INTRODUCTION TO BIOCHEMISTRY | 9 hours

Introduction to Biochemistry, water as a biological solvent, weak acid and bases, pH, buffers, Handerson -
Hasselbalch equation, physiological buffers in living systems, Energy in living organism. Properties of
water and their applications in biological systems. Introduction to Biomolecules, Biological membrane,
Clinical application of Electrolytes and radioisotopes.

Unit I | CARBOHYDRATES | 9 hours

Classification of carbohydrates - mono, di, oligo and polysaccharides. Structure, physical and chemical
properties of carbohydrates Isomerism, racemisation and mutarotation. Digestion and absorption of
carbohydrates. Metabolic pathways and bioenergetics - Glycolysis, glycogenesis, glycogenolysis and its
hormonal regulation. TCA cycle and electron transport chain. Oxidative phosphorylation. Biochemical
aspect of Diabetes mellitus.

Unit I1I LIPIDS | 9hours

Classification of lipids- simple, compound and derived lipids. Nomenclature of fatty acid, physical and
chemical properties of fat. Metabolic pathways: synthesis and degradation of fatty acid (beta oxidation),
hormonal regulation of fatty acid metabolism, ketogenesis, Biosynthesis of Cholesterol. Disorders of lipid
metabolism.

Unit IV | NUCLEIC ACID & PROTEIN | 9 hours

Structure of purines and pyrimidines, nucleoside, nucleotide, DNA act as a genetic material, chargoffs rule.
[Watson and crick model of DNA. Structure of RNA and its type. Metabolism and Disorder of purines and
pyrimidines nucleotide Classification, structure and properties of proteins, structural organization of
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proteins, classification and properties of amino acids. Separation of protein, Inborn Metabolic error of amino
acid metabolism

UnitV | ENZYME AND ITS CLINICAL | 9 hours

Classification of enzymes, apoenzyme, coenzyme, holoenzyme and cofactors. Kinetics of enzymes -
Michaelis-Menten equation. Factors affecting enzymatic activity: temperature, pH, substrate concentration
and enzyme concentration. Inhibitors of enzyme action: Competitive, non- competitive, irreversible.
Enzyme: Mode of action, allosteric and covalent regulation. Clinical enzymology.

Total Lecture 45 Hours
Hours

Textbooks

RAFI MD - Text book of biochemistry for Medical Studentl Second Edition, University Press, 2014.
. David. W. Martin, Peter A. Mayes, Victor. W. Rodwell, —Harper’s Review of Biochemistry,
LANGE Medical Publications, 1981.

N —

Reference Books

1. Keith Wilson & John Walker, Practical Biochemistry - Principles & Techniquesl, Oxford University
Press, 2009.

2. Pamela. C. Champe & Richard. A. Harvey, Lippincott Biochemistry Lippincott’s Illustrated Reviews,
Raven publishers, 1994.

Evaluation Scheme

. Technical CATI End Course Total
Assignment Semi &I1 Model Semester
eminar Exam Internal External Total
10 5 20 15 50 50 50 100
COs/POs/PSOs Mapping
Program Outcomes (POs) Is’rog-r am
pecific
COs Outcomes
(PSOs)
PO |PO| PO | PO | PO | PO | PO | PO | PO PO PSO
1 2 3 4 5 6 7 8 10 12 3
1 3 3 2 2 3 — — — 1 —
2 3 3 3 2 3 - | — — — 1 2
3 3 3 3 2 3 2 — — — 2 3
4 3 3 3 3 3 — — — 2 3
5 3 3 3 3 3 2 - 2 2 3
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Course Objectives

To learn the basic principle and methodology of quantitative and quantitative determination of
biomolecules.

Experiments 45 hours

Preparation of buffers (acidic, basic, neutral, biological)
Titration curves for amino acid, determination of pKa and pl
Qualitative analysis of lipids, carbohydrates and amino acids
Estimation of amino acid by Ninhydrin method

Estimation of protein (Biuret and Lowry Method)
Estimation of total sugars by Anthrone method.

Estimation of total sugars by DNS method.

Estimation of aldose and ketose sugars

. Estimation of cholesterol by ZAK’S method.

DN U AW

10. Determination of acid value, saponification value and iodine number of oils and fats method.

Course Outcomes

At the end of the course, students would be able to
1. Describe diversity, classification and identification methods of microorganisms.
2. Explain the structure and function of bacteria, viruses, fungi, algae, yeast etc.
3. Explain the cultivation of bacteria and basic genetics of bacteria
4

. Discuss the association between microorganisms and diseases, pathogen interactionwith the

host, identification and application of antibiotics.

5. Demonstrate the knowledge as to how microorganisms interact with their environmentand

interaction between humans and microorganisms.

Text Books

1. Joshi, R.A.and Saraswat, M.,2002. A Textbook of Practical Biochemistry .Jain Publishers

Private
2. limited, UttarPradesh, India.

3. Malhotra,V. K.,2003.Practical Biochemistry for Students. Jaypee Brothers Publishers,

Coimbatore, Tamil Nadu, India.

4. Rajan,S. and Selvi Christry, R., 2010. Experimental Procedures in Life Sciences. Anjanaa Book

House, Thanjavur, Tamil Nadu,India.

5. Jayaraman,J.,2011.Laboratory manual in Biochemistry. New Age International Private Ltd.,

NewDelhi, India.

6. Palanivelu, P.and Salihu,M.,2009.Analytical Biochemistry and Separation Techniques. 4th

Edition, MKU, Madurai, India.
7. Sadasivam, S. and Manickam, A.2009. Introduction to Practical Biochemistry.
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Course Course Name L T| P C
Code
24BIT404 MICROBIOLOGY 3 1 0 4
Pre- Syllabus Version
requisite
NIL 1.0

Course Objectives

1. To introduce microbial taxonomy, classification, and evolution and to familiarize students with
different types of microscopy techniques used for microbial identification.

2. To study the structural characteristics and morphology of bacteria, viruses, fungi, algae, and yeast.

3. To learnaboutthenutritionalrequirementsandgrowthconditionsofbacteria and to study various methods
of bacterial culture and measurement techniques.

4. To understandtheroleofmicroorganismsininfectiousdiseasesandtostudydiseasescausedby bacteria,
viruses, fungi, and parasites.

5. To examine the environmental factors affecting microbial growth and to study microbial interactions
in various ecosystems, including air, water, and soil.

Course Outcomes

At the end of the course, students would be able to

1. Describe diversity, classification and identification methods of microorganisms.

Explain the structure and function of bacteria, viruses, fungi, algae, yeast etc.

Explain the cultivation of bacteria.

Discuss the association between microorganisms and diseases, pathogen interaction with the host,
Identification and application of antibiotics.

S Sl Pl B

Demonstrate the knowledge as to how microorganisms interact with the environment and interaction
between humans and microorganisms.

Unitl | MICROBIALCLASSIFICATION | 9 hours

Microbial taxonomy and evolution. Microbial diversity, culturable and unculturable microbes. History and
scope of microbiology. Microscopy - Principles and applications of Light, Dark field Microscopy, Phase
contrast microscopy, Fluorescent microscopy, Electron microscope- TEM, SEM, and confocal microscope.
Staining Techniques—Simple staining and Differential staining—Gram’s staining, Acid-fast staining, Spore,
Capsular and flagellar staining. Pure culture techniques.

PHYSIOLOGY AND LIFE CYCLE OF
Unit II MICROORGANISMS 9 hours

Bacteria-General Characteristics, Morphology - Structure of the bacterial cell wall, Appendages of bacteria
- pili and flagella, capsule, slime layer, endospores and mode of reproduction. Virus — General
Characteristics, Structure and classification. Bacteriophages—Structure and Lifecycle-T4 and M13. Algae and
fungi - General Characteristics, Structure, classification and multiplication. Life cycle of Yeast.

Unit IIT CULTIVATION OF BACTERIA AND GENETICS 9 hours

Nutritional requirements of bacteria, Cultivation of bacteria—Types of culture and culture collection-
Types of media—Differential, selective, enriched, enrichment. Bacterial growth curve- Measurement, kinetics
and generation time. Bacterial growth under aerobic and anaerobic conditions. Bacterial reproduction - binary
fission, Transformation, Conjugation and transduction.

Unit IV | MICROBIAL PATHOLOGY 9 hours
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Microorganisms as pathogens. Common infectious diseases. Disease caused by Bacteria — Salmonella typhi,
Streptococci, Mycobacterium tuberculosis, Virus-Hepatitis, HIV, SARS CoV. Fungi, Candida, Trichophytan.
Parasites — Amoeba, Plasmodium, Common antibiotics and its classification.

Unit V MICROBIAL ECOLOGY 9 hours

Effect of environmental factors on the growth of microorganisms. Microbial interactions and its types. Plant
associated microorganisms - Rhizosphere, phylloplane micro flora, Mycorrhiza. Air and water micro flora.
Host-Microbe interaction—Microbiota of health and Human Microbiome, Bio geochemical cycles—Nitrogen
cycle, Phosphorous cycle.

Total Lecture Hours | 45 Hours

Textbooks

1. Pelczar MJ, ChanECS and KriegNR-Microbiology-Tata McGrawHill, India,2010(7"Edition).
2. Prescott LM, HarleyJ PandKleinBA-Microbiology-Wm.C.BrownPublishers,IOWA.USA -2008
(7"Edition).

Reference Books

1. Tortora GJ,Funke BR and CaseCL-Microbiology: An Introduction Benjamin Cummings-Pearson-
2016 (12"Edition).

2. Jeffrey C Pommerville -JonesAlcamo’sFundamentals of Microbiology-Bartlett Publishers - 2011
(9 edition).

Evaluation Scheme

Technical End Course Total
Assignment echiica CAT I &II | Model | Semester
Seminar Exam Internal External Total
10 5 20 15 50 50 50 100
COs/POs/PSOs Mapping
Program Specific
Program Outcomes (POs) Outcomes (PSOs)
COs PO| PO | PO | PO | PO | PO | PO | PO|PO| PO | PO | PO | PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3
1 3 2 — 2 2 — — — — — — — 3 2 —
2 3 2 - 2 1 — - — — — — — 3 2 —
3 3 3 2 2 2 — — — — — — — 3 3 2
4 3 3 2 2 1 2 1 — 2 — — — 3 3 2
5 3 3 2 2 2 2 1 — 2 — — — 3 3 2
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Course Objectives

1. Demonstrate proper usage; identify the parts/functions of microscope and good aseptic
technique in culture transfer or inoculation and in handling sterile Materials.

2. To demonstrate skill in isolation of organisms from a mixed culture using selective and
differential media and to isolate microorganisms from a wide variety of sources and describe
their colonial morphology.

Experiments 45 hours

Laboratory safety and sterilization Techniques (Lecture / Demonstration)
Pure culture techniques.

Microscopy

Simple staining, Gram’s staining and Spore staining

Capsule staining and flagella staining.

Bacterial growth curve

Hanging drop technique for motility.

Growth in selective and differential media.

. Biochemical tests - IMViC Tests.

10. Catalase, Oxidase test, Starch hydrolysis test

11. Effects of temperature and pH on bacterial growth.

12. Antibiotic disc sensitivity test.

13. Effect of disinfectants on microbial flora.

14. Isolation and identification of microorganisms from soil, Water and milk.

R R R S

Course Outcomes

At the end of the course, students would be able to
1. Obtain the basic practical skills in Microbiology.
2. Formulate the various culture media for isolation of microorganism.
3. Enumerate the microorganism from different samples.
4. Summarize the different techniques for identify the microorganism.
5. Analyze the sensitivity of microorganisms.

Text Books

1. Brown, A. E., 2008. Benson's Microbiological Applications: Laboratory Manual in General
Microbiology. 11th Edition, McGraw-Hill Science, New York, USA.

2. Cappuccino, J.G. and Chad Welsh, N., 2019. Microbiology A Laboratory Manual. 12
Edition, Pearson.

3. Harley, J., 2007. Microbiology Lab Manual, 7th Edition. McGraw-Hill Science, New York,
USA.

4. Holt, J.G., 1994. Bergey's Manual of Determinative Bacteriology. 9th Edition, Lippincott
Williams and Wilkins Publishers, USA.

5. Rajan, S. and Selvi Christry, R. 2010. Experimental Procedures in Life Sciences. Anjanaa
Book House, Thanjavur, Tamil Nadu, India
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Program Outcomes (POs) Program Specific
Outcomes (PSOs)
COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | POY | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Cco1l| 2 2 - 3 3 - - 1 2 - - 1 3 2 -
co2| 2 3 2 3 3 - - - 2 - - 1 3 3 2
Cco3| 2 3 2 3 2 - - - 2 - - 1 3 3 2
CO4 | 2 3 2 3 3 — - - 2 - — 1 3 3 2
COo5| 2 3 2 3 3 1 1 1 2 - - 1 3 3 2
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Course Code Course Name L| T|P| C
24BIT406 CELL AND MOLECULAR BIOLOGY 3 010 3
Pre-requisite Syllabus Version

NIL 1.0

Course Objectives

1. Understand the structure and function of different cell types (prokaryotic and eukaryotic) and their
role in living organisms.

2. Demonstrate knowledge of the cell cycle and its regulation, including key checkpoints and processes

like mitosis and cytokinesis.

3. Explain the molecular processes of DNA replication, transcription, and translation to understand
how genetic information is passed on and expressed.

4. Identify the mechanisms of cellular transport, including passive and active transport methods, and
their importance in maintaining cellular homeostasis.

5. Apply concepts of molecular biology such as gene expression, protein synthesis, and gene editing
techniques (e.g., CRISPR) in real-world biological contexts.

Course Outcomes

1. Distinguishprokaryoticcellfromeukaryoticcellanddescribethestructureandfunctionofdifferent
parts of a eukaryotic cell.

2. Explain the mitosis and meiosis cell division and the consequences

3. Demonstrate the cell membrane transport mechanism.

4. Summarize DNA and RNA as genetic material, packing of genes in chromosomes, replication in
prokaryotes and eukaryotes, repair and mutagenesis

5. Understand RNA polymerase, transcription and translation in both prokaryotes and eukaryotes,
post- transcriptional and post-translational modifications

Unit I | CELL STRUCTURE AND FUNCTION OF ORGANELLES 9 hours

Development of cell theory; general organization of prokaryotic and eukaryotic cells: structure, chemical
composition and function; organization of cell membrane: plasma membrane (fluid mosaic model),
chemical composition and function; intracellular compartmentalization; cytosol, mitochondria and
oxidative phosphorylation, chloroplast and photosynthesis; endomembrane system: structure and
function of cell organelles.

Unit II CELL CYCLE AND CELLULAR REPRODUCTION | 9 hours

Cell cycle: different stages, M phase and interphase; mitosis: prophase, metaphase, anaphase and telophase,
cytokinesis; meiosis: different stages, significance of meiosis, post-reductional meiosis & chiasma
terminalization; comparison of mitosis and meiosis; cell cycle check points: role of cyclins and CDK in
cell cycle; cell cycle regulation; autophagy, apoptosis and necrosis.

Unit I CELLULAR TRANSPORT AND SIGNAL TRANSDUCTION 9 hours

Passive, facilitated and active transport; transport pumps: Na+/K+/Ca2+ pumps, ATP pumps; uniport,
symport, antiport; non-gated and gated ion channels; endocytosis, exocytosis, phagocytosis; cell-cell
communication; cell signalling: autocrine, paracrine, endocrine, direct signalling; internal, cell surface
receptors; types: enzyme-linked, tyrosine kinase, ion channel- linked, G-protein-linked receptors; signal
transduction: protein phosphorylation by protein kinases, secondary messengers: cAMP, Ca2+ and Inositol
Triphosphate (IP3); protein trafficking.
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Unit 4

CONCEPTS IN MOLECULAR BIOLOGY

9 hours

Structure of DNA and RNA; genes, genomes and DNA packaging; organization of prokaryotic and
eukaryotic genomes; prokaryotic and eukaryotic DNA replication: mechanisms, enzymes, accessory
proteins, inhibitors; DNA repair and mutagenesis-types of mutations; non-coding and micro RNA; RNA

interference.

Unit 5

TRANSCRIPTION, TRANSLATION AND MODIFICATIONS

9 hours

Types of RNA; eukaryotic and prokaryotic transcription: mechanisms, enhancers, inhibitors; transcription
factors; splicing, post transcriptional modifications; prokaryotic and eukaryotic translation: mechanisms,
regulation, inhibitors; post translational modifications.

Total Lecture Hours

45 Hours

Textbooks

1. DeRobertis, E.D.PandDeRobertis,E.M.F.—CellandMolecularBiology—LippincottWilliams&Wilkins,
Philadelphia, USA-2010 (8"Edition).

2. Allison, L.A, Fundamental Molecular Biology-Blackwell publishing group, Malden,MA,USA-2007
(1% edition)Friefelder. D, Molecular Biology-McGraw-Hill Companies, NewY ork,USA-2013
(5Medition)

Reference Books

1. Hardin,J.,Bertoni,G.P.Kleinsmith,L.J.—Becker'sWorldoftheCell-PearsonPubl-2011 (8"Edition)

2. Alberts,B.,Bray,D,Hopkin,K,Johnson,A,Lewis,J,Raff,M,Roberts,K,Walter,P-Essential CellBiology—
Garland Science, New York—2013(4"Edition)

3. Clark,D.P.andPazdernik,N.J, Molecular Biology—ElsevierAcademicPress-2013(2"edition)

Program Qutcomes (POs) Program Specific
Outcomes (PSOs)
P
PO | PO | PO | PO | PO P|P| P |PO|PO | PO| PS | PS

O T2 a|a|s |Qlo7|os|o9] 10| 1|1z o01 02|
1 3 2 - 2 1 - | -1 - - - - 3 2 -
2 3 2 — 2 1 (-] — | -] - — — 1 3 2 —
3 3 3 2 2 2 |- - |- - — — 1 3 3 2
4 3 3 2 3 A — — 1 3 3 2
5 3 3 3 2 301 - -] 2 1 — 2 3 3 2
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24BIT407 CELL AND MOLECULAR
BIOLOGY LABORATORY 0 0 1
Pre-requisite Syllabus
Version
NIL 1.0

Course Objectives

1.
2.
3.

Understand the structures and basic components of prokaryotic and eukaryotic cells and

To understand cellular components to generate and utilize energy in cells.

The students will learn different areas of cellular biology including the structure and functions,
its organelles and cellular communication.

4. To understand scientific questions involving cell communication.

Experiments 45 hours
1. Cell fractionation - isolation of sub cellular organelles such as mitochondria, chloroplast etc.
2. Cell division in Onion root tip
3. Isolation of Squamous Epithelial cells
4. TIsolation of protoplast from plant leaves
5. TIsolation of Polytene Chromosomes of Dipterans
6. Estimation of nucleic acids
7. Isolation of plasmid DNA from bacteria
8. Agarose gel electrophoresis
9. Preparation of competent cells and transformation
10. Isolation of genomic DNA from bacteria
11. Isolation of genomic DNA from plant
12. Isolation of genomic DNA from animal cell
13. Restriction enzyme digestion
14. Separation of Proteins — SDS PAGE

Course Outcomes

At the end of the course, students would be able to

1. Distinguish the cell structure, the metabolic processes of cells in terms of cellular organelles
and function of prokaryotes and eukaryotes

2. Elucidate different membrane models and various membrane transport mechanisms

3. Narrate the structure and function of cell organelles

4. Highlight the three primary components of the cells cytoskeleton and how they affect cell
shape, function, and movement.

5. Isolation and separation of proteins from cell organelles.

Text Books

1. Karp, G., 2005. Cell and Molecular Biology: Concepts and Experiments. 4" Edition, John
Wiley & Sons, Inc., USA.

2. Cooper, G. H. and Hausman, R. E., 2007. The Cell: A Molecular Approach. 4" Edition,
American Society of Microbiology Press, USA.

3. Becker, W.M., Kleinsmith, L. J., Hardin, J. and Bertoni, G. P., 2008. The World of Cell. 7th

Edition, Benjamin Cummings, USA.
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4. Rastogi, S.C. 2012. Cell and Molecular Biology. 3rd Edition, New Age International Publishers,
New Delhi, India.
5. Alberts, B., Johnson, A., Lewis, J., Raff, M., Roberts, K. and Walter, P., 2008. Molecular
Biology of Cell. 6th Edition, Garland Science, Taylor & Francis group Publishers, USA.
6. Lodish, H. Berk, A., Matsudaira, P., Kaiser, C. A., Krieger, M., Scott, M.P., Lawrence, and
Darnell, J. 2003. Molecular cell biology. 5th Edition, W. H. Freeman, USA.
7. Roberties, E.D.P. and Roberties, E.M.F., 2005. Cell and Molecular Biology. 8th
Edition,Lippincott Williams & Wilkins, USA.
POs PSOs
COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | POY9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CO1 |2 2 — 3 3 — — 1 2 — - 1 3 2 —
CO2 |2 3 2 3 3 - - - 2 - - 1 3 3 2
CO3 |2 3 2 3 2 — — — 2 — — 1 3 3 2
CO4 |2 3 2 3 3 — — — 2 — — 1 3 3 2
CO5 |2 3 2 3 3 1 1 1 2 — — 1 3 3 2
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GENETICS 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives
To gain basic knowledge about the fundamentals of genetics, sex determination and genetic
disorders.

Unit 1 | MENDELIAN GENETICS [ 9 hours

Mendelian Experiments with pea plants, monohybrid and dihybrid crosses, back cross, test cross,
genetic ratios, self-pollination and cross pollination—-Mendelian laws of inheritance, law of
segregation and laws of independent assortment—Dominance and lethal genes—Dominance
relationships, lethal gene action, gene interactions and Epistasis.

Unit I SEX DETERMINATION AND GENE 9 hours
FREQUENCY

Vehicles of heredity, Hardy Weinberg Equilibrium, Deviations from Hardy Weinberg Equilibrium,
Gene frequency Allele and Genotype Frequencies, sex determination in plants and animals, sex linked
inheritance— Inheritance patterns and Pedigrees, Pedigree symbols and analysis, Extra chromosomal
inheritance

Unit I1I APPLIED GENETICS 9 hours

Chromosome organization, structure and variation in prokaryotes and eukaryotes, Mutations and
mutagenesis, Giant chromosomes — polytene and lampbrush, deletion, inversion, translocation,
duplication. Variation in chromosomal numbers — aneuploidy, euploidy, polyploidy, Ames test,
karyotyping.

Unit IV LINKAGE AND MAPPING 9 hours

Linkage and chromosome mapping: Linkage and recombination, linkage maps, linkage mapping with
molecular markers, DNA testing, DNA tests for identity and relationships including forensic
applications, Crossing over — cytological basis of crossing over, interference, coincidence, genotype
frequency somatic cell hybridization.

Unit V GENETIC DISEASES 9 hours

Inborn errors of metabolism, Molecular basis of diseases, Autosomal dominant disorders,
Hemoglobinopathies, colour blindness, hemophilia, Sickle cell, hemochromatosis, hypogonadotropic
hypogonadism, Huntington’s Disease, Cystic fibrosis, Age-related macular degeneration, Obesity,
Type 2 diabetes, Psychiatric disease, including missing heritability, autism, Genetic counseling.

Course Outcomes

At the end of the course, students would be able to
1. To summarize the concepts of Mendelian genetics
2. To describe about the sex determination and gene frequency
3. To analyze the organization of chromosome and mutations
4. To illustrate the principles of DNA linkage and mapping
5. To Outline the various genetic disorders

Text Books
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Gardner, E.J., Simons, M.J., Snustad, D.P, Principles of Genetics—Wiley-India Ltd,New
Delhi—2008 (8th Edition)

Griffiths AJF, Wessler SR, Lewontin RC and  Carroll SB
(2015). An Introduction to genetic analysis. 11thed. W.H Freeman.

Reference book(s):

1. Strachan, T., and Read A.P.—Human Molecular Genetics—Garland Publishing— 2004(3rd
Edition).
2. David L. Rimoin, Reed E. Pyeritz, Bruce Korf (2013). Emery and Rimoin’s
Essential Medical Genetics. Elsevier.
3. Hartl, D.L. etal. (2012). Genetics: Analysis of Genes and Genomes, 8th ed.,
Jones and Bartlett Publishers.
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INDUSTRIAL L T C
24BIT409 3 1 4
BIOTECHNOLOGY
Pre-requisite Syllabus
Version
NIL 1.0
Course Objectives
To impart knowledge on fermentation process with respect to upstream processing and to
understand the concepts of production of primary and secondary metabolites.
Unit I | INTRODUCTION TO INDUSTRIAL BIOPROCESS | 9 hours
Introduction to fermentation process - definition, scope, history, microorganisms and industrial
products - Screening for microbes of industrial importance-Dereplication-Bioprospecting-

metagenomics and cultivating unculturable microbes (Ichip) and preservation of industrial
microorganisms - Primary screening (screening for amylase, organic acid, antibiotic,amino acid and
vitamin producing microorganisms) and secondary screening - Process flowsheeting- Basic
concepts of upstream and downstream processing in bioprocess.

Unit I1 STRAIN IMPROVEMENT AND MEDIA 9 hours
PREPARATION

Different molecular methods of strain improvement — DNA shuffling, CRISPR-Cas - inoculum
preparation- Medium formulation for fermentation process- Examples of simple and complex media,
raw materials, saccharides, starchy and cellulosic materials, nitrogen sources, media optimization-
comparing OFAT and statistical design.

Unit 111 FERMENTATION PROCESS 9 hours

Types of fermentation processes - Solid state, surface and submerged fermentations - batch, fed-batch,
continuous fermentations - Direct- dual or multiple fermentations - Scale up of fermentation - Process
economics.

PRODUCTION OF PRIMARY AND SECONDARY 9 hours
METABOLITES

Unit IV

Fermentative production of alcohol-ethanol, organic acids- citric acid, Amino acids- L-aspartic acid,
vitamins- vitamin B12, - antibiotics- commercial production of benzyl penicillin - Single cell protein
production- Mushroom cultivation.

ENZYMES AND OTHER BIOTECHNOLOGICAL 9 hours
PRODUCTS

Unit V

Production and application of industrial enzymes (protease, lipases) — Microbial biopesticides and
biofertilizers, Biopolymers, Biofuels, Recombinant products- Case studies for production of insulin
and vaccines, artemisinin.

Course Outcomes

At the end of the course, students would be able to
1. To summarize the concepts of Mendelian genetics
2. To describe about the sex determination and gene frequency
3. To analyze the organization of chromosome and mutations
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4. To illustrate the principles of DNA linkage and mapping
5. To Outline the various genetic disorders

Text Books

1. Wulf Cruger and Anneliese Cruger., A text book of Industrial Microbiology, CBS
Publishers & Distributors New Delhi, India 2nd edition, 2016.

2. A.H. Patel., Industrial Microbiology, Laxmi Publications Publishers India, 2nd edition,
2016.

Reference book(s):

1. Prescott and Dunn, Industrial Microbiology, CBS Publishers, New Delhi, 4th Edition, 2005
2. Stanbury, P.F., and Whitaker, A., Principles of Fermentation Technology, Pergamon Press,
Oxford, 3rd Edition, 2016.
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GENETIC L T P C
24BIT410 ENGINEERING 3 1 0 4
Pre- Syllabus
requisite Version
NIL 1.0

Course Objectives

To describe enzymes and types of vectors involved in cloning how to create recombinant
proteins and its various purification steps; to describe the construction, and application of
genetically modified plants and animals.

Unit I | BASICS OF RECOMBINANT DNA TECHNOLOGY | 9 hours

Gene expression —overview, genetic elements that control gene expression, transcription factors,
regulation of gene expression, chromosomal mapping,- Restriction and modifying enzymes -
Restriction mapping, DNA methylation - Safety guidelines of recombinant DNA research

Unit 11 ‘ CREATION OF RECOMBINANT MOLECULES ‘ 9 hours

Characteristics of plasmid and phage vectors - Prokaryotic and eukaryotic expression vectors -
Insect, yeast and mammalian vectors - promoters used in expression vectors, Method ofcreating
recombinant DNA molecules - Cloning strategies- restriction digestion - blunt and cohesive end
ligation — design of linkers and adaptors - cloning after homopolymer tailing; cloning of genes in
correct reading frame in expression vector, Promoter problem, Cosak sequences

Unit 11T EXPRESSION OF RECOMBINANT PROTEIN ‘ 9 hours

Strategies for cloning PCR products — different types of PCR- Primer designing- Creation of
restriction sites, Types of polymerases used in PCR, role of Dpnl in site-directed mutagenesis,
Factors involved in expression of cloned genes, IPTG induction, inclusion bodies, Strategies for
purification of recombinant proteins (Size exclusive, Affinity, IMAC chromatography), Synthetic
Biology: Chemical synthesis of DNA - E. coli and Mycoplasma

Unit IV CONSTRUCTION OF LIBRARIES ‘ 9 hours

Characterization of recombinant clones by Southern & Western Blotting - Characterization of
recombinant clones by Northern Blotting & PCR analysis - Construction of cDNA libraries -
Construction of genomic libraries - Screening of libraries with DNA probes and antisera

UnitV APPLICATIONS OF RECOMBINANT DNA 9 hours
TECHNOLOGY

Methods of gene transfer - Gene transfer in animals - Applications of recombinant technology in
pharmaceutical industry & medicine: Transgenic and knockout animals, Genome editing techniques,
Gene expression profiling: transcriptome analysis. Case study for recombinant insulin production in
diabetic patients

Course Outcomes

At the end of this course, students will be able to
1. Summarize the enzymes involved in cloning and restriction enzymes in recombinant DNA
technology
2. Describe the methods and factors involved in creating recombinant DNA molecules.
3. Explain the cloning of a gene in vectors, expression and purification of proteins and its
applications
4. Tllustrate construction and screening of cDNA and genomic libraries.
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5. Describe the application of recombinant DNA technology in animal, plant and industry

Text Books

1. Primrose, S., B. and Twyman, R., M., Principles of Gene Manipulation and
Genomics,Blackwell Publishing Co., 7"Edition, 2006.

2. Brown, T.A.,Gene Cloning and DNA analysis-An Introduction, Blackwell
Science, 2™Edition, 2001.

Reference book(s):

1. Lodge, J., Lund, P., and Minchin, S., Gene Cloning, Taylor & Francis GroupISBN: 0-7487-

6534-4, 2007
POs PSOs
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GENETIC ENGINEERING L T C
24BIT411
LABORATORY 0 0 1
Pre- Syllabus Version
requisite
NIL 1.0
Course Objectives
Provide hands-on experience in performing basic recombinant DNA techniques. Introduce
students to the theory behind in each technique and to describe common applications of each
methodology in biological research.
Experiments 45 hours
1. Isolation of chromosomal DNA from bacteria
2. Sub-cloning of a gene in E. coli — (restriction digestion, gel isolation and

LN R W

ligation,transformation and screening of recombinants)
Polymerase Chain Reaction

Restriction digestion

Isolation of RNA, first and second strand synthesis of cDNA
Southern blotting

Northern blotting

Western blotting

Colony hybridization

10. Site-directed mutagenesis

Course Outcomes

At the end of the course, students would be able to

1.

Describe the main principles, methods for preparation and cloning of DNA in various
organisms.

2. Express clearly about the gene amplification and methods for analysis of DNA, such as
hybridization, restriction analysis and gene expressions.

3. Use genetic and biotechnological techniques to manipulate genetic materials and
develops new and improved living organisms.

4. Students will be aware of the hazardous chemicals and safety precautions in case of
emergency.

Text Books

1. Old RW, Primrose SB, “Principles Of Gene Manipulation, An Introduction To Genetic
Engineering “, Blackwell Science Publications, 1993.

2. Ansubel FM, Brent R, Kingston RE, Moore DD, “Current Protocols In Molecular
Biology” Greene Publishing Associates, NY, 1988.

3. Berger Sl, Kimmer AR, “Methods In Enzymology”, Vol 152, Academic Press, 1987
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ANALYTICAL TECHNIQUES IN | L T P C
24BITA412 BIOTECHNOLOGY 3 1 0 | 4
Pre-requisite Syllabus
Version
NIL 1.0

Course Objectives

Enable the students understand the basics of analytical techniques. Make the students learn the
principle and handling of various instruments

Unit I | BASIC TECHNIQUES | 9 hours

pH - formulae for pH; Measurement of pH- pH indicators, pH Meter: Nernst’s equation and measuring
scheme, titration of acids and bases; Buffer solution, buffer capacity, buffers for biological and
clinical measurements. Estimation of macromolecules- carbohydrates (Anthrone), proteins (Lowry,
Bradford) and lipids (Bligh and Dyer).

Unit I1 | COLORIMETRY AND SPECTROSCOPY ‘ 9 hours

Beer-Lambert’s Law; Colorimetry: Principles, classification of methods of color measurement,
standard curve method, calibration graph method. Principle, instrumentation andapplications of
Visible light spectroscopy, Ultraviolet spectroscopy, Atomic absorption spectroscopy, Fluorescence
spectroscopy, Circular dichroism spectroscopy, FTIR spectroscopy, NMR spectroscopy.

Unit II1 | CENTRIFUGATION 9 hours

Basic principles of centrifugation; Sedimentation velocity and Sedimentation equilibrium;Types of
rotors; Principle, instrumentation and applications of centrifuges: Ultracentrifuge, Preparative and
analytical centrifuge: Differential centrifugation, Density gradient centrifugation: Rate zonal
centrifugation, Isopycnic centrifugation.

Unit IV | ELECTROPHORESIS 9 hours

Basic theory and applications of electrophoresis; Principle, instrumentation and applications of
Agarose electrophoresis, Polyacrylamide electrophoresis, Native gel electrophoresis, Gradient
electrophoresis, Capillary electrophoresis, Immunoelectrophoresis, 2D- gel electrophoresis, Pulse-
field gel electrophoresis, blotting techniques- Southern, Northern and Western blot.

Unit V CHROMATOGRAPHIC METHODS OF SEPARATION 9 hours

Introduction to chromatography - Principle, instrumentation and applications of column
chromatography: Size-exclusion chromatography, Ion-exchange chromatography, Affinity
chromatography; Principle, instrumentation and applications of TLC, HPLC and GLC. Separation of
amino acids and lipids.

Course Outcomes

At the end of this course, students will be able to
1. Describe the working principles of pH meter, pH indicator and estimation of
macromolecules
2. Explain the principles and instrumentation of colorimetry and spectroscopy
3. Describe the principles and instrumentation of centrifugation methods
4. Classify electrophoretic separation methods
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5. Understand the principles and instrumentation of chromatography methods

Text Books

1. Wilson and Walker- Principles and Techniques of Biochemistry and Molecular Biology- 2018
(8th edition) ISBN: 9781316614761

2. D. Freifelder - Physical biochemistry: Applications to Biochemistry and Molecular Biology-
Macmillan-1984 (2nd Edition) - ISBN 10: 0716714442 ISBN 13: 9780716714446.

Reference book(s):

1. O.M. Griffith - Techniques of preparative, zonal and continuous flow ultracentrifugation -
Beckman Instruments, Spinco Division, Applications Research Department- 1986 (5th Edition)

ISBN OL14852412M.
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24BIT413 ANALYTICAL TECHNIQUES IN L T C
BIOTECHNOLOGY LABORATORY 0 0 2
Pre-requisite Syllabus
Version
NIL 1.0

Course Objectives

The primary objectives of this course are to develop the skills to understand the theory and
practice of analytical techniques. To provide scientific understanding of analytical techniques
and detailed interpretation of results.

Experiments 45 hours

1. Finding the pKa of 4-nitrophenol using absorption spectroscopy.
UV spectra of nucleic acids.

Chemical actinometry using potassium ferrioxolate.

Estimation of SO4%> by nephelometry.

Estimation of AI** by Flourimetry.

Limits of detection using aluminium alizarin complex.
Chromatography analysis using TLC.

Chromatography analysis using column chromatograph

e A

Course Outcomes

1. Demonstrate hands-on skills in using key analytical instruments such as spectrophotometers,
centrifuges, chromatographs, and electrophoresis units.

2. Apply principles of spectroscopy (UV-Vis, fluorescence, IR) for the qualitative and
quantitative analysis of biomolecules.

3. Perform and interpret results from separation techniques such as chromatography (TLC,
HPLC).

4. Evaluate experimental data and troubleshoot problems in laboratory experiments using
scientific reasoning and analytical skills.

5. Maintain proper laboratory practices, including documentation, safety, and standard
operating procedures in accordance with biosafety and quality standards.

Text Books

1. Goutam Bhowmik- Analytical Techniques In Biotechnology-2011, ISBN-10:
0070700133 ISBN-13 : 978-0070700130, McGraw Hill Education (17 August 2010).

2. Wilson and Walker- Principles and Techniques of Biochemistry and Molecular Biology-
2018 (8th edition) ISBN: 9781316614761

3. D. Freifelder - Physical biochemistry: Applications to Biochemistry and Molecular
Biology- Macmillan-1984 (2nd Edition) - ISBN 10: 0716714442 ISBN 13:
9780716714446.
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INTRODUCTION TO L T C
24BIT414 BIOINFORMATICS 3 1 4
Pre-requisite Syllabus
Version
NIL 1.0

Course Objectives

Students can demonstrate the usage of in silico tools, software and databases for understanding
the bio molecular data.

UNIT I | HISTORY OF BIOINFORMATICS | 9 hours

Definition and History of Bioinformatics, Introduction to Data Mining and used Technologies,
Applications of Data Mining to Bioinformatics.

UNIT 11 | BIOLOGICAL DATABASES ‘ 9 hours

Different types of GenBank databases, Database searches: sequence retrieval systems; Similarity
searching: BLAST, FASTA, Protein and nucleic acid databases. Pathway, Disease and Compound
Databases.

UNIT 111 | SEQUENCE ANALYSIS | 9 hours

Collecting and storing the sequence, Sequence alignment, Pair wise alignment techniques, Dot matrix
method, Multiple sequence alignment, CLUSTAL W and CLUSTAL X.

UNIT IV | APPLICATIONS OF BIOINFORMATICS ‘ 9 hours

Phylogenetic analysis: construction of phylogenetic tree, Role of phylogenetic tree in evolutionary
studies, Protein structure prediction: primary and secondary.

UNIT V COMPUTER PROGRAMMING 9 hours

Basic concept of phython and application in biomedical studies. Numbers, lists, strings, tuples,
dictionary; functions in Python; modules in Python; files and file operations in Python.

Course Outcomes

At the end of the course, students would be able to
1. Understand the brief history of bioinformatics
2. Explain the basics of computers and bioinformatics
3. Elaborate the programming languages used in bioinformatics
4. Perform the analysis of bio-molecular sequences and structures using tools and software
5. Enumerate the advanced branches of bioinformatics

Text Books
1. B. W. Kernighan and D. Ritchie; The C Programming Language; Pearson Education India, 2
ndedition,2015.
2. Balagurusamy; Programming in ANSI C; McGraw Hill Education India Private Ltd, 7
thedition,2017.

3. H.Schildt;C- TheComplete Reference;McGrawHill,4thedition,2017.
4. Model, M. (2010). Bioinformatics Programming Using Python. United States: O'Reilly Media.
5. Gentleman, R. (2008). R Programming for Bioinformatics. United Kingdom: CRC Press

Reference book(s):

1. Mount, D. W., & Mount, D. W. (2001). Bioinformatics: sequence and genome analysis (Vol.
564). Cold Spring Harbor, NY: Cold spring harbor laboratory press.
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Abdul-Zahra, D. S., Mohammed, K. A., Abbas, A. H., Zabibah, R. S., & Alrubaie, A. J. (2023,

December). Bioinformatics concepts and applications: A review. In AIP Conference

Proceedings (Vol. 2834, No. 1, p. 090052). AIP Publishing LLC.

Creighton, T. E. (1993). Proteins: structures and molecular properties. Macmillan.
Baxevanis, A. D., & Ouellette, B. F. (2001). A practical guide to the analysis of genes and

proteins. Wiley, New York.
. Arthur, M. (2005). Introduction to bioinformatics. oxford university press
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L T C
24BIT415 BIOINFORMATICS LABORATORY 0 0 1
Pre-requisite Syllabus
Version
NIL 1.0

Course Objectives

1.

The purpose of studying this paper is to apply computational facility in different fields of
life sciences, physical and chemical sciences.

2. After completion, students could learn drug designing through computer-based

modification programs using synthetic or natural source.

3. Most important application of Bioinformatics is in the field of drug discovery where it

reduces more than 60% of the time, money and labor.

Experiments 45 hours

1. Introduction to Bioinformatics

. Retrieval of Nucleotide sequence from GenBank

. Retrieval of Protein sequence from GenBank

. Sequence Similarity Search using BLASTN

. Sequence Similarity Search using BLASTP

. Accessing Structural Database and Download the Protein Structure
. Working with Ensembl

. Multiple Sequence Alignment

9. Molecular Visualization using RasMol

10. Predicting the peptide structure for the given protein sequence
11. Homology Modeling

12. Accessing Ligand Databases

13. Sketching Small Molecule Structures

O 1O\ L WD

Course Outcomes

At th
1.

e end of the course, students would be able to
Develop bioinformatics tools with programming skills.

2. Apply computational based solutions for biological perspectives.

3. Pursue higher education in this field.

4. Practice life-long learning of applied biological science.

Text Books and References

1. Bioinformatics-Sequence and Genome Analysis- David W.Mount, Cold Spring Harbor
Laboratory Press (2004).

2. Introduction to Bioinformatics, Attwood, T.K. and D.J. Parry-Smith, Pearson Education Ltd.,
New Delhi (2004).

3. Bioinformatics — Westhead, D.R., Paris J.H. And R.M. Twyman, Instant Notes: Viva Books
Private Ltd, New Delhi (2003).

4. Introduction to Bioinformatics, Arthur M. Lesk, Oxford University Press, New Delhi (2003).

5. Bioinformatics- Sequence, structure and databanks, Higgins D. and W. Taylor (Eds), Oxford
University Press, New Delhi (2000).

6. Introduction to computational Biology, Michael, S. Waterman, Chapman & Hall, (1995).
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PRINCIPLE OF CHEMICAL L T P C
24BIT416 ENGINEERING 3 1 0 4
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

1. Understand the fundamentals of chemical engineering concepts including process industries, units,

dimensions, and basic engineering laws.

2. Apply material balance principles to chemical and bioprocess systems with and without chemical
and biological reactions.

3. Analyze energy balance calculations using the First Law of Thermodynamics for real chemical
engineering processes.

4. Explain fluid flow behaviour and apply fundamental equations to solve flow-related engineering
problems.

5. Describe and analyze mechanical operations such as size reduction, packed bed flow, and
fluidization used in process industries.

UNIT1 ‘ FUNDAMENTALS OF CHEMICAL ENGINEERING ‘ 9hours

Overview of Process Industries, Units and Dimensions, Basic Laws, Unit Conversion, Methods of
Expressing Composition of mixtures and Solutions, Average Molecular Weight of Gas Mixture, Unit
Operations and Unit Processes.

UNIT 1I ‘ MATERIAL BALANCE CALCULATIONS ‘ 9 hours

Guidelines for Material Balance Calculations - Material Balance with and without Chemical Reactions
- Stoichiometry of Microbial growth and Product Formation - Recycling and Bypass Operations.

UNIT III | ENERGY BALANCE CALCULATIONS | 9 hours

Basics Energy Balance Calculations, First Law of Thermodynamics, Sensible and Latent Heat, Heat
Capacities, Mean Molal Heat Capacities, Enthalpy Changes Accompanying Chemical Reactions,
Adiabatic Process, Heat of Solution and Mixing.

UNIT IV | FLOW OF FLUIDS | 9 hours

Nature of Fluids, Classification of Fluids; Concept of Viscosity, Laminar and Turbulent Flow,
Equation of Continuity, Bernoulli’s Equation and its Applications, Friction Factor, Multiphase Flow.

UNIT V MECHANICAL OPERATIONS AND FLOW 9 hours
THROUGH PACKED AND FLUIDIZED BED

Laws of Size Reduction; Differential and Cumulative Size Analysis; Size Reduction Equipment —Jaw
Crusher, Roll Crusher, Ball Mill, Hammer Mill. Packed Bed: Flow Through Porous Media- Erguns
Equation, Fluidization: Principle; Types and Applications.

Course Outcomes

At the end of the course, students will be able to:

CO1: Apply units, dimensions, and composition relationships to solve basic chemical engineering

problems related to process industries.

CO2: Perform material balance calculations for steady-state processes involving recycle, bypass, and

microbial growth reactions.

CO3: Evaluate energy requirements of chemical and bioprocess systems using energy balance

equations and thermodynamic principles.

CO4: Analyze fluid flow problems involving laminar and turbulent flow using continuity, Bernoulli’s

equation, and friction factor concepts.
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COS: Select and explain suitable mechanical operations equipment and analyze flow through packed
and fluidized beds for industrial applications.

Text Books

1. Bhatt, B.I., Vora S.M., “Stoichiometry”, 4th Edition, Tata McGraw-Hill Publication, New
Delhi,2004.

2. McCabe, W.L., Smith, J.C and Harriot, P., “Unit Operations in Chemical Engineering”, 7%
Edition,McGraw — Hilllnc., New Delhi, 2004.

Reference book(s):

1. Salil K. Ghosal, Shyamal K. Sanyal and Siddhartha Datta, “Introduction to Chemical
Engineering”, Tata McGraw — Hill Publication, New Delhi, 2011.

2. Gavhane K.A.,” Introduction to Process Calculation”, Nirali prakashan Publication, New Delhi, 2008.

Gavhane K.A.,”Unit operations-I”, Nirali prakashan Publication, 19th Edition, New Delhi, 2010.

4. Geankoplis C.J., “Transport Processes and Unit Operations”, Prentice Hall India, New Delhi, 2002.

[98)

Mapping with Programme Outcomes
POs PSOs
Cos 1 2 3 4 5 6 7 8 9 10 11 12 1 2
Col1 3 3 3 2 - - - - 3 3 3 3
(6(02] 3 3 3 2 - - - - 2 3 3 3
CO3 3 3 2 2 - - - - 2 2 3 2
CO4 3 3 2 - - - - - 2 3 2 3
CO5 3 3 2 2 - - - - - - 3 3 3
3 - Strong; 2 - Medium; 1 — Some
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24BIT417 PRINCIPLES OF CHEMICAL L T C
ENGINEERING LABORATORY 0 0 1
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

1. To introduce fundamental principles of fluid flow and flow measurement techniques used in

chemical and bioprocess industries.

2. To impart practical understanding of mechanical and thermal unit operations, including

filtration, packed bed flow, and heat exchangers.

3. To develop knowledge of mass transfer operations such as extraction, distillation, and drying
relevant to biotechnology applications.

4. To train students in experimental data collection, analysis, and interpretation for chemical

engineering laboratory systems.

5. To familiarize students with industrial equipment operation and safety practices applicable to
bioprocess and allied industries.

Experiments 45 hours

1

O 00 3 O L B WD

. To measure and analyze liquid flow rates and understand flow measurement techniques.
. To study laminar and turbulent flow regimes in pipes.

. To determine flow rate using differential pressure devices.

. To study frictional losses across packed columns relevant to bioprocessing.

. To determine filter medium resistance and specific cake resistance.

. To analyze size distribution of solid particles.

. To determine overall heat transfer coefficient.

. To study solute transfer between immiscible liquids.

. To separate binary liquid mixtures and analyze composition.

10. To study drying rate curves using a tray dryer.

Course Outcomes

At the end of the course, students would be able to

1.

2.

3.

4.

5.

Apply principles of fluid mechanics to analyze liquid flow behaviour and calculate flow rates
using standard measurement devices.

Evaluate mechanical separation processes such as filtration and particle size analysis for
bioprocess applications.

Analyze heat and mass transfer operations, including heat exchangers, extraction, distillation,
and drying systems.

Perform experimental calculations and interpret results, including Reynolds number,
pressure drop, transfer coefficients, and drying rates.

Demonstrate safe handling and operation of chemical engineering laboratory equipment with
relevance to biotechnology industries.

Text Books and References

1. Principles of chemical engineering laboratory manual prepared by Department of
Biotechnology, SET,DSU
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POs PSOs
i a[s[als 7 0] 11 12 1 2
COl1 3 2 2 1 1 1 3 3
co2 | 3 2 2 1 1 1 > 3
CcO3 3 2 3 1 1 1 5 3
co4 | 3 2 3 1 1 1 2 3 3
CO5 3 2 3 1 1 1 > > :

3 - Strong; 2 - Medium; 1 - Some
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Immunology and L T C
24BIT418 Immunotechnology 3 0 3
— Syllabus
Pre-requisite Version
NIL 1.0

Course Objectives

To learn the basic concepts of immune response towards various antigens in mammalian host system
To impart the knowledge of various cells involved in immunity

To study the mechanism and reactions of immunity towards infectious diseases

To comprehend the interaction of immune cells during transplantation procedures

To emphasize their significance in developing therapeutic modalities for immunological disorders
of human beings

A

Unit I | THE IMMUNE SYSTEM [ 9 hours

An Overview of the Immunology - Classification of the Immune ResponseClonal Selection Theory. Cells
and Tissues of the Immune System - Haematopoiesis: Origin and Differentiation of Lymphocytes and
Phagocytic Cells - Immunogens and Antigens- Haptens

- Adjuvants.

Unit 11 | HUMORAL IMMUNITY* | 9 hours

Development - Maturation - Activation and Differentiation of B-Lymphocytes. Antibody:
Structure - Classes and Subclasses. Antigen and Antibody Interaction. Complement Pathways — Classical
and Alternate Complement Pathway.

Unit 111 | CELLULAR IMMUNITY * | 9 hours

Thymus Derived (T) Lymphocytes: Classification and Stages of Development- T Cell Receptor - Major
Histocompatibility Complex — Structure, Classification; Mechanism of Phagocytosis - The Cell Biology
of Antigen Processing and Presentation.

Unit IV IMMUNITY TO INFECTIONS AND HYPERSENSITIVITY 9 hours
REACTIONS

Injury and Inflammation; Immune Responses to Infections - Immunity to Viruse & Bacteria — Cytokines
— Tolerance - Allergy and Hypersensitivity - Immunization.

Unit V TRANSPLANTATION AND AUTOIMMUNITY 9 hours
Transplantation - Types - Immunological Mechanisms of Graft Rejection - Immunological
Strategies to Prevent Graft Rejection - Role of Immune Suppressive Drugs - Autoimmunity -

Autoimmune Diseases.

Course Outcomes

At the end of this course, students will be able to
1. Interpret the features of cells, tissues, organs of immune system and nature of antigens
2. Analyze the developmental behaviour of B cells and features of antigen and antibody interaction
3. Explore various stages in development of T cells and biology of antigen processing and
presentation.
4. Identify the immune response against infectious diseases and immune deficiency diseases
Justify the mechanism of transplant acceptance, rejection and functions of tumor antigen

9]
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Text Books
1. Abbas, AK., A.H. Lichtman, S. Pillai. Basic Immunology: Functions and Disorders ofthe

Immune System, 6th edition, Elsevier, 2019
2. Janes Kuby., Immunology, WH Freeman and Company, New York, 7" Edition 2013.

Reference book(s):

1.

2.

Robert R. Rich, Thomas A Fleisher, William T. Shearer, Harry Schroeder, Anthony J. Frew,
and Cornelia M. Weyand, (2013). Clinical Immunology, 4th Edition, Elsevier Limited.
Jeneway, C. A Jr. and Travers, P.T., Immunobiology, Blackwell Scientific Publishers,

Oxford, 8th Edition 2014

COs POs PSOs

1 2 3 4 5 6 8 10 11 12 1 2
CO1 3 3 2 2 2 2 2 3 3
CO2 3 3 - 2 2 -- - 2 2 3 3
Cco3 2 3 2 3 - 2 - 3 2
CO4 3 2 3 2 2 2 - 3 - 3 2
COs 2 2 3 3 2 3 2 2 3 2 3 3

3 - Strong; 2 - Medium; 1 - Some
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IMMUNOLOGY AND L T P C
24BIT419 IMMUNOTECHNOLOGY 0 0 ) 1
LABORATORY
Pre-requisite Syllabus
Version
NIL 1.0

Course Objectives

M

Demonstrate knowledge of basic immunology and hematological diagnostic techniques.
Perform qualitative and quantitative antigen—antibody-based assays independently.

Handle blood samples and clinical specimens following biosafety and aseptic practices.
Analyze immunological test results and interpret diagnostic significance.

Apply immunotechnology tools such as ELISA, immunodiffusion and electrophoresis for
research and clinical applications.

Experiments 45 hours

1. Blood Collection and Separation - Serum and Plasma from Whole Blood
Identification of Blood Grouping and Rh Typing

Preparation of Blood Smear and Identification of Blood Cells.
Determination of Haemoglobin.

Total WBC Using Haemocytometer

Total RBC Count Using Haemocytometer

Ouchterlony Double Immune Diffusion (ODID) Test.
Immunoelectrophoresis.

. Enzyme Linked Immunosorbent Assay (ELISA) — Dot Method
10. Enzyme Linked Immunosorbent Assay (ELISA) — Plate Method
11. Immunoprecipitation

12. Western Blotting

O R I I

Course Outcomes

At the end of the course, students would be able to

1.
2.
3.
4.
5.

To introduce students to principles of immune responses and antigen—antibody interactions.
To train students in basic hematology and serological diagnostic methods.

To provide hands-on experience in diffusion, precipitation and electrophoresis techniques.
To familiarize students with ELISA, immunoprecipitation and western blotting methods.
To develop skills in data recording, analysis and interpretation of laboratory results.

Text Books and References

1. Principles of chemical engineering laboratory manual prepared by Department of
Biotechnology, SET, DSU
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COs POs PSOs

1 2 3 4 5 6 7 8 10 [ 11 | 12 1 2
COl 3 3 3 2 1 3 3 3
CO2 3 3 3 2 2 2 3 3
CO3 3 2 3 3 2 2 2 3 2
CO4 3 2 3 3 2 3 3 3
CO5 3 2 3 3 2 3 3 2

3 - Strong; 2 - Medium; 1 - Some
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BIOPROCESS AND L |T| P C
24BIT420 BIOSEPARATION ENGINEERING | 3 1 0 4
Pre-requisite Syllabus
Version

NIL 1.0

Course Objectives

1. To introduce the principles of bioprocess engineering and upstream processing
2. To understand microbial growth kinetics and bioreactor operations.

3. To impart knowledge on downstream processing and bioseparation techniques
4. To familiarize students with design considerations and scale-up of bioprocesses

UNIT I | INTRODUCTION TO BIOPROCESS ENGINEERING | 9 hours

Overview of bioprocess industries, Basic concepts of bioprocess engineering, Biological systems used
in bioprocessing (microbial, plant, animal cells), Raw materials for bioprocesses, Media formulation and
sterilization techniques, Principles of aseptic operations.

Unit 11 MICROBIAL GROWTH KINETICS AND 9 hours
STOICHIOMETRY

Microbial growth phases, Growth kinetics (Monod model, substrate utilization), Yield coefficients and
maintenance energy, Batch, fed-batch, and continuous cultures, Material balances in bioprocess systems,
Oxygen transfer rate (OTR) and mass transfer concepts

Unit ITI | BIOREACTORS AND BIOPROCESS EQUIPMENT | 9 hours

Types of bioreactors (stirred tank, airlift, bubble column), Design and operation of bioreactors, Aeration
and agitation systems, Instrumentation and control in bioprocesses, Scale-up and scale-down criteria,
Bioprocess monitoring and automation

Unit IV | DOWNSTREAM PROCESSING (BIO SEPARATIONS - 1) ‘ 9 hours

Introduction to downstream processing, Cell harvesting methods (filtration, centrifugation), Cell
disruption techniques (mechanical, chemical, enzymatic), Solid—liquid separation principles,
Precipitation and flocculation methods

Unit V BIO SEPARATIONS AND PRODUCT PURIFICATION (BIO 9 hours
SEPARATIONS -1I)

Liquid-liquid extraction, Adsorption and ion-exchange processes, Membrane separation techniques (UF,
MF, NF, RO), Chromatographic techniques (affinity, gel filtration, HPLC), Polishing steps and product
formulation, Case studies in bioprocess and bioseparation industries

Course Outcomes

At the end of the course, students would be able to
1. CO1: Explain the fundamentals of bioprocess engineering, including bioprocess industries,
biological systems, media formulation, sterilization methods, and principles of aseptic operations.
2. CO2: Analyze microbial growth kinetics and stoichiometry by applying models such as the Monod
equation, material balance concepts, and oxygen transfer principles in batch, fed-batch, and
continuous cultures.
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3. CO3: Describe the design, operation, instrumentation, and control of different types of bioreactors
and evaluate scale-up and scale-down criteria for industrial bioprocesses.

4. CO4: Apply downstream processing principles to select appropriate cell harvesting, cell disruption,
and solid-liquid separation techniques for recovery of bioproducts.

5. COS: Evaluate and select suitable bioseparation and purification techniques—including membrane
processes and chromatography—for efficient product purification and formulation in industrial
bioprocesses. Enumerate the advanced branches of bioinformatics

Text Books

1. Bioprocess Engineering: Basic Concepts — Michael L. Shuler & Fikret Kargi (Widely used core
textbook for bioprocess fundamentals), 2ND EDN Paperback — 1 January 2015
2. Principles of Fermentation Technology — P.F. Stanbury, A. Whitaker & S.J. Hall (Excellent
coverage of fermentation and bioreactors), 3rd Edition - September 15, 2016

Reference book(s):

1. Bioseparations Science and Engineering — Roger G. Harrison et al.

2. Downstream Processing of Proteins — Asenjo & Andrews

3. Biochemical Engineering Fundamentals — James E. Bailey & David F. Ollis
4. Bioprocess Engineering Principles — Pauline M. Doran

5. Separation Process Principles — Seader, Henley & Roper (selected chapters)

Mapping with Programme Outcomes

COs POs PSOs
1 2 3 4 5 6 7 8 9 10 1" 12 1 2
Co1 3 3 2 2 - 2 - - - 3 2 3 2
CcO2 2 3 3 3 1 - 2 - - - 3 2 3 2
CO3 3 3 3 3 1 - 3 - - - 3 2 3 2
CO4 3 3 2 2 1 - 2 - - - 3 2 3 2
CO5 3 3 3 3 1 - 2 - - - 3 2 3 2

3- Strong; 2-Medium; 1-Some
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> 4BIT422 BIOPROCESS AND BIO SEPARATIONS | L | T | P C
ENGINEERING LABORATORY 0| 0| 2 1
Pre-requisite Syllabus
Version

NIL 1.0

Course Objectives

1. To provide hands-on training in preparation, sterilization, and aseptic handling of microbial
culture media.

2. To familiarize students with microbial growth kinetics and biomass estimation techniques.

3. To impart practical knowledge on operation and control of laboratory-scale bioreactors.

4. To introduce fundamental downstream processing techniques for cell harvesting and protein
separation.

5. To develop skills in enzyme production, purification, and evaluation of process efficiency.

Experiments 45 hours

1. Preparation and sterilization of culture media using autoclave and membrane filtration methods.

2. Study of microbial growth kinetics by batch cultivation and determination of growth curve (lag,
log, stationary phases).

. Estimation of biomass concentration using optical density and dry cell weight methods.

. Operation of a laboratory-scale bioreactor — study of aeration, agitation, and control parameters
(pH, DO, temperature).

. Study of enzyme production (e.g., amylase/protease) using submerged fermentation.

. Cell harvesting by centrifugation and filtration — comparison of separation efficiency.

. Protein precipitation using ammonium sulphate fractionation.

. Adsorption studies using ion-exchange resins for protein separation.

9. Enzyme purification and activity assay at different stages of downstream processing.

10. Estimation of product yield, recovery, and purification fold at each step.

N W

0 3 N D

Course Outcomes

At the end of the course, students would be able to

CO 1:Perform media preparation and sterilization using autoclave and membrane filtration methods
under aseptic conditions.

CO 2: Analyze microbial growth behaviour and estimate biomass using optical density and dry cell
weight methods.

CO 3: Operate and monitor a laboratory-scale bioreactor by controlling aeration, agitation, pH, DO,
and temperature.

CO 4: Apply downstream processing techniques such as centrifugation, filtration, precipitation, and
adsorption for protein separation.

CO S: Calculate product yield, recovery, and purification fold during enzyme production and
purification processes.
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Text Books

1. Bioprocess And Bio Separations Engineering Laboratory Manual Prepared By Department Of

Biotechnology, SET, DSU

POs PSOs

COs

1 2 3 4 5 6 7 10 1 12 1 2
CO1 3 2 2 2 3 2 2 3 2 2 3 2
CcO2 2 3 2 3 2 2 3 2 2 3 2 3
COo3 3 3 2 2 2 3 2 2 3 3 3 3
CO4 3 2 3 2 3 3 2 2 3 2 3 2
COs 3 3 3 2 2 2 2 3 3 3 3 3

3 - Strong; 2 - Medium; 1 - Some
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24BIT422 | PLANT BIOTECHNOLOGY |— T z
Pre- Syllabus
requisite Version
NIL 1.0

Course Objectives

1. Make students to understand photosynthesis in prokaryotes and eukaryotes and breakdown of glucose
in plants; learning how to apply tissue culture to get transformants and secondary metabolites.

2. Train them to understand the difference between plant breeding and genetic engineering and their
applications.

Unit I ‘ PLANT BIOLOGY AND MAJOR PATHWAYS | 9 hours

Photosynthetic bacteria and Blue-green Algae; autotrophs, heterotrophs. Special features and organization
of plant cells, Biological significance of plant organelles and parts. Photosynthesis: generation of ATP
and synthesis of glucose; Mitochondria and breakdown of glucose into ATP.

Unitll | PLANT TISSUE CULTURE | 9hours

Plasticity and totipotency, Plant cell culture media, Plant growth regulators, Organogenesis Culture types:
Callus, cell-suspension culture, protoplasts, root culture, hairy root culture and production of secondary
metabolites, Plant regeneration by somatic embryogenesis: Direct and Indirect. Case study: Rice
regeneration via somatic embryogenesis; Micropropagation of banana

Unit III ‘ PLANT BREEDING AND PLANT TRANSFORMATION | 9 hours

Simple and complex inheritance, Molecular Markers: PCR based AFLP, SSR and SNP markers, Marker-
Assisted selection, Hybrid seeds production. Agrobacterium biology and T- DNA transfer, Binary vector
system, Agrobacterium-mediated plant transformation, Direct DNA transfer methods in plants - particle
bombardment method.

Unit IV ‘ APPLICATIONS OF PLANT GENETIC ENGINEERING | 9 hours

Herbicide tolerant plants: Different strategies to achieve, strategy to generate glyphosate tolerant plants and their
related problems. Mechanism of transgenic plants for crop improvement-disease resistance insecticidal resistance,
herbicide resistance, FlavrSavr Tomato, Golden rice, Bt. cotton, Case study for Gene silencing: Generation of
Transgenic papaya plants against the Papaya Ring spot virus.

Unit V ‘ MOLECULAR FARMING AND GENOME EDITING | 9 hours

Plant functional genomics-Reverse genetics technique, Forward Genetics-T-DNA tagging, Transposon
tagging, Activation tagging, Entrapment tagging, RNA1, gene targeting by homologous recombination in
plants, Targeted genome engineering Zinc Finger Nucleases, TALENS, Crisp Case system

Course Outcomes

At the end of the course, students would be able to
1. Understanding the architecture of plant cell and its major biochemical pathways insynthesis
and release of ATP molecules
2. Analyze the production of commercially important compounds using plant tissueculture and
understanding the significance of micropropagation
Evaluating the plant breeding and genetic engineering approaches.
4. Analyze the application of plant genetic engineering and advantages of creation of BTcotton
and golden rice
5. Understanding the concept of molecular farming, the plant genome organization and editing the
genome by technology.

(98]
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Text Books
1.

Neal Stewart, Jr - Plant Biotechnology and Genetics: Principles, Techniques, and Applications
- John Wiley & Sons Inc. USA - 2016 (2nd Edition)

2. Slater A., Nigel W., Scott, and Fowler MR - Plant biotechnology: The Genetic Manipulation
of Plants - Oxford University Press, London - 2008 (2nd Edition)

3. Arthur Germano Fett-Neto - Biotechnology of plant secondary metabolism - Humana Press,
Federal University of Rio Grande do Sul Porto Alegre , RS — Brazil — 2016

Reference book(s):

1. Khalid Rehman Hakeem, Parvaiz Ahmad and Munir Ozturk - Crop Improvement: New
Approaches and Modern Techniques — Springer 2013.

2. Buchanan B., Gruissem W., Jones R., “Biochemistry & Molecular Biology of Plants”, Wiley
Blackwell, 2nd Edition, 2015.

3. Robert H. Smith, “Plant tissue culture: Techniques and Experiments”, Academic Press Inc;3rd

edition, 2013

Mapping with Programme Outcomes

COs POs PSOs

1 2 3 4 5 6 7 8 9 10 11 12 1 2
(60) 2 3 - - 3 3 - - - 3 - 3
CcOo2 2 3 - - 3 3 - - - 2 - 3
CO3 2 3 - - 3 3 - - - 2 - 3
CcO4 2 3 - - 3 2 - - - 3 - 3
COs5 2 3 - - 3 2 - - - 2 - 3
3 - Strong; 2 - Medium; 1 - Some
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24BIT423 ANIMAL BIOTECHNOLOGY 3 5 3
Pre-requisite Syllabus
Version
NIL 1.0

Course Objectives

1. To understand animal cell culture techniques and applications.

To study gene transfer methods and viral vectors in animal cells.
To learn embryo micromanipulation and reproductive technologies.
To understand generation and applications of transgenic animals.
To apply animal biotechnology in agriculture and industry.

AN

UNITI | ANIMAL CELL CULTURE | 9 hours

Principle of sterile techniques and cell Propagation — Primary cell culture, Secondary cell culture,
continuous cell lines, suspension Cultures; Chemically defined and serum free media for cell culture;
Preservation and Characterization of animal cells; Scaling up of animal cell culture; 3D Printing;
Application of animal cell culture in vitro testing of drugs; Cell culture as Therapeutic source of protein.

UNITII | GENE TRANSFER METHODS | 9 hours

Gene transfer methods - Chemical and physical methods. Virus mediated methods; Biology and
Construction of viral vectors like SV40, adenovirus, lentivirus, vaccinia virus, herpes virus, and adeno
associated virus, baculovirus — Transfection methods; stable and transient methods, Protein production
by genetically engineered mammalian cell lines,

Unit III MICROMANIPULATION OF EMBRYO’S AND 9 hours
EMBRYO TRANSFER
Micromanipulation technology; Artificial insemination, Superovulation, Embryo transfer, In vitro
Fertilization-Pregnancy diagnosis-  Sexing of embryos, Embryo splitting;
Cryopreservation of embryo - Breeding of farm animals
UNIT IV TRANSGENIC ANIMALS 9 hours

Definition -Generation of transgenic animals- Microinjection- Somatic cell nuclear transfer — Gene
transfer into gametes — Vector mediated gene transfer- Application of transgenic animals in agriculture,
production of pharmaceuticals, recombinant products- donor organs- knock out animals- knock in
animals.

UNIT V APPLICATIONS OF ANIMAL BIOTECHNOLOGY 9 hours

Manipulation of Growth hormone; Somatotropic hormone and Thyroid hormone - Probiotics as growth
promoters; Ideal characteristics of probiotics; Mode of action and uses of probiotics- Manipulation of
lactation - Lactogenesis- galactopoiesis, wool growth and rumen microbial digestive system.

Course Outcomes

At the end of the course, students would be able to

CO1: Understand animal cell culture media and animal cell culture techniques

CO2: Describe expression vectors, gene transfer methods and production of recombinant products
using animal cells

CO3: Apply embryonic methods for basic research to improve animal and human healthcare
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CO4: Apply reproduction methods with particular reference to gamete and embryo manipulation

techniques, production of transgenic animals and cloning

COS5: Design strategies to manipulate for improvement of livestock production

Text Books
1. Davis D - Animal Biotechnology - National Academic Press - 2002 (1% Edition).
2. Singh B, Gautam SK and Chauhan MS - Textbook of Biotechnology - Pearson Education -
2012 (1 Edition).
3. Ramadoss P - Animal Biotechnology: Recent Concepts and Developments - MJb Publishers

2008 (1% Edition).

Reference book(s):

1. Freshney RI - Culture of Animal Cells: A manual of Basic technique - John—Wiley and sons
2010 (6th Edition).

2. Masters JRW - Animal Cell Culture: Practical Approach - Oxford University Press - 2000 (3rd
Edition).

3. Holland A and Johnson A - Animal Biotechnology and Ethics - Springer Verlag - 1998 (1st
Edition).

4. Jenkins N - Animal Cell Biotechnology - Humana Press - 1999 (1st Edition).

5.

Verma A and Singh A - Animal Biotechnology - National Academic Press - 2013 (1st Edition).

Mapping with Programme Outcomes
POs PSOs

s T2 13T a7 5T 6] 7 8] o 0] W] 2] 1] 2
CO1 2 - 3 - - 3 3 - - - 3 - 3
CO2 2 - 3 - - 3 3 - - - 2 - 3
CO3 2 - 3 - - 3 3 - - - 2 - 3
CO4 2 - 3 - - 3 2 - - - 3 - 3
COs 2 - 3 - - 3 2 - - - 2 - 3
3 - Strong; 2 - Medium; 1 - Some
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24BIT424 RIGHTS & REGULATORY 3 0 3
AFFAIRS
.. Syllabus
Pre-requisite Version
NIL 1.0

Course Objectives

1. To introduce the concepts, need, and types of Intellectual Property Rights and their national and
international frameworks.

2. To understand the fundamentals of patenting, including patentability criteria, search, drafting,
filing, and enforcement.

3. To explain the application of IPR in biotechnology and related fields, such as pharmaceuticals,
agriculture, and bioengineering.

4. To familiarize students with patent, copyright, and trademark laws and their protection
mechanisms.

5. To analyze recent trends, case studies, and career opportunities in IPR, including traditional
knowledge and biopiracy issues.

UNIT I | INTRODUCTION TO IPR ‘ 9 hours

Invention and creativity, Intellectual Property (IP) and its need, Types of IP: patents, Trademarks, Trade
secrets, copyright & related rights, industrial design, traditional knowledge,geographical indications,
Plant Breeder rights - importance - Protection of IPR International trademark Law; TRIPS, India’s New
National IP Policy, 2016, Govt. of India step towards promoting IPR — Govt. Schemes in IPR

UNIT I | FUNDAMENTALS OF PATENTING ‘ 9 hours

Basics of Patents; Requisites and criteria for filing IPRs; Patent search and publications; Howto draft
patent applications; National and International procedures, obligations and implications;
Licensing and infringements, unfair competition.

UNIT III | IPR IN BIOTECHNOLOGY | 9 hours

Nutraceuticals, Pharmaceuticals, Bioprocess Engineering; Technology in genetic manipulationsof cells
and organisms; Development of crop varieties, transgenic plants and animals; Bioremediation,
biopesticides, enzymes, vaccines, diagnostic tests, bioinformatics; Bioinstrumentation and Biosensor.

UNIT IV | PATENT LAW , COPYRIGHT LAW, TRADEMARK | 9 hours

Introduction to Patents Concepts, Novelty, Utility Inventiveness/Non-obviousness, Patent Act 1970 —
amendments of 1999, 2000, 2002 and 2005, Patenting of Micro-organism , Pharmaceutical products
and process and patent protection , Copyright and Neighbouring Rights Concept and Principles ,
Copyright in Literary, Dramatic, Copyright in Computer Programme, Author Special Rights, Right of
Broadcasting and performers, Introduction to Trademarks, Procedure of registration of trademark
opposition and its grounds, Infringement of trademark

UNITV | RECENT TRENDS IN IPR | 9 hours

Current regulatory acts and safety norms of modern pharmaceutical industries, Career Opportunities
in IP - IPR in current scenario with case studies, Stories of Pasteur, Chakrabarti and Leder;
Bioprospecting and biopiracy (Neem, Turmeric, Basmati, Novartis patent case etc.,) Constructive
utilization of traditional knowledge systems, PGR, IGF, UPOV
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Course Outcomes

At the end of the course the students should be able to
1. Advanced skills in establishment of Intellectual Property Rights (IPR).

2. Good skills in patent claim writing and analysis, presentations and negotiations regarding IPR.

3. Development of biotechnology in various fields.
4. Identify problems in biotechnology using case studies.
5. Use of biotechnology in business.

Text Books

1. Kshitij Kumar Singh - Biotechnology and Intellectual Property Rights - Springer India -2015
(1% Edition)

2. Nithyananda, K V. (2019). Intellectual Property Rights: Protection and Management. India,
IN: Cengage Learning India Private Limited.

3. V Sreekrishna, 2017. Bioethics and Biosafety in Biotechnology by New Age International
publishers.

Reference book(s):

1. Carlos C - Trade Related aspects of IPR, a Commentary on TRIPS agreement - Oxford
University Press, USA, 2007 (1% Edition).

2. Cornish WR - Intellectual Property- Patent, Copyright Trademarks and Allied rights,Sweet
and Maxwell, USA - 2003 (5" Revised Edition).

3. Subramanian, N., & Sundararaman, M. (2018). Intellectual Property Rights — An Overview.
Retrieved from http://www.bdu.ac.in/cells/ipr/docs/ipr-eng-ebook.pdf.

COs POs PSOs

col | - - - - -

co2 | - - - - -

co3 | - - - - -

co4 | - - - - -

N[ =] =] ==

WIN| W N NN
W W| W| W| Wl
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1
W W] W| W| W =

cos | - - - - -

3 - Strong; 2 - Medium; 1 - Some
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Course Code Core Name P| C
24BIT501 PROTEIN SCIENCE AND ENGINEERING 013
Pre-requisite Syllabus

NIL version 1.0

Course Objectives:

To describe the various structural forms of proteins, functional regulation of proteins and their expression
methodologies and enumerate bioinformatics tools and their industrial applications.

Expected Course Outcomes:
At the end of the course, students would be able to

Cco1 Explain and compare the different level of protein structure and their interdependenceand protein
folding

Cco2 Describe the regulation of gene expression control and function of proteins withexamples of proton
pump and photoreaction center
Cco3 Explain the theoretical knowledge of cloning of a gene on expression vector andpurification of
proteins with various column
CO4 Describe various bioinformatics tools which are involved in phylogenetic analysis,structure and
functional prediction of proteins

CO5 | Describe the protein engineering techniques how to utilize in industrial biotechnology

Unit I | STRUCTURE OF PROTEINS | 9 hours

Introduction to protein structure — Hierarchy in protein structure - peptide bond, alpha, beta and reverse turn
structures - Super secondary structures - alpha-turn-alpha, beta-turn-beta, alpha-beta-alpha and TIM barrel
structures - Tertiary structure — architecture of proteins - motif, domains and complex folds, Quaternary
structure — complexity and subunit interactions.

Unit 11 | ANALYTICAL METHODS | 9 hours

Peptide mapping and sequencing, automated Edman method and mass spec - high throughputprotein
sequencing setup, Overview of methods to determine 3D structures: XRD and NMR.

Unit ITI ‘ STRUCTURE - FUNCTION RELATIONSHIP ‘ 9 hours

DNA binding proteins - helix-turn-helix motif — Homeodomain and POU domain — zinc finger - C2C2 and
C2H2 — amphipathic helix - leucine zippers and helix — loop - helix - Membrane proteins - General

characteristics, trans-membrane segments - Bacteriorhodopsin andphotosynthetic reaction center, Serine
protease and Ribonuclease

Unit IV | COMPUTATIONAL METHODS | 9 hours

Physical approach — total potential energy and configurational space of the system- Comparative approach —
Homology modeling — steps, shortcomings and overall efficiency- Structure prediction, assessments and
verification.

Unit V | ENGINEERING OF PROTEIN | 9 hours

Strategies and approach of protein engineering — De novo design, rationale and directed evolution-
Stabilization of industrial enzymes by protein engineering — design of B-glycoside hydrolases — engineering
specificity and stability in glucoamylase - Engineering proteins for biosensors.
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Total Lecture Hours \ 45 Hours

Text Books

1. Branden, C., Tooze, R., Introduction of Protein structure, Garland, 1% Edition, 1993.

2. Lilia Alberghina., Protein Engineering in Industrial Biotechnology, Harwood Academic publishers,
Netherland, Reprint, 2003.

Reference Books

1. Creighton, T.E., Proteins, WH Freeman, New York, 2nd Edition, 1993
2. Voet, D., and Voet, G., Biochemistry, John Wiley and Sons, Singapore, 6rd Edition, 2013.

Evaluation Scheme

. Technical CATI End Semester Course Total
Assignment . & Model Total
Seminar Exam Internal External
CAT 11
10 5 20 15 50 50 50 100
Mapping with Programme Outcomes
COs POs PSOs
1 2 3 4 5 6 7 8 9 10 1 12 1 2
Col - 2 - - - - - - - - - - 1 2
CO2 - 2 3 1 - - - - 1 2
CO3 2 3 2 2 - - - - - 3
co4 | 2 - - 3 1 - - - - -
CO5 - - - 3 1 2 - - - -
3 - Strong; 2 - Medium; 1 - Some
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Course Code Core Name P| C
24BIT502 STOICHIOMETRY AND CHEMICAL 0| 3
PROCESS CALCULATIONS
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

1: To introduce fundamental concepts of units, dimensions, composition, and stoichiometric principles in
chemical processes.

2: To develop the ability to perform material balance calculations for chemical processes with and without
reactions.

3: To familiarize students with phase behaviour, humidity concepts, and drying process calculations.

4: To enable students to carry out energy balance calculations involving heat effects and thermodynamic data.

5: To provide practical exposure to combustion and industrial process calculations with emphasis on energy
efficiency and conservation.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Apply stoichiometric principles, units, and composition relationships to perform basic process

calculations.

CO2 | Solve material balance problems for single and multiple unit operations with and without chemical
reactions.

CO3 | Analyze systems involving phase behaviour, humidity concepts, and drying operations using mass
balance principles.

CO4 | Perform energy balance calculations involving sensible heat, latent heat, and heat of reaction.

COS | Evaluate combustion and industrial process calculations with emphasis on efficiency and energy
conservation.

Unit I FUNDAMENTALS OF STOICHIOMETRY | 9 hours

Units, dimensions and conversion (SI units)- Basis of calculations, composition relations (mole %, wt %, vol
%)- Stoichiometric principles and composition relationships- Ideal gas law, behaviour of real gases - Vapor
pressure and phase behaviour basics

Unit 11 | MATERIAL BALANCES | 9 hours

Concept of material balance for single and multiple unit operations, Material balance without chemical
reaction, Material balance with chemical reactions (limiting reactants, extent of reaction, yield, conversion),
Material balances involving drying, dissolution/crystallization, Recycle, bypass and purge calculations

Unit I | HUMIDITY & PHASE CONCEPTS | 9 Hours

Humidity, saturation, wet bulb and dry bulb temperatures, Dew point, use of humidity charts, Solubility and
phase equilibria basics (optional depth)

Unit IV | ENERGY BALANCES [ 9 hours

Heat capacities of gases and liquids, Sensible and latent heats, Enthalpy changes (with & without phase
change), Standard heat of reaction, heat of combustion & formation, Application of energy balances with and
without chemical reactions

107



DHg

P~ DHANALAKSHMI SRINIVASAN
¢ UNIVERSITY

Tiruchirappalli, Tamil Nadu - 621 112.

QNEERING
e %

y v‘:.’ I
0 @
-

0

stiog,
T

¢

Unit V

COMBUSTION & INDUSTRIAL APPLICATIONS

‘ 9 hours

Combustion calculations for various fuels, Air requirements and flue gas composition, Energy & material
balances for combustion systems

Total Lecture Hours ’ 45 Hours

Text Books

1. Stoichiometry — B.I. Bhatt & S.M. Vora Covers fundamentals of material & energy balances with
many solved examples.
2. Basic Principles and Calculations in Chemical Engineering — D. M. Himmelblau & J.B. Riggs
Standard text for chemical process calculations & balances.
3. Elementary Principles of Chemical Processes — R. M. Felder & R. W. Rousseau Good conceptual
coverage of material and energy balances.

4.

text used in many syllabi.

Chemical Process Principles (Part-I) — O.A. Hougen, K.M. Watson & R.A. Ragatz Classic reference

Reference Bo

oks

w o=

4. Stoichiometry for Chemical Engineers — Williams & Johnson (older classic)

Stoichiometry and Process Calculations — K.V. Narayanan & B. Lakshmikutty (PHI) , 2015
Process Calculations — V. Venkataramani & N. Anantharaman (PHI), 2nd edition, 2020
Material & Energy Balances — CBS Publishers (various authors)

Evaluation Scheme

. Technical CATI End Semester Course Total
Assignment . & Model Total
Seminar Exam Internal External
CATII
10 5 20 15 50 50 50 100
PO1 PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
COs \ POs
Co1 3 2 1 - 1 - - - - - - 1
CO2 3 3 2 2 1 - 1 - - - - 1
CO3 3 3 2 2 1 - 2 - - - - 1
CO4 3 3 2 2 1 - 2 - - - - 1
COs5 3 3 3 2 1 2 3 - - - 1 1
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Course Code Core Name P|C
24BIT503 BIOSENSORS 0 3
Pre-requisite Syllabus
NIL version 1.0
Course Objectives:
To provide basic concepts in design of biosensor and its applications.
Expected Course Qutcomes:
At the end of the course, students would be able to
CO1 Understand the basic concepts of biosensors
CO2 Compare various types of biosensors
COo3 Apply immobilization techniques
CO4 Analyze multi analytes
COs Describe the protein engineering techniques how to utilize in industrial biotechnology
Unit 1 | INTRODUCTION TO BIOSENSORS | 9 hours

Definitions, types of sensors, target analytes, various recognition, signals, and device types, history of field -
course overview, class survey, definitions, motivation, biological inspiration.

Unit 11 | RECOGNITION / TRANSDUCTION | 9 hours

Enzyme sensors-affinity sensors: antibodies, oligo-nucleotides measuring binding in affinity sensors, SPR,
quartz crystal microbalance, FRET-membrane protein sensors: ion channels, receptor -whole cell sensors —
bacteria, yeast, mammalian cells.

Unit I | IMMOBILIZATION | 9 hours

Immobilization: adsorption, encapsulation - (hydro-gel, sol-gel glass, etc.), covalent attachment, diffusion
issues -optical fiber sensors, planar wave-guides.

Unit IV | DEVICE INTEGRATION | 9 hours

Micro-scale and nanoscale: BioMEMS, nanowires, quantum dots, magnetic beads, PEBBLE sensors
measuring complex samples, multi-analyte detection, continuous measurements, reagent less biosensors,

Unit V | APPLICATIONS OF BIOSENSORS [ 9 hours

Agricultural, food safety, food processing: state of the field, market potential, unique design criteria and needs,
current sensors in use biomedical applications, bio-security, environmental: state of the field, market potential,
unique design criteria and needs, current sensors in use.

Total Lecture Hours ‘ 45 hours

Text Books

1. Bilitewski, U. and Turner, A.P.F. - Biosensors for Environmental Monitoring -Harwood Academic
Publishers, The Netherlands - 2000.

2. Ligler, F.S. and Rowe Taitt, C.A. - Optical Biosensors: Present & Future. Elsevier, TheNetherlands -
2002.

Reference Books
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1. Yang, V.C. and T.T. Ngo., Biosensors

and Their Applications-
Publishers, New York, NY - ISBN: 0-306-46087-4 - 2000.

Kluwer Academic/Plenum

Evaluation Scheme

. Technical C‘ZT I Model End Semester Course Total Total
Assignment Seminar Exam Internal External
CATII
10 5 20 15 50 50 50 100
COs\ | PO1 | PO2 | PO3 | PO4 | POS | POO6 | PO7 | POS | POY | PO10 | PO11 | PO12
POs
CcOo1 |3 2 - - 1 - - - - - - 1
cO2 |3 3 2 1 2 - 1 - - - - 1
CcO3 |3 3 3 2 2 - 1 - - - - 1
CO4 |3 3 3 3 2 - 2 - 1 - - 1
COs5 |3 2 2 1 1 2 3 1 1 - 1 1
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Course Code Core Name L |[T|P|C
24BIT504 MOLECULAR FORENSICS 3 003
Pre-requisite Syllabus
NIL version 1.0
Course Objectives:
1. Introduce the fundamental principles and scope of molecular biology in forensic science.
. Provide knowledge of biological evidence types and proper methods of collection, preservation,
and handling.
3. Explain DNA structure, extraction, quantification, and amplification techniques used in
forensic investigations.
4. Familiarize students with modern molecular techniques such as PCR, STR analysis, and DNA
profiling.
5.

Develop an understanding of interpretation, reporting, and ethical/legal issues related to
forensic DNA analysis.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Explain the principles and applications of molecular forensics in criminal and civil
investigations.

CO2 | Identity, collect, and preserve biological evidence following standard forensic protocols.

CO3 | Describe and apply DNA extraction, quantification, and amplification techniques.

CO4 | Analyze DNA profiles using STRs, mtDNA, and Y-STR markers and interpret forensic
results.

COS5 | Evaluate forensic DNA evidence with respect to statistical interpretation, legal
admissibility, and ethical considerations.

Unit 1 INTRODUCTION & PRINCIPLES OF MOLECULAR 9 hours
FORENSICS

Overview of forensic molecular biology and its role in criminal investigations, History &
development of DNA forensics, Scientific basis of DNA and genetic markers, Ethical, legal, and
quality assurance considerations in forensic molecular work.

Unit II BIOLOGICAL EVIDENCE COLLECTION & HANDLING

9 hours
Crime-scene collection of biological samples (blood, saliva, tissue, etc.), Proper preservation and

chain-of-custody protocols, Contamination prevention and documentation procedures.

Unit 11T DNA EXTRACTION AND QUANTITATION 9 hours

Methods to isolate DNA from forensic samples, Quantification and assessment of DNA
quality/quantity, Preliminary screening tests before analysis.

Unit IV DNA AMPLIFICATION TECHNIQUES 9 hours
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Polymerase Chain Reaction (PCR) basics, STR (Short Tandem Repeat) amplification, Specialized
PCR variants (qQPCR, multiplex PCR) for enhanced analysis.

Unit V DNA ANALYSIS & INTERPRETATION 9 hours

Capillary electrophoresis and fragment analysis, STR profile generation, Interpretation of DNA
profiles (matching, exclusions, statistics), Analysis of specialized DNA types (mitochondrial DNA,
Y-STR, X-chromosome markers).

Total Lecture Hours | 45
hours

Text Books

1. Rudin N & Inman K. “An Introduction to Forensic DNA Analysis”, 2nd Ed. CRC Press. 2002.
2. Brown T.A, Gene Cloning and DNA Analysis, 6th Edition, Blackwell Publishing Ltd 2010.

Reference Books

1. Handbook of DNA Forensic Applications and Interpretation
Explains DNA testing methods, forensic bioinformatics, case studies and legal framing.

Evaluation Scheme

CATI End Course Total
Assignment ];eeﬁ?l:::l & Model | Semester | Interna External Total
CATII Exam 1 xte
10 5 20 15 50 50 50 100

COs\ | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
POs

Cco1 3 2 1 - 1 2 - 2 - - - 1
CcO2 3 3 2 2 1 2 - 2 2 1 - 1
Cco3 3 3 2 3 2 - - 1 - - - 1
CO4 3 3 2 3 2 - - 1 - - - 1
(60 3 3 2 2 1 3 - 3 1 2 1 1
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24BIT505 DOWNSTREAM PROCESSING 03
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To facilitate understanding of the fundamentals of downstream processing and apply them to develop
protocol for recovery of biochemical product.

Expected Course Outcomes:

At the end of the course, students would be able to

col Discuss scope and importance of downstream processing and physicochemical properties of
biotechnological products

Co2 Select and design mechanical separation equipment for recovery of biotechnological
products

CO3 | Identify and suitable bio product isolation process at laboratory and pilot scale

CO4 | Understand chromatographic separation processes and equipment selection

CO5 Describe stability of biotechnology products, formulation and stabilization for enhanced
shelf-life

Unit 1 | DOWNSTREAM PROCESSING | 9 Hours

Introduction to downstream processing, principles, characteristics of bio-molecules and bioprocesses.
Cell disruption for product release — mechanical, enzymatic and chemical methods. Pre-treatment and
stabilization of bio-products, Green chemistry approaches.

Unit I1 ‘ PHYSICAL METHODS OF SEPARATION ‘ 9 Hours

Unit operations for solid-liquid separation: Theory of settling. Filtration — Batch and Continuous;

Filtration equipment. Centrifugation, Industrial centrifuges: Tubular and Disc Bowl Centrifuge, Ultra-
centrifugation.

Unit IIT ‘ SEPARATION AND EXTRACTION TECHNIQUES ‘ 9 Hours

Adsorption, liquid-liquid extraction, aqueous two-phase extraction, Microwave assisted,
Ultrasonication assisted extractions, membrane separation — ultrafiltration and reverse osmosis,
dialysis, precipitation of proteins by different methods.

UnitIV [ PRODUCT PURIFICATION | 9 Hours

Chromatography — principles, instruments and calculations, adsorption, reverse phase, ion- exchange,
size exclusion, hydrophobic interaction, affinity chromatographic techniques.

FINAL PRODUCT FORMULATION & FINISHING

Unit VvV OPERATIONS 9 Hours

Crystallization — Theory of super saturation; factors governing crystal growth, Industrial crystallizers.
Product polishing: drying — theory, time of drying, industrial dryer, spray drying, freeze drying
(lyophilization) in final product formulation. Industrial examples: Purification of bioproducts on a
large scale.

Total Lecture Hours | 45 Hours
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Text Books

1. Belter, P.A., E.L. Cussler and Wei-Houhu “Bioseparations — Downstream Processing for
Biotechnology”, John Wiley, 1988.

2. Ghosh, Raja “Principles of Bioseparations Engineering”. World Scientific, 2006.

3. Roger G. Harrison, Paul W. Todd, Scott R. Rudge, and Demetri P. Petrides “Bioseparations
Science and Engineering “ Oxford University Press, 2006.

Reference Books

4. Michael C Flickinger “Encyclopedia of Industrial Biotechnology: Bioprocess, Bioseparation, and
Cell Technology” John Wiley & Sons, 2010.

5. Michael R Ladisch “Bioseparations Engineering” John Wiley & Sons, 2001.

6. Doble, M., Principles of Downstream techniques in Biological and chemical process, CRC Press,
2016.

Evaluation Scheme

. CATI1 End Course Total
. Technical
Assignment Seminar & Model | Semester Internal | External Total
CATII Exam ¢ ¢
10 5 20 15 50 50 50 100

Mapping with Programme Outcomes
COs POs PSOs

Ccol
co2
CO3
CO4
cos | ;

3- Strong; 2-Medium; 1-Some
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Course Code Core Name L |T|P|C
24BIT506 MASS TRANSFER 3 0 0] 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To impart knowledge on various operations pertaining to mass transfer.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 Solve diffusion and diffusion related problems

CO2 Estimate mass transfer coefficients for gas , liquid contacting systems

COo3 Estimate the number of stages for distillation and absorption column

CO4 Solve problems related to extraction and leaching,

COs Explain about adsorption, crystallisation and drying

Unit I | DIFFUSION | 9 hours

Diffusion, Equation of continuity - Unimolecular diffusion and equimolar counter diffusion applied to
both gases and liquids - Diffusion in solids, Knudsen diffusion, measurement of diffusivity of liquids and
gases - Empirical relations for measurement of diffusivity of gases and liquids.

Unit II | INTERPHASE MASS TRANSFER | 9 hours

Mass transfer coefficients (k type and f-type), overall and local mass transfer coefficients, Lewis Whitman
two phase theory, estimation of mass transfer coefficients, analogy between transport processes - Theories
of mass transfer - Gas liquid contacting devices — Convective mass transfer.

Unit 111 \ VAPOR-LIQUID & GAS-LIQUID OPERATIONS \ 9 hours

Vapour liquid equilibria, T-x-y and P-x-y diagrams, steam distillation, flashing, differential distillation,
design of continuous counter current distillation process - McCabe Thiele method, (binary components
only) - Packed column distillation, HTU, NTU and HETP concepts - Principles of gas absorption, single
and multi-component absorption, absorption with chemical reaction, design principles of absorbers, HTU
& NTU concepts, industrial absorbers.

Unit IV | EXTRACTION OPERATIONS [ 9 hours

Single stage Liquid - liquid extraction process, equipment and design for liquid-liquid extraction, staged
and continuous extraction - Solid-liquid Equilibria -Leaching principles, equipment for solid-liquid
leaching, counter current multi stage leaching, extraction of biological materials.

Unit V | SOLID - FLUID OPERATIONS | 9 hours

Finishing and polishing of biomaterials, Adsorption equilibria - Batch and fixed bed adsorption - Ion
exchange process, Introduction and equipment for crystallisation, crystallisation theory, drying:
Mechanism, drying curves, time of drying, batch and continuous dryers.

Total Lecture Hours ‘ 45 hours

Text Books
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1. Treybal, R.E.- Mass Transfer Operations- McGraw Hill, New Delhi- 3™ Edition-1981
2. Geankoplis, C.J.- Transport Processes and Unit Operations- Prentice Hall of India, NewDelhi-
3 Edition- 2002.

Reference Books

1. Coulson, J.M., Richardson, J.F., Backhurst, J.R., Harker, J.M., Coulson and Richardsons -Chemical
Engineering - Volume II - Butter worth Heinemann, Oxford- 5" Edition- 2002.

Evaluation Scheme

] CATI1 End Course Total
. Technical
Assignment Seminar & Model Semester Int 1 Ext | Total
CATII Exam nterna xterna
10 5 20 15 50 50 50 100
POs PSOs
COs
1 2 3 4 5 6 7 8 9 10 11 12 1 2
COl1 3 3 2 2 2 - - - - - 2 1 3 3
CO2 2 3 3 3 2 - - - - - 2 1 2 3
CO3 3 3 3 3 2 - - - - - 2 1 3 3
CO4 3 3 2 2 2 - - - - - 3 1 3 3
CO5 3 3 3 3 3 - - - - - 2 1 3 2

3 - Strong; 2 - Medium; 1 - Some
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Course Code Core Name L T |P| C
24BIT507 BIOETHICS AND BIOSAFETY 3 0 0| 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To facilitate the student, understand, explain & use the ethical concepts, bio-safety and regulations in
biotechnology.

Expected Course Qutcomes:

At the end of the course, students would be able to

COo1 Comprehend regulatory requirements in drug development and clinical research

CO2 [llustrate the bioethical values and global issues

CO3 | Familiarize with the concept of biosafety

C0O4 Understand the guidelines and concept of GMO

CO5 | Assess risk analysis and various national and international protocols and regulatory policies.

Unit 1 ‘ BIOETHICS AND REGULATORY REQUIREMENTS ‘ 9 hours

Introduction to bioethics- codes of ethics — industrial standards — sample code of conduct. Ethical
issues in genetic engineering, genetic testing and screening, legal, socioeconomic impact and public
acceptance issues ofbiotechnology. Regulatory requirements and specialized areas for drug development
and clinical research; various phases of clinical trials.

Unitll | BIOETHICS AND GLOBAL ISSUES [ 9 hours

Values of bioethics. Ethical, Logical and Social issues (ELSI) — environmental ethics — climatic change
— greenhouse effect — global warming — population density — impact on biosphere, ethical implications
of biotechnological products and techniques. Role in technological development — weapons
development — social and ethical implications of biological weapons. Assessment of safety and risk -
Chernobyl and Bhopal case studies.

Unit 111 | NEED FOR BIOSAFETY | 9 hours

Introduction; historical background; incidence of laboratory accidents and laboratory-acquired infections
(LAI), importance of biosafety and biocontainment in minimizing risk of LAls, biological safety
cabinets; primary containment for biohazards; biosafety levels; biosafety levels of specific
microorganisms; recommended biosafety levels for infectious agents and infected animals.

Unit IV | BIOSAFETY GUIDELINES | 9 hours

Biosafety guidelines: Government of India; Definition of GMOs & LMOs; Roles of Institutional
Biosafety Committee, RCGM, GEAC etc. for GMO applications in food and agriculture; Environmental
release of GMOs; Unintentional trans-boundary movement of GMOs.

Unit V ‘ BIOSAFETY REGULATIONS ‘ 9 hours

Risk Analysis; Risk Assessment; Risk management and communication; Overview of National
Regulations and relevant International Agreements-Recombinant DNA Advisory Committee (RDAC),
The Food Safety and Standards Bill (2005), Regulation for Import of GM Products Under Foreign Trade
Policy (2006-2007), National Environment Policy (2006). Guidelines for IBSC (2011), Guidelines on
Similar Biologics (2016), Regulations & Guidelines for Recombinant DNA Research and
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Biocontainment (2017), Role of CDSCO in biotech products. Cartagena Protocol; Bioterrorism &
conventions on biological weapons.

Total Lecture Hours

45
hours

Text Books

1. Parashar, S., and D. Goel, IPR, Biosafety and Bioethics, Pearson India, 2013.
2. Fleming D.A., and D.L. Hunt, Biological safety Principles & practices, 4/e, ASM Press, 2006.
3. Biological Safety, Principles and Practices, 4th ed. (Fleming & Hunt) ASM Press 2006

Reference Books

1. Biosafety in Microbiological and Biomedical Laboratories, 5th ed. 2009
2. Regulatory Framework for GMOs in India, Ministry of Environment and Forest, Government of
India, New Delhi, 2006.
3. Cartagena Protocol on Biosafety, Ministry of Environment and Forest, Government of India, New
Delhi, 2006.

Evaluation Scheme

. Technical CATI End Semester Course Total
Assignment . & Model Total
Seminar Exam Internal | External
CATII
10 5 20 15 50 50 50 100
COs \

POs PO1 | PO2 | PO3 | PO4 POS PO6 | PO7 POS PO9 | PO10 | PO11 | PO12
CO1 2 2 - - 1 3 1 2 1 1
COo2 2 2 1 - - 3 3 1 2 - 1
(0{0X] 3 2 1 1 1 2 2 - - - 1
CO4 3 2 2 1 1 3 2 - - - 1
COs 3 3 2 2 1 3 3 1 2 1 1
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Course Code Core Name L | T|P|C
24BIT508 AGRICULTURAL BIOTECHNOOGY 3 0 0] 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To understand the concepts of genomic markers, crop improvement and pest management with ethical
values.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 Understand the agricultural genomics and gene discovery

CO2 | Illustrate the metabolic engineering of primary and secondary metabolites

CO3 | Describe pest management and control

CO4 | Understand the pant genome sequencing and databases

COS5 | Illustrate the ethical values and global issues

Unit 1 INTRODUCTION TO AGRICULTURAL
n BIOTECHNOLOGY

9 Hours

History and scope of agricultural biotechnology- maps, markers and comparative genomics, cloning
genes by Map-Based approach — dicot and monocot model- Gene discovery by expression analysis-
gene discovery from orfeome to phenome.

Unit 11 | METABOLISM IN CROPS | 9 Hours

General strategy for plant metabolic engineering- case studies: engineering of primary metabolic
pathways - engineering of primary metabolic pathways - engineering of novelmetabolic pathways.

Unit IT1T | PEST MANAGEMENT BIOTECHNOLOGY ‘ 9 Hours

Pest discovery and development — case studies- development of target specific pesticides- pest
tolerant genetically modified crops- transgenic insects — improvement of biological control
agents.

Unit IV ‘ BIOINFORMATICS IN AGRICULTURE ‘ 9 Hours

Plant genome initiatives- AGI, TIGR, ESSA, LIS- Plant ontology- plant pathogen genome

sequencing- fungal plant pathogen database- agricultural information resources — FAO,AGRIS-
AGORA- AGMARKNET.

Unit V | BIOETHICS AND GLOBAL ISSUES | 9 Hours

Values of bioethics- Ethical, Logical and Social issues (ELSI) - climatic change —greenhouseeffect -
global warming — population density- impact on biosphere.

Total Lecture Hours \ 45 Hours

Text Books

1. Arthur Germano Fett-Neto - Biotechnology of plant secondary metabolism - HumanaPress,
Federal University of Rio Grande do Sul Porto Alegre , RS — Brazil — 2016
2. Altman A. and Rita R Colwell - Agricultural biotechnology. CRC Press; 1997
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Reference Books

1. Rajmohan Joshi, Agricultural Biotechnology, Isha Books, 2006.
2. Khalid Rehman Hakeem, Parvaiz Ahmad and Munir Ozturk, Crop Improvement: New
Approaches and Modern Techniques, Springer 2013.

Evaluation Scheme

. CATI End Course Total
Assignment Technical & Model Semester
8 Seminar Internal | External Total
CATII Exam
10 5 20 15 50 50 50 100
COs POs PSOs
1 2 3 4 5 6 7 8 9 0| 1| 12 1 2
Co1 3 3 3| 3 3 ] - 1 - - 3 3 3 3
CO2 | 5| 3| 3| 3| 3| - | - | | - 3] 3| 3] 3
CO3 3 3 3 3 3 ] ] ! ] ] 3 3 3 3
CoOL 1 s | 3| 3| 3| 3| - | - v | - | 3| 3|33
CO5 2 | 2 3 2 3 - . 1 - - 2 3 3 3

3 - Strong; 2 - Medium; 1 — Some
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Course Code Core Name L|T|P|C
ENTREPRENEURSHIP IN
24BITS09 BIOTECHNOLOGY 3003
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

Enabling students to understand available opportunities for entrepreneurship and innovationand
development of required skills would be the targets.

Expected Course Qutcomes:

At the end of the course, students would be able to

CO1 | Understand the qualities needed for a successful entrepreneur

CO2 | Convert a new idea into a business proposal and be familiar with finance management

CO3 | Realize market demands in current biotechnology industry and future

CO4 | Analyze the possible sources of funding to start a Company

COS5 | Follow the legal procedures, ethics and protect their intellectual property rights

Unit I ‘ QUALITIES OF AN ENTREPRENEUR ‘ 9 hours

Entrepreneur, Creativity & Entrepreneurial personality and Entrepreneurship in Biotechnology,pillars
of bio-entrepreneurship and major start-ups in Biotechnology, Concept and theories of
Entrepreneurship, Entrepreneurial traits and motivation, Nature and importance of Entrepreneurs-Case
study on successful entrepreneurs in India.

Unit I1 \ IDEA INTO A PROJECT AND FINANCE | 9 hours

Project identification, project formulation, project design and writing project report. Investment
process, Break even analysis, profitability analysis and budget planning process. Case studies on
successful entrepreneur ideas of recent times.

Unit II | EMERGING INDUSTRIES |9 hours

New drug development, Development of new agricultural product, Stem cell research, Tissue
engineering, Soil test, Organic Farming, Bio fertilizers, Vermicomposting, Integrated Farming.
Contract Research Organization (CRO) Services, marketing or consultancy services and
Environmental biotechnology; Life cycle of a biotechnology company, Case studies of successful and
unsuccessful businesses.

Unit IV | FUNDING AND SUPPORT | 9 hours

Overview of startup finances and Sources of Investment: Venture Capital funding, Angel investors -
Sources of funds for entrepreneurs and their equity distribution. Government schemes for
commercialization of technology (Biotech Consortium India Limited), Associationof Biotechnology
Led Enterprises — (ABLE)-Case study on Indian funding agencies for entrepreneurship.

Unit V | SETTING UP BIO-BUSINESS | 9 hours

Start-up: Setting of a small-scale industry, location of an enterprise, steps in starting small- scale
industry, Incentive & subsidies for industry, Problems of entrepreneurship, The art of negotiation,
Workable marketing and the strength of distribution-Opportunities and lessons in international
marketing-Case study on the milestones of Biocon.
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Total Lecture Hours \ 45 hours

Text Books

Heinemann Publications USA — 1991.

1. Craig Shimasaki - Biotechnology Entrepreneurship: Starting, Managing, and LeadingBiotech
Companies — Elsevier Academic Press USA —2014.
2. Richard Dana Ono- The Business of Biotechnology: From the Bench of the Street:Butterworth-

3. Milind Antani and Gowree Gokhale - Contract research and manufacturing services(CRAMS)
in India - Woodhead Publishing Series in Biomedicine, India —2012.

Reference Books

Implications - Springer India — 2015.

1. Kshitij Kumar Singh - Biotechnology and Intellectual Property Rights: Legal andSocial

Evaluation Scheme

. CATI End Course Total
Assignment rgeecnli?lizcl?‘l & Model Semester Internal | External Total
CAT Il Exam
10 5 20 15 50 50 50 100
CO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
CO1 |1 2 1 1 2 2 2 1 2 1
Cco2 | 1 2 |3 |1 1 1 2 |2 3 2 2 1
CO3 | 2 2 2 2 1 2 2 1 1 2 2 2 3 2
CO4 |1 1 2 1 1 1 1 2 3 2 2 2
CO5 | 1 2 1 1 2 1 3 1 2 1 2 2 3
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Course Code Core Name L T|P C
24BIT510 FOOD BIOTECHNOLOGY 3 010 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

Acquaint the students with recent advances in biotechnology in relation to foods to produce new
products with desirable characteristics such as disease and drought-resistant plants, leaner meat and
enhanced flavor and nutritional quality of foods.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Understand the main ways in which primary production of food is of importance to food
quality.

CO2 | Express the general features and importance of Biotechnology in Foods and storage.

CO3 | Describe the major reactions that occur during food processing.

CO4 | Identify the beneficial and detrimental roles played by microorganisms in the food

Industry.
COS5 | Explain the importance of food hygiene and wastages in various processes in food industry.
Unit I INTRODUCTION TO FOOD BIOTECHNOLOGY 9 hours

Introduction, History and scope of food Biotechnology, development and prospects of biotechnology
in animal products, ancient and traditional food processing techniques. Importance and significance
of microorganisms in food science. Biochemical and metabolic pathways of biological systems used

in food production. Important case studies in processing of tea and coffee, dairy products with
reference to chocolate.

Unit II METHODS IN FOOD BIOTECHNOLOGY 9 hours

Role of biotechnology in productivity of livestock, Modern biotechnological methods and processes
in animal product development, chemical and physical factors required for growing microbial cultures
in nutritive substrate; Meat species identification, Quality control, Screening products for
contaminants. Storage of raw materials and products using low temperature, freezing of raw and
processed foods.

Unit 111 BIOTECHNOLOGY METHODS IN FOOD PROCESSING 9 hours

Use of biotechnology in the production of food additives, use of biotechnological tools for the
processing and preservation and foods of animal origin, use of biotechnology improved enzymes in
food processing industry, Basic principles of the industrial use of bio-reactions for production of
biomass-upstream and downstream processing application of microorganisms as starter cultures in
meat industry, microbial production of food ingredients; Biosensors and novel tools and their
application in food science.
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UnitlV | FOOD SAFETY AND SECURITY | 9 hours

Consumer concerns about risks and values, biotechnology & food safety, Ethical issues concerning
GM foods; testing for GMOs; current guidelines for the production, release and movement of GMOs;
Future and applications of food biotechnology in India. Utilization of microorganisms in food
industries-Genetic manipulations, Fermented Food Products, mycoproteins. Characteristic features,
dynamics and significance of spoilage of different groups of foods. Food borne illness: Important case
studies in Food borne illness with reference to fermented products.

Unit V QUALITY ASSURANCE 9 hours

Food related hazards — Biological hazards — physical hazards —Food adulteration — definition,
common food adulterants, contamination with toxic metals, pesticides and insecticides; Safety in food
procurement, storage handling and preparation; Relationship of microbes to sanitation, Public health
hazards due to contaminated water and food; Personnel hygiene; sterilization and disinfection of
manufacturing plant; use of sanitizers, detergents, heat, chemicals, Cleaning of equipment and
premises. Waste disposal-solid and liquid waste; rodent and insect control; use of pesticides;

Important case studies with reference to Food waste disposal-solid and liquid in food pathogenic
organism.

Total Lecture Hours | 45 hours

Text Books

1. Potter, Norman. M. Food Science, 5th Ed. Springer US

2. Manay, S.; Shadakshara Swamy, M., (2004). Foods: Facts and Principles, 4 th Ed. New Age
Publishers.

3. B. Srilakshmi., (2002) Food Science, New Age Publishers.

Reference Books

1. Meyer, (2004). Food Chemistry. New Age
2. Ramaswamy H and Marcott M. Food Processing Principles and Applications. CRC Press

3. Lopez, G.F.G. and Canovas, G.V.B., Food Science and Food Biotechnology, CRC Press, Florida,
USA, 2013.

Evaluation Scheme

. CATI1 End Course Total
] Technical
Assignment Seminar & Model | Semester Int 1| Ext 1l Total
i CATII Exam nterna xterna ota
10 5 20 15 50 50 50 100
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COs POs PSOs
1 3| a| 5| 6| 7 10| 11| 12| 1| 2
COLT 5 3| 2 1 30 3| 3
Co2| 3 3| 2 1 2 | 3 3
Co3 | 3| 3 1 2| 3| 2
Co4| 3| 2 1 2 | 3 3
CO5| 2 | 3 1 3 3 2

3 - Strong; 2 - Medium; 1 - Some
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Course Code Core Name P | C
BIO-INDUSTRIAL ENTREPRENEURSHIP
24BITS11 AND STARTUPS 0 3
Syllabus
NIL version 1.0

Course Objectives:

Acquiring entrepreneurial spirit and resourcefulness, learning the concept and process of
entrepreneurship, process and skills of creation and management of entrepreneurial venture.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Know the basic requirement for being an entrepreneur, role of entrepreneurship and
businesses

CO2 Understand the ideas and create Business Plan

CO3 | Learn the process and skills of creation and management of entrepreneurial venture.

CO4 | Familiarize with financial planning and control

COS | Know how to safeguard their ideas via patenting

Unit1 INTRODUCTION TO ENTREPRENEURSHIP AND START — UPS | 9 hours

Definitions, traits of an entrepreneur, Entrepreneurship and intrapreneurship, motivation. types of
business structures, similarities/differences between entrepreneurs and managers, Entrepreneurs in a
Market Economy.

Unit I1 | BUSINESS IDEAS AND THEIR IMPLEMENTATION ‘ 9 hours

Discovering ideas and visualizing the business. Activity map. Choosing location and set up for
business, marketing the business, developing a business plan.

Unit III | IDEA TO START-UP [ 9 hours

Market Analysis — Identifying the target market, Competition evaluation and Strategy Development,
Marketing and accounting, Risk analysis.

Unit IV | FINANCIAL MANAGEMENT \ 9 hours

Company’s organization structure, recruitment and management of talent. Financial organization and
management. finance, protecting and ensuring the business, record keeping and accounting, financing
methods available for start-ups in India. Communication of ideas to potential investors — investor pitch.

Unit vV PROTECTION OF IDEAS ‘ 9 hours

Types of Intellectual property (IP): Patents, Trademarks, Copyright & Related Rights, Industrial
Design, Traditional Knowledge, Geographical Indications, Protection of GMOs. Patenting-types,
Licensing, agreement, infringement. Exit strategies for entrepreneurs, bankruptcy, and succession and
harvesting strategy. Case studies.

Total Lecture Hours | 45
hours

Text Books
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The Startup Owner’s Manual: The Step- by-Step Guide for Building a Great Company. Steve
Blank andBob Dorf. K & S Ranch ISBN-978-0984999392.

The Lean Startup: How Today’s Entrepreneurs Use ContinuousInnovation to Create Radically
Successful Businesses. Eric Ries. Penguin UK ISBN-978-0670921607.

Business Idea The Early Stages of Entrepreneurship. Soren Hougaard. Publisher: Springer, Year:
2004

Reference Books

1.

2.

3.

Demand: Creating What People LoveBefore They Know They Want It. Adrian J. Slywotzky
withKarl Weber. Headline BookPublishing. ISBN-978-0755388974.

The Innovator’s Dilemma: The Revolutionary Book That Will Change the Way You Do Business.
Clayton M.Christensen. Harvard business. ISBN: 978-142219602.

Entrepreneurship Ideas in Action-South-Western, 2000.

Evaluation Scheme

] CATI1 End Course Total
. Technical
Assignment Seminar & Model | Semester Internal | External Total
CATII Exam
10 5 20 15 50 50 50 100
COs POs PSOs
1 2 3 4 5 6 7 8 9 10 1 12 1 2
COl1 1 2 1 2 2 2 2 1 2 1
CcOo2 1 2 3 1 1 1 1 2 2 3 2 2 1
CO3 1 2 3 2 1 1 1 2 2 3 2 2 2
CcO4 1 1 2 1 1 1 1 2 3 2 2 2
CO5 1 2 1 1 2 1 3 1 2 1 2 2 3

3 - Strong; 2 - Medium; 1 - Some
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Course Code Core Name P | C
24BIT512 DRUG DESIGN AND DEVELOPMENT 0| 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

The students will learn about various stages of drug development process and the role ofcomputational
methods in developing new drugs.

Expected Course Qutcomes:

At the end of the course, students would be able to

CO1 | Describe the stages in drug discovery and development

CO2 | Depict the sources of drugs, screening of natural compounds and compound databases.

CO3 | Explain about various drug targets and strategies for rational drug design.

CO4 | Explain the use of computation in structure-based and Ligand-based drug design.

CO5 | Describe the use of combinatorial chemistry to construct compound libraries andscreening
them using various computational tools.

Unit 1 INTRODUCTION TO DRUG DISCOVERY AND 9 hours
! DEVELOPMENT

Drug Discovery and Development stages, Sources of Drugs- Natural sources, Organicsynthesis,
Prokaryotic and Eukaryotic Cells as bio-factories, Pharmacology- Basics ofPharmacokinetics and
Pharmacodynamics.

Unit I1 | APPROACHES TO NEW DRUG DISCOVERY [ 9 hours

Rational basis of Drug Design, New approaches for lead identification - Using Disease Modelsas
Screens for New Drug leads, Developing bioassays for drug screening, High ThroughputScreening,
Lead optimization approaches - Conformation restriction, Pharmacophore,Metabolic stabilization,
ADME-Tox profiling.

ENZYMES AND RECEPTORS AS TARGETS OF DRUG

Unit III DESIGN 9 hours

Enzyme catalytic principles- Lock and Key and Induced fit theory, Types of enzyme inhibition,
Rational design of enzyme inhibitors, affinity labels, Suicide inhibitors, transition statemimicry,
[llustrative examples - ACE, renin and HIV protease inhibitors, Receptor theory,Molecular
Biology of receptors, Receptor Binding Assays, Lead Compound Discovery ofReceptor agonists
and antagonists, Illustrative examples- Adenosine receptor agonists andantagonists

Unit IV ’ COMPUTER AIDED DRUG DESIGN | 9 hours

Virtual Screening, CADD approaches, Structure based drug design: Molecular Docking —Force
field Calculation, Energy minimization, Scoring methods in docking, Ligand based drugdesign:
QSAR and Pharmacophore modeling, Molecular Dynamics

Unit V ‘ CURRENT STATUS AND FUTURE PROSPECTS | 9 Hours

Combinatorial chemistry, Combinatorial synthesis and compound libraries, peptidomimetics,
Peptide libraries- Peptide libraries through phage display; synthetic vaccine design, Biomarkersand
Disease models.

Total Lecture Hours | 45 hours

Text Books
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1. Larsen, P.K, Liljefors, T and Madsen U — Text Book of Drug Design and Discovery —Taylor
and Francis — 2016 (5 Edition).

Reference Books

2. Perun, T. J. and Propst, C. L — Computer Aided Drug Design — Marcel Dekker
Inc.,1989 (1% Edition).
3. Scolnick, E.M — Advances in Protein Chemistry, Vol 56, Drug Discovery and Design —
Academic Press, London — 2001.
4. Walsh, G — Biopharmaceuticals-Biochemistry and Biotechnology — Wiley — 2003 (2"
Edition).

Evaluation Scheme

Technical CATI1 End Course Total
Assignment Seminar & Model | Semester Internal Extern Total
CAT 11 Exam al
10 5 20 15 50 50 50 100

COs POs PSOs
1 2 3 4 5 6 7 8 9 10 1 12 1 2
Co1 3 2 1 1 1 1 1 2 2 3 2
co2 3 2 1 2 1 1 1 2 2 3 2
CO3 3 3 2 2 1 1 1 2 2 3 3
CcO4 2 3 2 2 3 1 1 2 2 2 3
CO5 2 2 2 2 2 1 1 1 2 2 2 3

3 - Strong; 2 - Medium; | - Some
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Course Code Core Name P| C
24BIT513 GENOMICS AND PROTEOMICS 0 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

The students will understand and learn about structure and function of genomes, different protein
characterization and profiling techniques.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Understand the existence of genome of various organisms

C0O2 Learn about the different mapping and sequencing techniques

COo3 Correlate protein structures with their functions

CO4 | Learn the methods for characterization of proteins

COS5 | Apply various techniques for protein analysis

Unit 1: ‘ INTRODUCTION TO GENOMIC | 9 hours

Introduction to genome, transcriptome, and proteome; Overview of genomes of bacteria, archae, and
eukaryote; Genomes of organelles.

Unit 2: | GENOME MAPPING AND SEQUENCING | 9 hours

Genetic and physical mapping, Linkage analysis, RFLP, SNP, SSLP, Restriction mapping, STS

mapping, FISH, Top-down and bottom-up sequencing strategies, Whole genome sequencing, Gap
closure, Pooling strategies.

Unit 3: | FUNCTIONAL GENOMICS | 9 hours

Genome annotation, ORF and functional prediction, Gene finding, Subtractive DNA library screening,
Differential display and Representational difference analysis, SAGE, TOGA, Introduction to DNA
microarray.

Unit 4: | TECHNIQUES IN PROTEOMICS [ 9hours

In-vitro and in vivo-labeling of proteins, One and two-dimensional gel electrophoresis, Detection of

proteins on SDS gels, Protein cleavage, Edman protein microsequencing, Mass spectrometry- principles
of MALDI-TOF, Peptide mass fingerprinting.

Unit S: PROTEIN PROFILING | 9 hours

Large-scale protein profiling using proteomics, post-translational modifications, Phosphoprotein and
glycoprotein analyses; Analysis of protein-protein interactions, Protein microarrays.

Total Lecture Hours | 45 hours

Text Books

1. Suhai, Sandor “Genomics and Proteomics: Functional and Computational Aspects”.Springer,
2000

2. Pennington, S.R. and M.J. Dunn “Proteomics: From Protein Sequence to Function”.
VivaBooksPvt. Ltd., 2002.
O’Connor, C.D. and B.D.Hames. “Proteomics”. Scion Publishing, 2008.

4. Primrose, S.B. and Twyman. “Principles of Genome Analysis and Genomics”.7" Edition, Blakwell
Publishing, 2006

(98]
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Reference Books

1. Cantor, Charles R. and Cassandra L. Smith. “Genomics: The Science and TechnologyBehind

the Human Genome Project”. John Wiley & Sons, 1999.
2. Liebler, R.C. “Introduction to Proteomics”. Humana Press, 2002.

3. Hunt, Stephen P. and Frederick J. Livesey. “Functional Genomics”. Oxford UniversityPress,

2000.

4. Conard, Edward. “Genomics”. Apple Academics, 2010.

Evaluation Scheme

Technical CATI1 End Course Total
Assignment Seminar & Model | Semester Internal Exter Total
CATII Exam nal
10 5 20 15 50 50 50 100

COs POs PSOs

1 2 3 4 5 6 7 8 9 10 1 12 1 2
CoO1 3 2 1 1 1 1 2 2 3 2
CcO2 3 3 1 2 2 1 1 2 2 3 3
Cco3 3 2 2 2 1 1 1 2 2 3 3
CO4 2 2 1 3 2 1 1 2 2 2 3
(6(0 ] 2 2 2 3 3 1 1 2 2 2 3
3 - Strong; 2 - Medium; 1 - Some
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Course Code Core Name L P|C
24BIT514 SIGNAL TRANSDUCTION 3 0 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To describe messengers in various signals, structure and mechanism of receptors, how to

communicate signaling through phosphorylation and how they are interacting plant microbe
interactions

Expected Course Qutcomes:

At the end of the course, students would be able to

CO1 | List the key signaling in biology and how to regulate cells and cell cycles

CcO2 Demonstrate structure, function and modulation of different receptors and its cross talk
within the cell communication

CO3 | Explain and illustrate how cells are communicating neighbor cells through protein signaling

Discuss molecular mechanism of signals in microbes and plants through regulation of
CO4 - P
defense and elicitors and root nodule in rhizobium

CO5 Explain importance and various classifications of signal proteins and its functionalalteration
of cells

Unit 1: | SIGNALS IN BIOLOGY | 9 hours

Introduction - basic elements of cell signaling systems - sensors, autocrine, paracrine and endocrine
signaling molecules, first messengers, secondary signaling molecules, G-protein, coupled signal
transduction pathway involving cAMP, cGMP, IP3, DAG and Ca®* as second messengers, calcium
signaling, regulation of the cell cycle by protein kinases pathway, programmed cell death pathway.

Unit 2: STRUCTURE AND FUNCTION OF SIGNALING 9 hours
PATHWAY

Ligand and receptor’s structure, types and functions, adapter molecules, signaling cascade,
transcription factors and its regulation, gene activation- signal switches Wnt signaling, Notch
signalling and Hedghock signaling- MAP Kinase Pathways, TGF-a growth factor receptor, insulin
receptor, GPCR regulate cyclic nucleotide gated ion channels, - cross-talk among different signaling,
pathways, the role of NO as an intercellular messenger

Unit 3: | CELLS IN THEIR SOCIAL CONTEXT | 9 hours

Cell junctions: occluding, adherent, gap junctions connexins proteins — cell — cell adhesions,
cadherins, integrins, and selectins, adhesion receptors — extracellular matrix proteins and its types,

matrix influenced cell shape and cell migration — plant cell wall and its contact, adhesivemolecules
in plant

Unit 4: | SIGNALING IN MICROORGANISMS AND PLANTS | 9 hours

Phenyl propanoid metabolic pathway overview- phytohormones and its types - auxin, cytokinins,
vegetative development, abscisic acid, giberlic acid regulated growth repressor, strigolactones,
gibberellins & brassinosteroids, ethylene, jasmonates & salicylates, super oxide anion, - pathogenesis
related proteins, elucitors and its mechanism - signaling in transport and the control of plant growth
and development, the roll of signaling in formation of root nodulein rhizobium.
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Unit S: | SIGNAL TRANSMISSION VIA PROTEINS | 9 hours

General classification of proteins, membrane and cytoplasmic proteins- mechanism of
phosphorylation, phosphorylation of activation and inactivation, acetylation, palmitoylation,
sumolation, mrystioylation, src homolog function as tyrosin kinase, structure and function of SH2
domain, ERK pathway, Jak-STAT pathway, MAPK pathway, case study gene mutation leads to
development of diseases like cancer etc.

Total Lecture Hours | 45 Hours

Text Books

1. B. D. Gomperts, Peter E. R. Tatham, [jsbrand M. Kramer, Signal transduction, Academic Press,
2nd Edition, 2009.

2. Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, Keith Roberts, and Peter Walter.,
Molecular Biology of the Cell, Garland Science;. New York, 6th Edition, 2014.

Reference Books

1. Cantor, Charles R. and Cassandra L. Smith. “Genomics: The Science and Technology
Behind the Human Genome Project”. John Wiley & Sons, 1999.

2. Liebler, R.C. “Introduction to Proteomics”. Humana Press, 2002.

3. Hunt, Stephen P. and Frederick J. Livesey. “Functional Genomics”. Oxford UniversityPress,
2000.

4. Conard, Edward. “Genomics”. Apple Academics, 2010.

Evaluation Scheme

. CATI End Course Total
Assignment Techfncal & Model | Semester
Seminar CAT II Exam Internal | External Total
10 5 20 15 50 50 50 100
POs PSOs
COs 2137 a 75 6 7 8 o f0 ] 2 1 2
CO1 3 2 1 1 1 1 2 2 3 2
CcO2 3 3 2 2 1 1 1 2 2 3 3
CcO3 2 2 2 2 1 1 2 2 2 2 3
CO4 3 2 1 2 2 2 1 1 2 2 3 3
CO5 3 2 2 2 1 1 1 2 2 3 3

3 - Strong; 2 - Medium; 1 - Some

133



SHMI

: "% DHANALAKSHMI SRINIVASAN
<) & UNIVERSITY

Wivgress Tiruchirappalli, Tamil Nadu - 621 112.

&

%J"a.

Course Code Core Name L | T|P|C
24BIT515 STRUCTURAL BIOLOGY 3 /003
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To describe structural forms of proteins; protein expression technologies; process of crystallization and
crystal engineering; purification and crystallization of membrane proteins and understand interaction
analysis

Expected Course Qutcomes:

At the end of the course, students would be able to

CO1 | Describe the various structural forms of proteins

CO2 | Understand the protein expression technologies

CO3 | Enumerate the process of crystallization and crystal engineering

CO04 | Describe the purification and crystallization of membrane proteins

CO5 | Understand the basics of interaction analysis

Unit I ‘ INTRODUCTION TO PROTEIN STRUCTURE ‘ 9 hours

Structure of proteins: Primary, Secondary, Tertiary and Quaternary structure of proteins; Super-
secondary structure of proteins; Domains, motifs, and folds in protein structure -Structural domain,
Structural and sequence motif, Protein folding; Protein structuredetermination; Protein structure
classification.

Unit 11 | EXPRESSION OF PROTEINS | 9 hours

Expression in bacteria (Escherichia coli), insect (Sf9 and Sf21), mammalian Cells (HEK293and
CHO), Yeast (Saccharomyces cerevisiae); prominent expression systems: MultiBac System;
Purification using His-Tag technology; Cell-free protein production.

Unit 111 PROTEIN CRYSTALLIZATION AND CRYSTAL 9 hours
! ENGINEERING u

Selection of cryoprotectants and multistep soaking system; Protein modification forcrystallization;
Characteristics of macromolecules in the crystalline state; Hydrogen and watermolecules in crystalline
proteins; X-ray diffraction and Bragg equation; Metal ions andproteins interactions; Protein and lipid
interactions.

Unit IV PURIFICATION AND CRYSTALLIZATION OF 9 hour
: MEMBRANE PROTEINS ours

Membrane protein purification and crystallization- Chromatographic Techniques and Basic
Operations in Membrane Protein Purification- Production and purification of recombinantmembrane
proteins - SDS Electrophoresis Techniques - Blue-Native Electrophoresis-Preparative Isoelectric
Focussing-Introduction to PDB Data.

Unit V | INTERACTION ANALYSIS | 9 hours

Analytical ultracentrifugation; Mass spectrometry; Nuclear Magnetic Resonance (NMR) and Cryo-
Electron microscopy, advantages and disadvantages of all the processes

Total Lecture Hours ‘ 45 hours
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Text Books

1. T. Senda, M. Katsumi - Advanced Methods in Structural Biology- Springer protocolshandbooks-
2016 (1% Edition)- ISBN 9784431560289.

Reference Books

1. L.J. Banaszak - Foundations of structural biology- Academic Press- 2000 (1% Edition) -ISBN
978-0-12-077700-6.

2. L. Anders, L. Liljas, J. Piskur, G. Lindblom, P. Nissen, M. Kjeldgaard - Textbook of
structural biology- Singapore: World Scientific - 2009 (1 Edition)- ISBN 978-981-277-207-7

Evaluation Scheme

Technical CATI End Course Total
Assignment Seminar & Model | Semester Int 1| Ext 1 Total
CAT I Exam nterna xterna
10 5 20 15 50 50 50 100
CO-PO Mapping Table
COs/ PO1 PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
POs 2 3 4 5 6 7 8 9 10 | 11 12 1 2
CO1 3 2 1 1 1 1 2 2
CO2 3 3 2 1 2 1 3 3
CO3 3 3 2 2 2 1 1 3 2
CO4 3 3 2 2 2 1 1 3 3
CO5 3 3 2 2 2 1 2 3 3
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Course Code Core Name L |T|P|C
24BIT516 SYSTEMS BIOLOGY 3 /7003
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To describe overview, structural, biochemical, molecular, proteomics analysis of network constructions
and their applications

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 List the overview and fundamentals of systems biology

CO2 Demonstrate the structural modeling and biochemical analysis of network interactions

COo3 Explain the systems biological applications of developmental biology

CO4 | Discuss the construction of network through gene expression

CO5 Explain importance and various techniques involved to construction of network

Unit I SYSTEMS BIOLOGY - FUNDAMENTALS 9 Hours

Overview of Gene Control —Working of Genetic Switches — Introductory Systems Biology: The
biochemical paradigm, genetic paradigm and the systems paradigm. Basic notion for computational
model, network, data interactions,- network motifs, genetic network evolution, and cellular decision-
making.

Unit 11 STRUCTURAL MODELLING AND ANALYSIS OF 0 Hours
NETWORK u

Overview of common modeling approaches for biochemical network- structural analysis of biochemical
network — flux cone — elementary flux model and extreme pathway- kinetic models of biochemical
network- data resources for modeling of cellular reaction systems-

Unit IIT BUILDING SYSTEMS BIOLOGICAL NETWORK 9 Hours

Building an Organism starting from a single cell -Quorum Sensing — Programmed Population Control by
Cell-Cell Communication and Regulated Killing- Gene ontology database, String database, IntAct data
analysis, cytoscape, BioGRID, inBio discover, Visualization of protein- protein interactome.

UnitlV | GENE EXPRESSION NETWORKS | 9 Hours

Gene regulation at a single cell level- Transcription Networks -basic concepts -coherent Feed Forward
Loop (FFL) and delay gate -The incoherent FFL -Temporal order, Signaling networksand neuron circuits
-Aspects of multi-stability in gene networks.

Unit V | EXPERIMENTAL TECHNIQUES ‘ 9 Hours

Cloning vectors and DNA libraries — 1D and 2D gel electrophoresis — protein separation techniques -
Hybridization and blotting techniques — Yeast two hybrid screenings — DNA protein chips — Mass
spectrometry — RNA interference

Total Lecture Hours ‘ 45 Hours

Text Books

136



DHy,

M

=
n

3

*
‘ lv:ns\‘*

UNIVERSITY

Tiruchirappalli, Tamil Nadu - 621 112.

,‘% DHANALAKSHMI SRINIVASAN

schogy ,

QSR
&

' vw"”w
* o =

[¢

1.

E. Klipp, Lebermeister, W. C. Wierling A. Kowald, Systems Biology, Willey-Vch, 2"

Edition, 2016.

London 1%t Edition, 2016.

2. Pablo A. Iglesias, Brian P. Ingalls. Control Theory and Systems Biology, MIT Press,UK,

Evaluation Scheme

. CATI End Course Total
Assignment "l;eeclill:ll:::l & Model Semester Internal | External Total
CATII Exam
10 5 20 15 50 50 50 100

CO-PO Mapping Table

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
CO1 3 2 1 1 1 1 2 2
CcO2 3 3 2 2 2 1 1 3 3
Cco3 3 3 2 2 3 1 2 3 3
CoO4 3 3 2 2 2 1 2 3 3
CO5 3 3 2 2 2 1 2 3 3
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Course Code Core Name L T |P| C
24BIT517 INFECTIOUS DISEASES 3 00| 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

At the end of the course student will be understand the major infectious diseases in human.

Expected Course Qutcomes:

At the end of the course, students would be able to

CO1 Explain the mode of transmission of infectious diseases

C0O2 Discuss various types of bacterial causing diseases

CO3 | Explain the mechanism of viral pathogenesis

CO4 Describe the epidemiology and clinical manifestation of parasitic diseases

CO5 Discuss current methods used for detection of infectious diseases.

Unit I | TRANSMISSION OF INFECTIOUS DISEASES [ 9 Hours

Pathogen entry into the human body: portals of entry and portals of exit, modes of transmission(contact,
vehicles, vectors) adhesion, colonization & invasion - spread of disease in populationspathogenic actions
of bacteria (tissue destruction, toxins, immunopathogenesis) -mechanismsfor escaping host defenses-
Epidemiology of infectious diseases.

Unit 11 | BACTERIAL CAUSING DISEASES | 9 Hours

Gram-Positive cocci —Staphylococcus aureus (cutaneous infections, food poisoning, endocarditis, toxic
shock syndrome - Streptococcus pyogenes (pharyngitis, impetigo, erysipelas, rheumatic fever, etc.),
Streptococcus pneumonia. Gram-Positive bacilli- Bacillus anthracis (anthrax), Listeria monocytogenes
(neonatal diseases, etc.), Corynebacterium diphtheriae (diphtheria), Clostridium perfringens (gas
gangrene, food poisoning, etc.), Clostridium tetani (tetanus), Clostridium botulinum (botulism),
Clostridium difficile (gastroenteritis), Erysipelothrix rhusiopathiae (erysipeloid). Gram-Negative
Bacilli- Salmonella (gastroenteritis, enteric fevers, etc.), Shigella (shigellosis), Campylobacter
(gastroenteritis), Helicobacter (gastritis, gastric & duodenal ulcers).

Unit 111 | MECHANISMS OF VIRAL PATHOGENESIS: | 9 Hours

Acquisition & infection of target tissue, cytopathogenesis (lytic & nonlytic infections, oncogenic
viruses), human host defenses against viral infection, immunopathology, epidemiology of viral diseases,
(age, immune status & other host factors), control of viral spread

Unit IV | FUNGAL AND PARASITIC DISEASES | 9 Hours

Fungal diseases: Trichophyton- Nocardia- Candida- Histoplasma., Opportunistic fungal pathogen-
Aspergillus - human parasitic diseases - Malaria- Filariasis- Leishmaniasis- identification- Immune
reactions— pathology of infections- vectors of transmission.

Unit V | DIAGNOSIS OF INFECTIOUS DISEASES | 9 Hours

Specimen collection and processing -Test performance — Laboratory-Developed Tests in Molecular
Diagnostics- Verification of Molecular Assays -Standards and Standardization of Molecular
Diagnostics - New therapeutic strategies for emerging infectious diseases- Clinicalmanifestations,
treatment, prevention and control.
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Total Lecture Hours \ 45 Hours

Text Books

1. Kenrad E. Nelson & Carolyn Masters Williams. Infectious Disease Epidemiology: Theory
and Practice. Second Edition, Jones and Bartlett Publishers, 2008 (2nd Edition).

2. Medical Microbiology, A Guide to Microbial Infections: Pathogenesis, Immunity,
Laboratory Diagnosis, and Control, Greenwood, Slack, and Peutherer (Eds.), Churchill
Livingstone; ISBN: 0443- 07077-6, 2002 (16th Ed).

Evaluation Scheme

Technical CATI1 End Course Total
Assignment . & Model Semester Total
Seminar CAT II Exam Internal | External
10 5 20 15 50 50 50 100
COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Co1 3 2 ] ] ] ] 2 2
Co2 3 3 2 1 1 ] 3 2
Co3 3 3 2 2 1 2 3 3
CO4 3 3 2 2 ] 2 3 3
CO5 3 3 2 2 2 1 1 2 3 3
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Course Code Core Name P| C
24BIT518 BIOFILMS & MICROBIOME 0 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To describe concepts in biofilm and its development, significance of microflora in human body and their
evolution to solve microbe-associated medical, industrial and environmental problems

Expected Course Qutcomes:

At the end of the course, students would be able to

Co1 Explain how microbes communicate, mechanism of antimicrobial resistance/tolerance, and
significance of biofilms

CO2 Describe development of biofilm in model organisms

CO3 Describe the human microbiome and its importance indisease biology of humans.

CO4 Apply different tools and techniques to study microbial biofilms and the microbiome

CO5 Understand the applications of biofilms in different setup

Unit 1 | CONCEPTS IN BIOFILMS | 9 Hours

Microbial Biofilms: Evolutionary theory, Microbial interactions, Microbial growth in structured and
unstructured habitats. Physiology and behavior between free-living bacteria and biofilm bacteria in
environmental and medical settings. Biofilm Physiology, Viability and Antibiotic Resistance. Biofilm
characteristics, Types of biofilms, Drivers of biofilm formation. Evolutionary processes within biofilms,
such as cooperation and cheating, and their implications for microbial multicellularity

Unit I1 | BIOFILM DEVELOPMENT ‘ 9 Hours

Biofilm development (attachment, differentiation and dispersal), biofilm extracellular matrix, its
composition and importance for bacterial survival - Exopolymeric substances (EPS); Conceptual models
of a biofilm. Typical architecture of a biofilm, Heterogeneity in a biofilm, Luria-Delbruck fluctuation test,
antimicrobial resistance/tolerance/persistence of biofilm. Communication in bacteria. Overview of biofilm
development in different species. Evolutionary/population processes in biofilms.

Unit I1T | CONCEPTS IN MICROBIOME ’ 9 Hours

Human microbiome: Introduction, The great plate-count anomaly, Bacterial taxonomy, oral, skin,
intestinal, and urogenital microflora, Enterotypes, evolution of microbiome during development,
Dysbiosis, Gnotobiotic animals, Functions of microbiota, Colonization resistance, The holobiont theory,
Fecal microbiota transplantation. Probiotics. Opportunistic infections, emerging topics in human
microbiome

TOOLS AND TECHNIQUES FOR BIOFILM AND

Unit IV MICROBIOME STUDIES

9 Hours

Microbial ecology techniques. Methods for studying microbial biofilms in natural environment and
disease. Tools: Microtitre plate assays, flow cells, laboratory biofilmreactors, in vivo models, Confocal
Microscopy, Electron microscopy, AFM, image analyses, computational modeling tools. Molecular tools:
16S rRNA gene sequencing, Nucleic acid hybridization, metagenomics and next generation sequencing,
16S rRNA gene databases.
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Unit V | APPLICATIONS AND CASE STUDIES | 9 Hours

Significance of Biofilms and Microbiome study in medicine, industry, ecology, evolution, and
environment. Quorum quenching. Quorum sensing and public good production, C-di-GMP signaling.
Environmental biofilms. Clinical biofilms. Biofilms in industry and engineering - biofilms in drinking
water. Strategies for control of biofilms in industry, environment and public health benefits. Case studies.

Total Lecture Hours | 45 Hours

Text Books

1. Lappin-Scott, H.M. and J. W. Costerton, Microbial Biofilms, Cambridge University Press, 1995.
2. Romeo, T, Bacterial Biofilms, Springer, 2008

3. The Human Microbiota: How Microbial Communities Affect Health and Disease. 2013. David N.
Fredricks. Wiley Blackwell

Reference(s):
1. Grice E.A., Segre J.A. 2011. The skin microbiome. Nat Rev Microbiol 9, 244-253.

2. Hooper L.V., Littman D.R., Macpherson A.J. 2012 Interactions Between the Microbiota andthe
Immune System. Science 336(1268-1273).

3. Littman D.R., Pamer E.G. 2011. Role of the commensal microbiota in normal andpathogenic host
immune responses. Cell Host & Microbe 10, 311-323.

4. M.Waters C., Bassler B.L. 2005. Quorum sensing: cell-to-cell communication in bacteria. Annu Rev
Cell Dev Biol 21, 319-346.

5. Stewart P.S., Franklin M.J. 2008. Physiological heterogeneity in biofilms. Nat Rev Microbiol6(3),
199-210.

Evaluation Scheme

Technical CATI End Course Total
Assignment . & Model | Semester Total
Seminar CAT II Exam Internal | External
10 5 20 15 50 50 50 100

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
CO1 3 2 1 1 1 1 1 2 2
CO2 3 3 2 1 1 1 1 3 2
Cco3 3 3 2 2 2 1 2 3 3
CcO4 3 3 2 2 3 1 2 3 3
CO5 3 3 2 2 2 1 3 1 2 3 3
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Course Code Core Name L|T|P|C
24BIT519 RADIATION BIOLOGY 3 0 0| 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To inculcate basic knowledge on the effects of radiations and their various biological applications.
The students would gain an extensive skill in radiation oncology and radio- therapy for medical
applications.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Describe the concept involving in radiation biology

CO2 Differentiate the molecular and cellular effects of radiation

CO3 | Understand the mechanisms of radiation protection

CO4 Explain the basic concepts in radiation oncology

CO5 Know the application of radiotherapy

Unit I ‘ INTRODUCTION TO RADIATION BIOLOGY | 9 Hours

Physics and chemistry of radiation interactions with matter — source and Types of ionizing radiation -
Particulate radiations - Linear Energy Transfer and Relative Biologic Effectiveness- Radiation dose and
units - Principles of radiation dosimetry - Direct and indirect effects.

Unit II ‘ MOLECULAR AND CELLULAR RADIOBIOLOGY | 9 Hours

Radiation lesions in DNA - DNA Strand Breaks and Chromosomal Aberrations - Cell SurvivalCurves —
Radio-sensitivity and Cell Age in the Mitotic Cycle - Consequences of unrepaired DNA damage:
chromosome damage - Repair of Radiation Damage and the Dose Rate Effect - Relative biological
effectiveness (RBE) - Cellular repair exemplified in survival curves -Cellular hyper-radiosensitivity
(HRS) and induced repair (IRR) - Other molecular targets: bystander (epigenetic) effects — Molecular
techniques.

Unit 111 RADIOBIOLOGICAL BASIS OF RADIATION A
! PROTECTION ours

Radiation accidents and environmental radiation exposure with suitable case studies - Long term
radiation risks from low radiation doses - Diagnosis and medical management of radiationsyndromes -
Radiation carcinogenesis - Heritable radiation effects - Effects on the developing embryo - system for
radiation protection

Unit IV | RADIATION ONCOLOGY | 9 Hours

In vitro and in vivo assays for cell survival - Repair of radiation damage - Tumor biology and host/tumor
interactions - Radiobiology of normal tissue damage - Time-dose-fractionation - Predictive assays in
different populations applications

Unit V | RADIOTHERAPY | 9 Hours

Doses and Risks in Diagnostic Radiology with suitable case studies, Interventional Radiology and
Cardiology and Nuclear Medicine - Clinical Response of Normal Tissues - Tumor Model System - Cell,
Tissue, and Tumor Kinetics - Time, dose, and fractionation in Radiotherapy- Combined radiation and
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drug treatments - Clinical radiobiology of common cancers with applications - Second cancers in
radiotherapy patients with suitable case studies.

Total Lecture Hours \ 45 Hours

Text Books

1. Radiation biology: A handbook for teachers and students, Training course series no. 42,
International Atomic Energy Agency (IAEA), Vienna, 2010.

2. Eric J. Hall and Amato J. Giaccia., Radiobiology for the Radiologist, Lippincott, Williams and
Wilkins, 6™ Edition, 2006.
Reference(s):

1. A.H.W. Nias, An Introduction to Radiobiology, Second Edition, John Wiley and Sons,1998.

Evaluation Scheme

Technical CATI End Course Total
Assignment Seminar & Model | Semester Internal | External Total
CATII Exam
10 5 20 15 50 50 50 100
COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Cco1 3 2 1 1 1 1 1 2 2
CO2 3 3 2 2 1 1 2 3 2
COo3 3 3 2 2 2 3 1 2 3 3
CO4 3 3 3 2 2 1 1 2 3 3
CO5 3 3 3 2 2 2 1 2 3 3
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Course Code Core Name L | T|P|C
24BITS521 CELL CULTURE TECHNOLOGIES 3 00| 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To understand the basics and applications of animal cell culture

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Fundamental understanding of animal cell culture

CO2 | Understand the functions and use of equipment’s in animal cell culture

CO3 | Understand the difference between primary and secondary cell culture

CO4 | Describe the isolation of specialized cells, propagation, and analysis

COS5 | Understand the cell culture assays and its applications

Unit I INTRODUCTION & BIOLOGY OF CULTURED CELLS 9 Hours

History of Cell and Tissue Culture, Different types of culture; Ethical Issues; Established Cell
Lines, the culture environment — Cell adhesion, Cell proliferation, differentiation, cellsignaling,
senescence; Transformation and Immortalization

Unit II EQUIPMENTS, ASEPTIC TECHNIQUES AND MEDIA 9 Hours
DEVELOPMENT
Equipment of cell culture laboratory; Culture vessels — substrate, Treated surfaces,

Contamination — Sources, Types and monitoring; Elements of aseptic environment — work
surface, personal hygiene, reagents and media, cultures, sterile handling; Development ofmedia —
Physiochemical parameters, Balanced Salt solutions, Complete media, Serum;Conditioned
medium; Serum free media

Unit IIT ‘ PRIMARY AND SECONDARY CELL CULTURE 9 Hours

Primary cell culture and its methods, Secondary Cell culture; Subculturing - Adherent cellsand
Non — Adherent cells, Cell separation; Characterization of cell lines; Maintenance of cellculture;
Cryopreservation; Quantization; Freezing and thawing cells

Unit IV ‘ SPECIALIZED CELL CULTURE TECHNIQUES | 9 Hours

Culture of specialized cells — Epithelial cells, Mesenchymal cells, Neuroectodermal cells,
Hematopoietic cells, Stem Cells; Culture of tumor cells; Organotypic cultures

Unit V ’ CELL CULTURE ASSAYS AND APPLICATIONS | 9 Hours

Cytotoxicity; Cell viability; Assays on cell proliferation - MTT assay, XTT Assay,Sulforhodamine
B Assay; Applications of cytotoxicity assays; Scale up of Cell culture;Applications of cell lines
- Cancer research, Gene therapy, Immunological studies, VaccineProduction, Drug selection and
improvement.
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Total Lecture Hours | 45 Hours

Text Books

1. Freshney, R. Ian. Culture of animal cells: a manual of basic technique and specialized

applications. John Wiley & Sons, 2015.

Reference(s):

1. Jenkins, Nigel, ed. Animal cell biotechnology: methods and protocols. Vol. 8. Clifton,NJ:
Humana Press, 1999.

2. Helgason, Cheryl D., and Cindy L. Miller. Basic cell culture protocols. Totowa, NJ:
Humana Press, 2005.

3. Mather, Jennie P., and Penelope E. Roberts. Introduction to cell and tissue culture:
theory and technique. Springer Science & Business Media, 1998.

4.  Butler, Michael. Animal cell culture and technology. Taylor & Francis, 2004.

5. Verma, Anju. Animal tissue culture: Principles and applications. Animal Biotechnology.

Academic Press, 2014. 211-231.

Evaluation Scheme

) CATI1 End Course Total
] Technical
Assignment Seminar & Model | Semester Internal | External Total
CAT II Exam | o8 erna
10 5 20 15 50 50 50 100

CO-PO Mapping Table

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Cco1 3 2 1 1 1 - - - - - - 1 2 2
Cco2 3 3 2 1 2 - - - - - - 1 3 3
Cco3 3 3 2 2 2 - 1 - - - - 1 3 2
co4 3 3 2 2 2 - 1 - - - - 1 3 3
CO5 3 3 2 2 2 - 1 - - - - 2 3 3
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Course Code Core Name P| C
24BIT521 STEM CELL TECHNOLOGY 0|3
Pre-requisite Syllabus
NIL version 1.0
Course Objectives:
To impart self-learning of basics of stem cell technology
Expected Course Outcomes:
At the end of the course, students would be able to
CO1 Describe the types of stem cells and their properties
CO2 Classify different types of stem cells
CO3 [lustrate embryonic and adult stem cells
CO4 Understand gene therapy and applications of stem cells
CO5 Study the ethical controversies and legal issues upon commercialization
Unit I | INTRODUCTION | 9 Hours

Stem Cells - Properties- Stem Cell Plasticity, Regulators of Pluripotency and Differentiation ofStem Cell,
Differences Between Adult and Embryonic Stem Cells.

Unit 11 ‘ CLASSIFICATION OF STEM CELLS | 9 Hours

Hematopoietic stem cells-Embryonic Stem Cells, Germ Line Stem Cells and Neural Stem Cells-Adult cardiac
stem cells -Epithelial stem cells - bone marrow stromal stem cells -Neuralstem cells —stem cell cancer
induction.

Unit III | EMBRYONIC AND ADULT STEM CELLS | 9 Hours

Culturing of embryos-isolation of human embryonic stem cells — blastocyst — inner cell mass —properties of
ES cells. Somatic stem cells - adult stem cell differentiation — trans differentiation-plasticity — different types
of adult stem cells. iPS technology.

Unit IV ‘ TREATMENT AND ENGINEERING OF STEM CELLS | 9 Hours

Gene therapy — genetically engineered stem cells — stem cells and Animal cloning — transgenic animals and
stem cells — Therapeutic applications HLA typing- Alzheimer’s disease —tissue engineering application —
production of complete organ - kidney — eyes - heart — brain, iPS for treatment. Case study on cardiac repair
using iPS.

Unit V ‘ STEM CELL RESEARCH AND ISSUES | 9 Hours

Establishment of human stem cell bank- Commercialization of human stem cells -Recent ethical controversies
about embryonic stem cell research and legal issues. Legal issues withstem cell applications. Case study
on successful treatment of disease by using stem cells.

Total Lecture Hours \ 45 Hours

Text Books
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Stem cells Handbook—Editor: Stewart Sell-Humana Press—Oct.2003
Stem cell and future of regenerative medicine-By committee on the Biological andBiomedical
applications of Stem cell Research—National Academic press—2002
3. Stem Cell Biology—Editors: Daniel R.Marshak, Richard L. gardner and David GottliebCold Spring
Harbor Laboratory Press—Cold Spring Harbor NY USA-2001
Reference(s):
1. Robert F. Almeder—Stem cell research-Humana press—2004.
2. Jennifer Viegas—Stem cell research—The Rosen publishing group—2003
3. Adult stem cells—Editor:Kursad Turksen—Humana Press—Jan 2004
4. Human Embryonic stem cells—Editors: Arlene Chiu, Mahendra S.Rao, Huamna Press—2003

N —

Evaluation Scheme

. Technical CATI End Semester Course Total
Assignment . & Model Total
Seminar Exam Internal External
CATII
10 5 20 15 50 50 50 100

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Cco1 3 2 1 1 1 - - - - - - 1 2 2
CO2 3 3 2 1 2 - - - - - - 1 3 3
Cco3 3 3 2 2 2 - 1 - - - - 1 3 2
co4 3 3 3 2 2 - 1 - - - - 2 3 3
CO5 3 3 2 2 2 - 1 - - - - 2 3 3
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Course Code Core Name L [T|IP|C
24BIT522 HEALTHCARE BIOTECHNOLOGY 3 00 K]
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To develop knowledge on fundamental aspect of human health care to investigate challenging problems
in current human diseases and various biotechnological applications in healthcare industry.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 Differentiate simple proteins and valuable therapeutic proteins

CO2 Explain the production of various recombinant growth hormones

CO3 Describe production and applications of monoclonal antibodies and vaccines

CO4 Understand the mechanism involving in gene therapy

CO5 Discuss the use of antisense oligonucleotides in neurological disorders

Unit I ‘ SIMPLE PROTEINS AND THERAPEUTIC AGENTS | 9 hours

Proteins as therapeutic agents — Choice of expression systems in therapeutic protein production-
Applications, delivery and targeting of therapeutic proteins — Regulatory and safety aspects oftherapeutic
protein production

HORMONES, RECOMBINANT BLOOD PRODUCTS &

Unit I ENZYMES AS THERAPEUTIC AGENTS

9 hours

Insulin, Glucagon, Recombinant human growth hormones - gonadotrophins - haemostasis —
Anticoagulants - Thrombolytic agents - Enzymes of therapeutic value - asparaginase — DNAse-
glucocerebrosidase — galactosidase - urate oxidase — laronidase - Superoxide dismutase -Debriding
agents - Digestive aids

Unit 11 | MONOCLONAL ANTIBODIES & VACCINES [ 9 hours

Introduction to monoclonal antibodies — hybridoma - production and purification ofmonoclonal
antibodies - Clinical uses of monoclonal antibodies with case studies —productionof recombinant
monoclonal antibodies; humanized monoclonal antibodies - inactivated andattenuated vaccines;
bacterial polysaccharides, proteins and toxins as vaccines — Recombinant vaccines- Multivalent vaccine
development — Development of different Covid 19 vaccines withproven case studies with special
reference to Indian population

Unit IV ‘ CYTOKINES & GENE THERAPY | 9 hours

Interferons- Engineering human interferons -Tumour necrosis factor — interleukins -Haemopoietic growth
factors - Gene therapy, delivery systems for gene therapy - Gene therapy in the clinic with case studies

Unit V ‘ PEPTIDES & ANTISENSE OLIGONUCLEOTIDES | 9 Hours

The nervous system- - Neurological diseases - The use of peptides in the treatment of neurological disease
with case studies - Immune responses to peptides - Antisense - Mechanisms of action of antisense
molecules - Animal models and oligonucleotides- Clinical trials- towards the next generation of antisense
drugs
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Total Lecture Hours | 45 Hours

Text Books

1. Walsh, G., Pharmaceutical Biotechnology: Concepts and Applications, John Wiley &Sons,
England, 2007.

2. Ratledge, C., Kristiansen, B., Basic Biotechnology, Cambridge University Press, USA,2"
Edition, 2001.
3. Gavin, B., Biotechnology in Healthcare: An Introduction to Biopharmaceuticals,Pharmaceutical
Press, London, 1998.
Reference(s):
1. Daan J. A., Crommelin, D., Sindelar, B.M., (Eds) Pharmaceutical Biotechnology:Fundamentals
and Applications,Springer, 4" Edition, 2013.
David, E., Technology and Future of health care, Preparing for the Next 30 years, John Wiley,
Singapore, 2™ Edition, 2000.

Evaluation Scheme

. Technical CATI End Semester Course Total
Assignment . & Model Total
Seminar CAT I Exam Internal | External
10 5 20 15 50 50 50 100

CO-PO Mapping Table

COs/POs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
CcoO1 3 2 1 1 1 - - - - - - 1 2 2
CO2 3 3 2 1 2 - - - - - - 1 3 3
Cco3 3 3 3 2 2 - 1 - - - - 1 3 3
co4 3 3 3 2 2 - 1 - - - - 2 3 3
CO5 3 3 2 2 2 - 1 - - - - 2 3 3
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Course Code Core Name P|C
24BIT523 BIOMATERIALS AND BIOIMAGING 0| 3
Pre-requisite Syllabu
S 1.0
NIL version

Course Objectives:

To understand the fundamental concepts of various materials and imaging techniques used in
biological systems

Expected Course Qutcomes:

At the end of the course, students would be able to

CO1 | Describe the fundamental concepts of functional materials in biological system.

CO2 | Explain the characterization studies of material used for biological system.

CO3 | Summarize the Basic concept of micro and macro imaging techniques.

CO4 | Describe the process and implications of molecular imaging.

COS5 | Discuss the various types of bio imaging techniques involved in disease diagnosis.

Unit I | FUNCTIONAL MATERIALS IN BIOLOGY ‘ 9 Hours

Introduction to Biomaterials- Bio mineralization- Molecular Self-Assembly-Nanomaterials,
Synthetic and naturally derived biomaterials - Organic and inorganic polymers- Proteins-
Polysaccharides- Composite biomaterials- Nanobiomaterials- Clinical applications,Decellularization
- Hydrogels -Tissue engineering - Regenerative medicine - Biodegradablematerials.

Unit I1 | MATERIALS CHARACTERIZATION | 9 Hours

Fourier transform Infrared spectroscopy (FTIR) — Ultraviolet and visible spectroscopy (UV- Vis) —
Thermo gravimetric Analysis (TGA) — Differential Thermal Analysis (DTA) — Differential Scanning
Calorimetry (DSC).

Unit 11 [ BASIC CONCEPTS IN BIO IMAGING | 9 Hours

Fundamentals of macro and micro imaging, Basics of fluorescence and their labeling procedureto
acquire biological signals, fluorophores, chromophores, Molecular probes, contrast agents in
molecular imaging.

Unit IV | CYTOKINES & GENE THERAPY ‘ 9 Hours

Introduction to Molecular Imaging- Bio structures of Interest in Molecular Imaging (MI): Cells&
Tissues - Information molecules & other bio-molecules of interest in MI. Implication of molecular
imaging in radiology — medicine - surgery and biomaterial research - Processes Involved in MI:
Optical properties of cell, tissues & molecules.

Unit V | IMAGING TECHNIQUES | 9 Hours

Basics and techniques of X-ray, CT, PET, MRI, Ultrasound Imaging, digital X-ray, fMRI and
Thermography

Total Lecture Hours \ 45 Hours

Text Books
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1. N. Malsch- Biomedical nanotechnology- CRC press- 1999.
2. Biomedical Instrumentation — 2009 (Second Edition)
Reference(s):

1. Buddy D. Ratner, Allan S. Hoffman, Frederick J. Schoen, Jack E. Lemons- Biomaterials

Science: An Introduction to Materials in Medicine - Academic Press- 2004

2. J.B. Park and J.D. Bronzino - Biomaterials: Principles and Applications- CRC Press- 2002.
3. John G. Webster. - Medical Instrumentation Application and Design — 2009 (Fourth Edition)
Nester, Anderson, Roberts, Pearsall, Nester - Microbiology: A Human Perspective-

McGraw-Hill — 2001 (3" Edition)

Evaluation Scheme

. Technical CATI1 End Course Total
Assignment Seminar & Model | Semester Internal | External Total
CAT Il Exam
10 5 20 15 50 50 50 100

CO-PO Mapping Table

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
(o0} 3 2 1 1 1 - - - - - 1 2 2
CO02 3 3 2 2 2 - - - - - - 1 3 3
COo3 3 3 2 2 2 - 1 - - - - 1 3 3
co4 3 3 3 2 2 - 1 - - - - 2 3 3
CO5 3 3 3 2 2 - 1 - - - - 2 3 3
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Course Code Core Name L | T|P|C
CLINICAL TRIALS AND
24BIT524 MANAGEMENT 3 0 0] 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To develop skills in important aspects of developing new drugs, biologics and devices.
This course helps to understand good clinical practice and regulation in clinical trials.
To understandabout protocol, feasibility, documentation and activity studies.

Expected Course QOutcomes:

At the end of the course, students would be able to

CoO1 INlustrate the concept of new drug and medical device development process

CO2 Interpret the principles and regulations on good clinical practice and able to outline theroles and
responsibilities of different authorities in clinical research.

COo3 Summarize the various components of a protocol and to explain various documentationsystems in

clinical research.

CO4 Analyze various levels of clinical trial data management.

CO5 Outline on various international clinical trials and its impact on society.

Unit I DEVELOPING NEW DRUGS, BIOLOGICS AND DEVICES 9 Hours

History of Clinical Trials — Nuremberg Trials, Thalidomide Incident, Sulfanilamide tragedy,Tuskeegee
syphilis study - Nuremberg code — Declaration of Helsinki - Belmont Report - TheDrug Development
Process - Pre-Clinical Studies - Clinical Trial Phases - Application toMarket New Drugs and Biologics
- FDA Review Groups - Developing New Devices -Pharmacovigilance - MedWatch

Unit I1 GOOD CLINICAL PRACTICE AND THE REGULATIONS 9 Hours

ICH GCP Guidelines - Local Laws — Roles and Responsibilities: Principal Investigator,Sponsor, Monitor,
Pharmacist, Study Nurse, Volunteers - Informed Consent and the Regulations - Institutional Review Boards -
Monitoring, Audits, and Inspections

Unit 111 PROTOCOL, FEASIBILITY AND ACTIVITY STUDIES, AND 9 Hours
DOCUMENTATION u

Common Components of a Protocol - Study Organization - Objectives/Endpoints - StudyDesign - Study
Population and treatment plan - Statistical Aspects - Monitoring - Reviewing aSpecific Protocol - Study Start-
up Phase - Study Maintenance Phase - Study Completion andClose-Out Phase - Maintaining Site Study
File- Management of Study Drugs, Biologics, andDevices - HIPAA, the Privacy Rule, and Clinical Trial
Data

Unit IV MANAGING CLINICAL TRIAL DATA 9 Hours

Guidelines and Regulations Regarding Clinical Trial Data - Study Site ResponsibilitiesRegarding Clinical
Trial Data - Source Document Verification of Clinical Trial Data —Electronic Data Capture and Virtual trials
- Documents at Study Start-Up - Documents Whilethe Study is in Progress - Documents at Study Close-out
- Trial Endpoints - EndpointAdjudication

Unit V GLOBAL HEALTH AND INTERNATIONAL TRIALS 9 Hours
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International Clinical Trials - Ethnic and Racial Differences - Ethical Issues and CulturalSensitivities -

ALCOA-C Checklist — Schedule Y — CTRI — CRO vs SMO - Indian trialRegulations — Adverse Event
Reporting

Total Lecture Hours | 45 Hours

Text Books

1. Liu, M.B. and Davis, K., Clinical trials manual from the Duke Clinical Researchlnstitute: lessons from
a horse named Jim., John Wiley & Sons, Ltd., 2" Edition, 2010.

2. Wang, Duolao, and Ameet Bakhai. Clinical trials: a practical guide to design, analysis,and reporting.
Remedica, 2006.

Reference(s):

1. Gallin, J.I. and Ognibene, F.P. Principles and Practice of Clinical Research, AcademicPress.3™
Edition, 2012.

2. Friedman, Lawrence M., et al. Fundamentals of clinical trials. springer, 2015.

3. Brody, Tom. Clinical trials: study design, endpoints and biomarkers, drug safety, andFDA and ICH
guidelines. Academic press, 2016.

Dan Sfera and Chris Sauber. The Comprehensive Guide to Clinical Research: A Practical Handbook for
Gaining Insight into The Clinical Research Industry, 2019.

Evaluation Scheme

CATI1 End Course Total
Assignment | Technical Seminar & Model Semester Internal | External Total
CATII Exam ¥
10 5 20 15 50 50 50 100
CO-PO Mapping Table
COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
(o0} 3 2 1 1 1 - 1 2 - - 1 2 2
CO2 3 3 2 1 2 - 1 2 - - 1 3 3
COo3 3 3 2 2 2 - 1 2 - - 1 3 3
co4 3 3 2 2 2 - 1 2 - - 2 3 3
CO5 3 3 2 2 2 - 1 2 - - 2 3 3
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Course Code Core Name L |[T|P|C
MOLECULAR DIAGNOSTICS AND
24BITS25 THERAPEUTICS 3003
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To gain knowledge on development of diagnostic techniques and therapeutics for various diseases and
disorders

Expected Course Qutcomes:

At the end of the course, students would be able to

CO1 | Explain the molecular techniques for the analysis of Genetic and Neurological disorders.

CO2 | Discuss the role of proteins in diagnostic techniques.

CO3 | Recognize the importance of antibodies-based diagnosis

CO4 | Apply genetic engineering tools in disease diagnosis.

COS | Discuss current methods used for production of recombinant proteins and vaccines.

Unit I | MOLECULAR DIAGNOSIS OF DISORDERS | 9 Hours

Biochemical disorders; immune, genetic and Neurological disorders - molecular techniques forthe
analysis of these disorders -assays for the diagnosis of inherited diseases- Bioinformatictools for
molecular diagnosis.

Unit 11 ‘ PROTEINS IN DIAGNOSTIC TECHNIQUES | 9 Hours

Isolation of proteins and other molecules associated with disease - Process and their profilingfor
diagnosis. Analysis of diseases associated proteins: 2D analysis; mass spectrometry; proteinmicro
array; ethics in molecular diagnosis

Unit III | ANTIBODY BASED DIAGNOSIS | 9 Hours

Monoclonal antibodies as diagnostic reagents - production of monoclonal antibodies with potential
for diagnosis- diagnosis of bacterial, viral and parasitic diseases by using ELISA and Western blot.

Unit IV | THERAPEUTIC AGENTS | 9 Hours

Recombinant growth hormones- Applications, delivery and targeting of therapeutic proteins -
engineering human interferons and growth hormones —Gene therapy —Liposome mediated targeted
drug delivery- Antisense therapy.

Unit V | VACCINES | 9 Hours

Bacterial polysaccharides, proteins and toxins as vaccines - subunit, attenuated and vector vaccines -
Multivalent vaccine development against different diseases - Commercial and regulatory aspects of
vaccine production and its distribution.

Total Lecture Hours | 45
Hours

Text Books
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1. Molecular Diagnostics: Fundamentals, Methods, and Clinical Applications
Lela Buckingham & Maribeth L. Flaws
— One of the most popular core textbooks; very student-friendly.

2. Molecular Diagnostics in Clinical Practice
W. Edward Highsmith Jr.
— Strong focus on clinical relevance and diagnostic workflows.

3. Molecular Diagnostics: Techniques and Applications for the Clinical Laboratory
William B. Coleman & Gregory J. Tsongalis
— Excellent balance of theory and lab techniques.

Evaluation Scheme

- Technical CATI End Course Total
Assignment Seminar & Model Semester Internal | External Total
CATII Exam

10 5 20 15 50 50 50 100
COs
\ PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
POs
Co1| 3 3 2 2 2 1 - 1 - - 2 3 2 2
co2| 3 3 2 3 2 1 - 1 - - 2 3 3 2
Co3| 3 2 2 3 2 1 - 2 - - 2 3 3 2
Co4 | 3 3 3 3 3 1 - 1 1 - 2 3 3 3
COS| 3 | 3 | 3 | 22| 2] -|2/]"1 2 3 3 3 3
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Course Code Core Name P| C
24BIT526 BIOENERGY 0|3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:
To make students aware of the concepts, resources and extraction of Bioenergy.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Analyze the fundamental concepts in bioenergy production.

CO2 | Demonstrate the broad concept of second and third generation biofuel productionfrom
biomass and other low-cost Agri-residues and bio wastes.

CO3 | Describe the biomass conversion technologies.

CO4 | Identify various microbial resources available for bioenergy production.

CO5 | Evaluate the extraction mechanisms available for biofuels and life cycle analysis of
biofuels.

Unit I | CONCEPTS IN BIOENERGY AND BIOREFINERY | 9 Hours

Fundamental concepts in understanding biofuel/bioenergy production, Biopower, Bioheat,Biofuels,
Advanced liquid fuels, Biobased products, various biofuels from biomass

Unit I1 | BIOMASS FEEDSTOCKS | 9 Hours

Feedstock’s availability, Characterization and attributes for biofuel/bioenergy production, Renewable
feed stocks and their production, Biomass feed stocks: Harvested feed stocks — Feed stocks for first
generation Biofuels, Feed stocks for second generation biofuels, Feed stocks for third generation
biofuels. Biomass feed stocks: Residue feed stocks - Agriculturalwaste, forestry waste, farm waste,
organic components of residential, commercial, institutional and industrial waste.

Unit 1T | BIOMASS CONVERSION TECHNOLOGIES | 9 Hours

Biochemical conversion: Hydrolysis, enzyme & acid hydrolysis, Fermentation, Anaerobic digestion,
trans-esterification. Enzymatic Conversion; Thermochemical conversion: Combustion, Gasification,
Pyrolysis, other thermochemical conversion technologies,Scaling up emerging technologies.

Unit IV | MICROBIAL ENERGY RESOURCES | 9 Hours

Bioethanol, biobutanol and biohydrogen from various microbes, fungi and yeast;Photoautotrophic
production of ethanol by algae; Extraction of microbial lipids and transesterification into biodiesel;
Microbial fuel cells

Unit V | BIOFUEL EXTRACTION TECHNOLOGIES AND LCA | 9 Hours

Ultrasonic extraction, osmotic shock, solvent extraction, Supercritical fluid extraction and extraction
using microwave; Life Cycle Analysis of biofuels: Environmental aspects of biofuel utilization,
Techno-economic features of bio-fuels

Total Lecture Hours | 45 Hours

Text Books
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References(s):

Samir K. Khanal-Anaerobic Biotechnology for Bioenergy Production: Principles and
Applications—Wiley-Blackwell Publishing—2008.

2.Twidell., J & Weir., T-Renewable energy resources—Taylor & Francis—2006 (2" Edition)
1.

1.Biorenewable Resources: Engineering New Products from Agriculture—Robert C.Brown—-Wiley-

2. Luque, R., Camp, J-Hand book of biofuel production processes and technologies, Woodhead
publishing 1td—2011 (1% Edition).
Evaluation Scheme
. Technical CATI End Course Total
Assignment Seminar & Model | Semester Internal | External Total
CATII Exam
10 5 20 15 50 50 50 100
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Course Code Core Name Pl C
24BIT527 BIOFUEL TECHNOLOGY 0 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To help students understand concepts, sources and production of Biofuels

Expected Course Qutcomes:

At the end of the course, students would be able to

CO1 | Describe the importance, economic impact, development atdclassification of Biofuels.

CO2 | Understand various types of biomass feedstock, their characterization, and pre-treatment
for biofuels.

CO3 | Discuss the concepts, production, uses and economics of bioethanol and biodiesel
production.

CO4 | Evaluate the process technologies for production of biogas, biohydrogen and biomethane.

COS5 | Design and develop MFC and other technologies for sustainable production of biofuels.

Unit 1 [ BASIC CONCEPTS IN BIOFUEL TECHNOLOGY | 9 hours

Descriptions of Biofuels: definition, classification and commercial applications of biofuels,
alternative energies, environmental impacts on biofuels. Discussion on the necessity of biofuels.
Fundamentals of the composting process. Scientific aspects and prospects of biofuel production.
Definition and importance of COD & TOC. Biotechnology tools & techniques for biofuels.

Unit 11 | SOURCES FOR BIOMASS | 9 hours

Starch and sugar feedstock: cereal grains, tubers and roots, sugarcane, and sugar beet.Lignocellulosic
feedstock: agricultural, forestry, aquatic and municipal solid waste. Oil feedstock:vegetable, animal,
algal and cooking oils. Biomass characterization: proximate, ultimate and biochemical. Pretreatment
and hydrolysis of feedstock: physical, chemical and biological. The concept of the consolidated
bioprocess.

Unit ITT ‘ BIOETHANOL AND BIODIESEL PRODUCTION | 9 hours

Bioprocess for biofuels production. Bioethanol production: basic concepts, feedstocks, sugar
platform, syngas platform, microorganisms, process technology & economics, and recovery-. Choice
of bioreactors for bioethanol production. Factors affecting economical production of bioethanol-Pilot
plant for ethanol production from lignocellulosic feedstock. Biodiesel: basic concepts, chemistry, and
thermodynamic aspects, feedstocks, catalysts, process technology & economics, and recovery. Choice
of biocatalysts for biodiesel production. Factors affecting the economical production of biodiesel.

Unit IV BIOGAS, BIOHYDROGEN AND BIOMETHANE 0 hours
1 PRODUCTION "

Discussion on the generation of biogas from biomass. Biogas production, detection, and
quantification. Biological production of hydrogen: basic concepts, photobiological and dark
fermentation for biohydrogen. Hydrogen detection, quantification and problems related to
biohydrogen production. Hydrogen economy-advantages and limitations. Biomethane production:
basic concepts, anaerobic fermentation, pyrolysis, and gasification for biomethane.

Unit V ‘ ADVANCED TECHNIQUES IN BIOFUEL TECHNOLOGY | 9 hours
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Bio electrochemical systems (BES), Microbial fuel cell (MFC): basic concepts, biochemical basis,
fuel cell design, MFC performance, and methods. Hybrid bio-electro fuels. Cellulosic biofuel.
Generation of biofuels - Development of biological conversion technologies - Integration of biofuels

into biorefineries - Energy security and supply - Environmental sustainability of biofuels - Economic
sustainability of biofuels

Total Lecture Hours | 45 hours
Text Books

1. Caye M. Drapcho, Nghiem P. Nhuan, and Terry H. Walker. “Biofuels Engineering Process
Technology,” 1/e. New York: McGraw-Hill, 2008,
Reference(s):

1. Olsson, L. “Biofuels — Advances in Biochemical Engineering/Biotechnology,” Volume 108, L.
Olsson, 1/e.New York: Springer, 2007.

2. Hallenbeck, Patrick C. “Microbial Technologies in Advanced Biofuels Production,” New York
Springer, 2012.

Evaluation Scheme

Technical CATI1 End Course Total
Assignment . & Model | Semester Total
Seminar CATII Exam Internal | External
10 5 20 15 50 50 50 100
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Course Code Core Name L|T|P|C
24BITS528 ENVIRONMENTAL BIOTECHNOLOGY 3 00 3
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To familiarize the students with biotechnological interventions related to environment

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 Recognize the fundamentals of environmental microbiology and understand the sourcesof
various environmental pollutants

CO2 | Bring out the importance of various bioremediation methods for organic contaminantsand
toxic metal removal

CO3 | List out the pros and cons of the biodegradation methods

CO4 | Identify different engineering strategies for bioremediation

CO5 | To present an overview of case studies involved pollutant removal and energygeneration.

Unit I FUNDAMENTALS OF MICROBIAL DIVERSITY 9 hours
ENVIRONMENTAL POLLUTANTS "

General characters, important uses and harmful effects of a) Protozoa b) algae, c) fungi, d) bacteria
and e) viruses; Prokaryotes versus eukaryotes- Eukaryotic and Prokaryotic cell structure, three domains
of life. Sources and effects of Pollution; Environmental problems-air, water and soil pollution

Unit I1 ‘ ENVIRONMENTAL MICROBIOLOGY AND REACTIONS ‘ 9 hours

Environment of Soil Microorganisms, Soil Microorganisms Association with Plants; Bioremediation,
advantages and disadvantages; In-situ and ex-situ bioremediation; Role of environmental biotechnology
in the management of environmental problems, Biotechnology methods for pollution detection -
Biosensors

Unit I1T BIOTRANSFORMATION AND BIODEGRADATION 9 hours

Common prejudices against the use of enzymes- Advantages & Disadvantages of Biocatalysts - Isolated
Enzymes versus whole cell systems- Mechanistic Aspects and Enzyme Sources, Xenobiotic compounds:
Aliphatic, Aromatics, Polyaromatic hydrocarbons, Polycyclic aromatic compounds, Pesticides,
Surfactants and microbial treatment of oil pollution

BIOREMEDIATION OF SOIL, WATER AND AIR

ENVIRONMENT 9 hours

Unit IV

Biotechnologies for Ex-Situ Remediation of Soil, Waste water characteristics - Sewage and waste water
treatments systems; Primary, secondary and tertiary treatments- Biological waste water treatment; Slurry
bioremediation, phytoremediation of metals in soil, Microbial Degradation of Contaminants in Gas
Phase, Biological Filtration Processes forDecontamination of Air Stream

Unit V ADVANCES AND CASE STUDIES 9 hours

Biopesticides, Biofertilizers, Biofuels, Bioindicators, Biodegradable plastics, Factors Affecting the
Bioremediation Processes, Effects of co-substrates on microorganisms, Phytoremediation, Sequestering
Carbon Dioxide, Membrane Bioreactors, Important Case Studies in Environmental Biotechnology: Oil
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spill, Textile wastewater treatment, Chromium reduction

Total Lecture Hours | 45 hours
Text Books
1.

McCarty PL - Environmental biotechnology: principles and applications - Tata McGraw-Hill
Education — 2012
Reference(s):

1.

Mitchell R, Gu J D - Environmental microbiology - John Wiley & Sons — 2010 (2" Edition)
2 Di M i

Diaz E - Microbial biodegradation: genomics and molecular biology - Horizon ScientificPress
- 2008.
3.

Scragg AH - Environmental biotechnology - Essex: Longman - 1999
Evaluation Scheme
) CATI End Course Total
] Technical
Assignment Seminar & Model | Semester Int 1 Ext I Total
i CAT II Exam nterna xterna
10 5 20 15 50 50 50 100
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Course Code Core Name P| C
24BIT529 ENVIRONMENTAL MICROBIOLOGY 0|3
Pre-requisite Syllabu
S 1.0
NIL .
version

Course Objectives:

To appreciate the importance of microorganisms in context to environment

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 | Recognize the importance of microbial diversity and their different environment

CO2 | Describe microbial processes of environmental and geochemical significance

CO3 | Provide detailed information on the most up to date methods for the study of microbial
indicators

CO4 | Explain the different microbiological waste treatment methods

CO5 | Demonstrate the importance of microbes in various applications

Unit I ‘ DIVERSITY OF MICROORGANISMS 9 hours

Introduction; history of environmental microbiology; prokaryotes versus eukaryotes- eukaryotic and
prokaryotic cell structure, general characters; three domains of life; important uses and harmful effects
of a) protozoa b) algae, c) fungi, d) bacteria and e) virus; effects and microbial adaptations to
environmental conditions - temperature, oxygen, desiccation, extreme cold, ionic effect, osmotic
pressures, radiant energy, hydrostatic pressures.

Unit 11 NUTRITION, GROWTH AND CONTROL OF > hour
MICROORGANISMS ours

Nutritional requirements: macronutrients, micronutrients, trace metals and growth factors,nutrient
media and growth conditions, nutritional types based on energy source; bacterial growth curve;
methods for determining bacterial numbers, mass and cell constituents; inhibition of microbial growth,
sterilization and disinfection, antisepsis and sanitation, mode ofaction: physical and chemical agents;
classes of disinfectants: phenol and phenolics alcohol, halogens; factors affecting sterilization and
disinfection.

Unit III BIOINDICATORS 9 hours

Bioindicators: definition; plankton community as indicators of water pollution; use of diversity index
in evaluation of water quality; determination of microbiological quality of recreational and potable
waters; indicator organisms, coliforms and E. coli, fecal Streptococci, clostridia, heterotrophic plate
counts etc.; lichens as air pollution indicators.

Unit IV MICROBIOLOGICAL WASTE TREATMENT METHODS 9 hours

Activated sludge process; anaerobic sludge digestion; root zone technology; microbial biosorption
technology; mass scale production of Effective Microorganisms (EM) for waste treatment; economics
of waste treatment; bacteriology of water and sewage; bacteriological examination of water;
biodegradation of plastic, pesticides and hydrocarbons; microalgal bioremediation of heavy metals.

Unit V MICROBIAL APPLICATIONS IN ENVIRONMENT 9 hours
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Biopesticides; biofertilizers; biofuels; biosensors; bioindicators; biodegradable plastics; factors
affecting the bioremediation processes; effects of co-substrates on microorganisms; phytoremediation;
sequestering carbon dioxide; biomonitoring; biomembrane reactors; important case studies in
environmental biotechnology: oil spill, textile wastewater treatment, chromium reduction.

Total Lecture Hours | 45 hours

Text Books

Madigan M.T, Martinko J.M, Parker J-Brock biology of microorganisms-Upper SaddleRiver, NJ,
Prentice hall-2014 (14" Edition)

Willey J.M, SherwoodL, Woolverton C.J, Prescott L.M-Microbiology-McGraw-Hill Higher
Education-New York, USA-2008 (7" Edition)

Schlegel H.G, Zaborosch C-General microbiology-Cambridge University Press, New York, USA-
1993.

Reference(s):

Maier R.M, Pepper L.L, Gerba C.P-Environmental Microbiology-Academic Press-2009.

Mohapatra P.K-Textbook of Environmental Microbiology-IK International PublishingHouse, New
Delhi, India-2008.

Evaluation Scheme

] CATI1 End Course Total
. Technical
Assignment Seminar & Model | Semester Internal | External Total
¢ CATII Exam ¢
10 5 20 15 50 50 50 100
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Course Code Core Name P| C
INDUSTRIAL BIOSAFETY AND HAZARD
24BITS30 MANAGEMENT 03
Pre-requisite Syllabus
NIL version 1.0

Course Objectives:

To make the students aware of safety guidelines, hazard analysis and its applications in industry

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 Familiarize with the concept of biosafety

CO2 Work in a GLP accredited laboratory and their standards

CO3 Familiarize with the concept of risk analysis and implementation procedures

CO4 | Explain different guidelines of hazard analysis

COS | Understand the hazard regulations

Unit I | SAFETY REQUIREMENTS | 9 hours

Need for safety in industries; Safety Programmes — components and realization; Potential hazards -
extreme operating conditions, toxic chemicals; safe handling

Unit I1 | IMPLEMENTATION AND ASSESSMENT OF SAFETY ‘ 9 hours

Implementation of safety procedures — periodic inspection and replacement; Accidents —
identification and prevention; promotion of industrial safety

UnitIIl | RISK ANALYSIS | 9 hours

Overall risk analysis-emergency planning-on site & off-site emergency planning, risk management ISO
14000, EMS models case studies. Quantitative risk assessment - rapid and comprehensive risk analysis;
Risk due to Radiation, explosion due to over pressure, jet fire- fire ball.

Unit IV | GUIDELINES | 9 hours

Hazard identification safety audits, checklist, what if analysis, vulnerability models event tree analysis
fault tree analysis, Hazan past accident analysis Fixborough-Mexico-Madras- VizagBopal analysis.

Unit V | REGULATIONS AND CASE STUDY ANALYSIS ‘ 9 hours

Hazop-guide words, parameters, derivation-causes-consequences-recommendation-coarseHazop study-
case studies-pumping system-reactor-mass transfer system

Total Lecture Hours ‘ 45 Hours

Text Books
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Text book(s):

1. Fawatt, H.H. and Wood, W.S., “Safety and Accident Prevention in Chemical Operation®, Wiley

Interscience, 1965.
Marcel, V.C., Major Chemical Hazard- Ellis Harwood Ltd., Chi Chester, UK, 1987.
Skeleton, B., Process Safety Analysis: An introduction, Institution of chemical Engineers, U.K.,

1997. Hyatt, N., Guidelines for process hazards analysis, hazards identification & risk analysis,
Dyadem Press, 2004.

Reference(s):
1.

Handley, W. “Industrial Safety Hand Book”, 2nd Edn., McGraw-Hill Book Company,1969.
2.

Heinrich, H.W. Dan Peterson, P.E. and Rood, N., “Industrial Accident Prevention “,McGraw-
Hill Book Co., 1980.

. Chemical Process Safety: Fundamentals with Applications, Daniel A. Crowl, J.F. Louvar,
Prentice Hall, NJ, 1990.

Taylor, J.R., Risk analysis for process plant, pipelines and transport, Chapman andHall, London,
1994.

Evaluation Scheme

) CATI End Course Total
. Technical
Assignment Seminar & Model | Semester Int 1] Ext I Total
CATII Exam nterna xterna
10 5 20 15 50 50 50 100
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Course Code Core Name L | T|P|C
24ENG601 BUSINESS ENGLISH LABORATORY 0 0 | 4| 2
Pre-requisite Syllabus

Common to all version 1.0

Course Objectives:

1. Develop essential communication skills for effective business and professional interactions.
2. Enhance critical thinking through psychometric tests and business-related content.

3. Prepare students for international business standards and global communication.

4. Master interview techniques and business etiquette for career advancement.
5. Create professional business documents including job applications and CVs.

Expected Course Outcomes:

At the end of the course, students would be able to

COl Communicate effectively in individual and group business environments

CO2 Analyze and respond to complex business information accurately.

CO3 Demonstrate global competence for international business exams and communication
CO4 Exhibit confidence and professionalism in business interviews and scenarios

CO5 Craft polished business documents, including job applications and CVs

S.No. | List of Experiments/Exercises No.of Hours

1. Soft Skills and Hard Skills 2
2. | Psychometric Test (Situational Judgement) 2
3. Listening to TED talks 2
4. Listening to TOEFL and IELTS practice test audios 2
5. PPT Presentation (Advancements in the field of Science and Technology) 3
6. | Process Description 3
7. Public Speaking (Speaking on the current issues) 2
8. Group Discussion 4
9. Interview Etiquette (Dress code, Body Language) 2
10. | Interview FAQs 2
11. | Mock Interview 2
12. | Reading Comprehension-Scientific Articles, Case Studies 2
13. | Job Application Letter and Curriculum Vitae 2

Total Number of Hours 30

Text Books
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Bovee, Courtland L., and John V.Thill. Business Communication Today.15th ed., Pearson, 2023.

. Locker, Kitty O., and Stephen Kyo Kaczmarck, Business Communication, 12th ed., McGraw-Hill
Education, 2022

3. Lehman, Carol M., Debbie D. DuFence. Bcom, Business Communication, 11th ed., Cengage

Learning, 2024

Lesikar, Raymond V., et al. Lesikar’s Business Communication: Connecting in a Digital World.14th

ed. McGaw-Hill Education,2020.

Online Source:

1. https://www.ted.com/talks

2. https://www.ielts.org/for-test-tasker/how-to-prepae

3. https://www.ets.org/toefl/test-takers/ibt/prepare

4. https://www.couresra.org/courses?query=business%20communication
Evaluation Scheme
. CATI1 End Course Total
] Technical
Assignment Seminar & Model Semester Int 1] Ext 1 Total
CAT I1 Exam nterna xterna
COs \ PO1 | PO2 | PO3 | PO4 | PO5 | POG6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
POs/PSOs

CcoO1 2 1 - - - - - - 1 3 - 1 2 -
CO2 1 2 - - - - - - 2 3 - 2 1 -
CO3 1 - - - - - - - 3 3 - 2 1 1
CO4 2 3 - 1 - - - - - 2 - 2 2 -
CO5 2 1 - - 1 - - - 2 3 1 2 2 1
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Course Code Course Name T| P | C
24MEC601 RENEWABLE ENERGY 0!l o0 3
Pre-requisite Syllabus Version

- 1.0

Course Objectives

To understand global energy demand, conventional energy impacts, and the need for renewable energy.
To learn about solar energy technologies, including PV systems, thermal systems, and off-grid solutions.
To study biomass energy sources, conversion technologies, and waste-to-energy applications.

To explore wind, hydro, and geothermal energy systems and their role in sustainable energy.

To analyze emerging technologies, smart grids, and policies for renewable energy adoption.

MRS

Course Outcomes
OUTCOMES: Upon completion of the course, students will be able to

CO1: Analyze global energy demand, the limitations of conventional energy sources, and the benefits of
renewable energy.

CO2: Explain the principles, design, and applications of solar energy systems, including photovoltaic and
thermal technologies.

CO3: Evaluate biomass and bioenergy conversion technologies for sustainable energy production and waste
management.

CO4: Compare wind, hydro, and geothermal energy technologies and assess their feasibility in different
applications.

COS5: Apply emerging energy technologies, smart grid concepts, and policy frameworks for effective
renewable energy Integration.

Unit I | INTRODUCTION TO RENEWABLE ENERGY | 9 hours
Global energy demand and sources, Environmental impacts of conventional energy, Types of renewable energy:

Solar, Wind, Biomass, Hydro, Geothermal, Advantages and limitations of renewable energy, Energy requirements
in commercial settings.

Unit 11 | SOLAR ENERGY | 9 hours
Photovoltaic (PV) technology, Solar thermal systems, Design and operation of solar energy systems, Solar panels,
inverters, and storage systems, Solar thermal collectors and concentrators, Solar-powered medical equipment, Off-
grid solar solutions, Sterilization and water purification using solar energy - Measurement devices.

Unit [T | BIOMASS AND BIOENERGY | 9 hours
Types of biomass: Agricultural, industrial, and medical waste, Conversion technologies: Combustion, anaerobic
digestion, gasification, Biogas and biofuels: Production, storage, and utilization, Biomedical waste management for
energy generation, Hospital waste-to-energy systems, Sustainability and safety in bioenergy applications.

Unit IV WIND, HYDRO, AND GEOTHERMAL ENERGY 9 hours
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Wind energy: Wind turbines and hybrid systems Hydropower: Small-scale and micro-hydro systems Geothermal
energy: Direct use and heat pump systems Applications in hospital heating and cooling Hybrid renewable systems
in healthcare environments.

Unit V | EMERGING TECHNOLOGIES AND CASE STUDIES | 9 hours
Hydrogen fuel cells, Battery technologies, Energy harvesting: Piezoelectric and thermoelectric technologies, Self-
powered devices, Renewable energy in rural and emergency healthcare, Smart grids and IoT in healthcare energy
systems, Policy and funding for renewable energy

Total Lecture Hours| 45 hours

Text Books
. Godfrey Boyle, Renewable Energy: Power for a Sustainable Future, Fourth Edition, Oxford University
Press, 2012.
2. G.D. Rai, Non-Conventional Energy Sources, Fourth Edition, Khanna Publishers, 2014.
Reference Books

1. Frank Kreith and Jan F. Kreider, Principles of Renewable Energy Systems, Second Edition, CRC Press,
2010.

2. David Infield and Leon Freris, Renewable Energy in Power Systems, First Edition, Wiley, 2020.

3. Olindo Isabella, Wilfried van Sark, and Arno Smets, Solar Energy: The Physics and Engineering of
Photovoltaic Conversion Technologies and Systems, UIT Cambridge, 2016.

—

Evaluation method:

Theory 100% - Continuous Assessment (50%) + End Semester Exam (50%)

CO- PO & PSO MAPPING

PO PSO

COPO o T3 Ta s (67 sl 0] i]12] 1]2]3
col s 322t 23 - -] =-T213712]1
Cco2 sl 2222 =3 =-]-1 -1 =-T213712]2
Cco3 3322223 - -] -1T213713]2
CO4 3|32 22 -3 - -] -1T213712]2
Ccos 23223 =13 =-]=]-1=-13]21]313
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Category — 7
Basic Science Courses
ELECTIVE COURSES

L | T|P|C

Course Code Core Name
3 110 4

24MAT701 PROBABILITY AND STATISTICS Syllabus 1.0

Pre-requisite version )

Common to all
Course Objectives:
1. Tounderstand the concepts of probability, conditional probability and random variables.

2. Tocalculate the mean, variance and Moment generating function of probability distributions.
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3. To learn testing of hypothesis for small and large samples tests.
4. Tounderstand the concepts of principles of experimental design.
5. To study lines of regression and coefficient of correlation.

Expected Course Qutcomes:

At the end of the course, students would be able to

CO1 | Apply the Baye’s rule to obtain probabilities and distinguish between discrete and continuous
distributions.

CO2 | Evaluate mean, variance and moment generating function of probability distributions.

CO3 | Apply the concept of testing of hypothesis for small and large samples in real life problems.

CO4 | Use the basic concepts of design of experiments in the field of Engineering.

COS | Evaluate the lines of regression and correlation coefficients.

Unit | | PROBABILITY AND RANDOM VARIABLES | 12 hours

Sample space - Events — Axioms of Probability - Conditional Probability, Independence and the product
rule - Bayes’ Rule — Random variable — Discrete and Continuous Random Variable - Moments and Moment
generating functions.

Unit Il ‘ PROBABILITY DISTRIBUTIONS ‘ 12 hours

Probability distribution — Types of distribution - Discrete distributions: Binomial, Poisson, Geometric
distributions - Continuous Distributions: Uniform, Exponential and Normal Distributions.

Unit il ] TESTING OF HYPOTHESIS | 12 hours

Sampling distributions - Statistical hypothesis - Tests for single mean and difference of means (Large
sample and small sample) - Tests for single variance and equality of variances- Chi-square test for goodness
of fit - Test for independence attributes.

Unit IV ‘ DESIGN OF EXPERIMENTS ‘ 12 hours

One-way and two-way classifications - Completely randomized design - Randomized block design - Latin
square design- 22 factorial design.

UnitV ‘ CORRELATION AND LINEAR REGRESSION | 12 hours

Correlation —Types of correlation - Properties — Correlation coefficients - Rank Correlation Coefficient —
Regression Analysis — Properties — Lines of regression.

Total Lecture Hours | 60 Hours

Text Books

1. Ronald E. Walpole Raymond, H. Myers, Sharon L. Myers, and Keying Ye, “Probability and
Statistics for Engineers and Scientists”, 9th edition, Prentice Hall, 2010.

2. Murray R. Spiegel, John J. Schiller, R. Alu Srinivasan, “Probability and Statistics for Engineers
and Scientists”, 4th edition, Schaum Outline Series, Mc Graw Hill, 2012.

Reference Books

1. T Veerarajan, “Probability, Statistics and Random Process”, 3rd edition, Tata- Mc Graw Hill
Publishing Company Ltd, 2017.

2. Michale Baron, “Probability and Statistics for Computer Scientists”, 2nd edition CRC Press
Taylor and Francis Group, 2014

3. William Mendenhall, Emeritus Robert J. Beaver, Emeritus Barbara M. Beaver, “Introduction to
Probability and Statistics”, 13th edition, Brooks/Cole, 2009.
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4. F.M. Dekking, C. Kraaikamp, H.P. Lopuhaa, L.E. Meester, “A Modern Introduction to

Probability and Statistics Understanding Why and How”, Springer-Verlag London Limited,
2005.
5. Jared P. Lander, R for Everyone: Advanced Analytics and Graphics 2nd Edition, Pearson
Education, 2018.

Online Source

1. https://spada.uns.ac.id/pluginfile.php/221008/mod_resource/content/1/ProbabilityStatis

tics for_EngineersScientists(9th_Edition) Walpole.pdf

https://www.emgywomenscollege.ac.in/templateEditor/kcfinder/upload/files/probability
%20and%?20statistics%20-%20T.Veerarajan.pdf

3. https://sar.ac.id/stmik_ebook/prog_file_file/XCN2xPxjGa.pdf

Evaluation Scheme

. Technical CATI End Semester Course Total
Assignment . & Model Total
Seminar Exam Internal External
CATII
10 5 20 15 50 50 50 100
L T |P| C
Course Code Core Name
3 1 0| 4
sMaTIog | COMPUTATIONAL NUMERICAL g, |
version ’
Pre-requisite
Common to all

Course Objectives:

1. To gain the knowledge of various techniques to solve algebraic and transcendental equations
2. To know the methods of finding the missing values by using interpolation
3. To obtain the knowledge of numerical differentiation and integration
4. To gain the knowledge of solving the initial value problems for ODE.
5. To know the methods of solving boundary value problems for PDE
Expected Course Qutcomes:
At the end of the course, students would be able to

Solve and determine solving algebraic equation using various methods.

CO1

CO2 Evaluate the methods of finding the missing values by using interpolation.



https://spada.uns.ac.id/pluginfile.php/221008/mod_resource/content/1/ProbabilityStatistics%20for_EngineersScientists(9th_Edition)_Walpole.pdf
https://spada.uns.ac.id/pluginfile.php/221008/mod_resource/content/1/ProbabilityStatistics%20for_EngineersScientists(9th_Edition)_Walpole.pdf
https://www.emgywomenscollege.ac.in/templateEditor/kcfinder/upload/files/probability%20and%20statistics%20-%20T.Veerarajan.pdf
https://www.emgywomenscollege.ac.in/templateEditor/kcfinder/upload/files/probability%20and%20statistics%20-%20T.Veerarajan.pdf
https://sar.ac.id/stmik_ebook/prog_file_file/XCN2xPxjGa.pdf
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COo3 Apply the numerical techniques of differentiation and integration for engineering problems.

CO4 The knowledge of various techniques and methods for solving ordinary differential equation.

Unitl ‘ SOLUTION OF EQUATIONS AND EIGEN VALUE PROBLEM | 12 hours

Solution of algebraic and transcendental equations — Iteration method — Newton Raphson method- Solution
of linear system of equation- Gauss elimination method — Gauss Jordan method — Iterative methods — Gauss
Jacobi method- Gauss seidel method — Eigen values of the matrix by power method.

Unit Il ’ INTERPOLATION AND ITS APPROXIMATIONS ‘ 12 hours

Difference operators and relations - Interpolation of equal intervals — Newton’s forward and backward
difference formula — Bessel’s central difference formula - sterling’s formula Newton’s divided difference
formula - Interpolation of unequal intervals — Lagrange’s interpolation formula.

Unit Il ‘ NUMERICAL DIFFERENTIATION AND INTEGRATION ‘ 12 hours

Approximation of derivatives using interpolation polynomials — Derivatives using newton’s formula —
Numerical integration using Trapezoidal, Simpson’s 1/3 and 3/8 rule —Evaluation of double integrals using
Trapezoidal, Simpson’s 1/3 rule.

Unit IV INITIAL VALUE PROBLEM FOR ORDINARY 12 hours
DIFFERENTIAL EQUATIONS

Single steps methods - Taylor’s series method- Euler’s method — Improved and Modified Euler’s method
— Fourth order Range-Kutta method for First order ODE — Multi step methods — Milne’s and Adam’s
Bashworth predictor corrector method for solving ODE.

UnitV BOUNDARY VALUE PROBLEMS FOR ORDINARY AND 12 hours
PARTIAL DIFFERENTIAL EQUATIONS "

Finite difference methods for solving second order two-point linear boundary value problems — For the
solution of Poisson equations — One dimension heat flow equations by Benders Schmidt method — Crank
Nicholson method — One-dimensional wave equation by explicit method.

Self-Study Topics: Preparing Brochures and Pamphlets for various events

Total Lecture Hours \ 60 Hours

Text Books

1. Burden R.L, Faires.).D, “Numerical analysis”, Ninth edition, Cengage Learning, 2016.
2. Kandasamy P., Thilagavathi and K. Gunavathi., “Numerical Methods”, S. Chand & Company
Ltd., 2010.

Reference Books

1. Grewal. B.S, and Grewal. J.S, “Numerical methods in engineering and science”, Khanna publishers,
Tenth edition, New Delhi, 2015.

2. Brian Bradia, “A Friendly introduction to numerical analysis”, Pearson’s Education, Asia, New
Delhi, 2007.

3. Gerald. C.F. and Wheatley. P. O, “Applied numerical analysis” Pearson’s Education, Asia, Sixth
edition, New Delhi, 2006.

4. Sankara Rao. K., “Numerical methods for scientists and engineers’, Prentice Hall of India pvt. Ltd,
third edition, new Delhi, 2007.

5. Sastry. S. S, “Introductory method of numerical analysis ““, PHI Learning pvt . Itd, 5" edition, 2015.

Evaluation Scheme

. Technical CATI End Semester Course Total
Assignment . & Model Total
Seminar CAT II Exam Internal External

10 5 20 15 50 50 50 100
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Course Code Core Name L | T|P|C
240EC906 EXPLORING THE MICROBIAL WORLD 3 0|0 3
Pre-requisite Syllabus
Common to all version 1.0

Course Objectives:

1. Study historical contributions, biogenesis vs abiogenesis, classification systems, and Koch’s postulates
in microbiology.

2. Learn features, habitats, reproduction, classification, and interactions of bacteria, fungi, viruses, and
microbes.

3. Explore microbial genetics, conjugation, transduction, mutations, and unique metabolic pathways like
photosynthesis.

4. Study the role of microbes in the environment, biodegradation, bioremediation, and genetic
modifications.

5. Learn about infections, modes of spread, microbial pathogenesis, and host defense mechanisms.

Expected Course Qutcomes:

At the end of the course, students would be able to

CO1 Understand the basic history, identify and characterize the major groups ofmicroorganisms.

CO2 Distinguish among prokaryotic and eukaryotic structure, organization, metabolism and
environmental needs of organisms.

CO3 Identify and discuss the importance of microbial genetics and metabolism.

CO4 Express the role of microorganisms in the environment.

CO5 Explain the fundamental mechanisms of the human immune response and characterizethe body’s
defenses against infectious agents.

Unit I HISTORY OF MICROBIOLOGY 9 hours

Contributions of Leeuwenhoek, Pasteur, Koch, Lister, Tyndall, etc. Biogenesis vs Abiogenesis,Koch’s
postulates, discovery of antibiotics and Vaccine.. Classification of living organisms; Heckel, Whittaker
and carlwoese systems. Place of microorganisms in the living world. Taxonomy— Principle and its types
(Classical approach— Numerical, Chemical, Serological andGenetic)

Unit 11 MICROBIAL CHARACTERISTICS AND CLASSIFICATION 9 hours

Differentiating features, habitats, reproduction and classification of bacteria, viruses, algae and fungi,
actinomycetes, yeast, mycoplasma and bacteriophages. Microbial spores and process of sporulation /
germination process. Types of microbial pathogens and disease caused by them. Normal micro flora in
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humans / animals and host defense Microbial interactions like symbiosisand antibiosis etc.

Unit IIT MICROBIAL GENETICS AND METABOLISM 9 hours

Conjugation, Transduction, Transformation, isolation of auxotrophs, replica plating techniques,analysis
of mutations in biochemical pathway, one gene — one enzyme hypothesis. Unique pathways,
photosynthesis, fermentation and its products, Gentic Improvement ofmicroorganisms.

Unit IV MICROBES AND ENVIRONMENT 9 hours

Role of microbes in environment — positive and negative roles. Biodegradation of lignin, pesticides,
bioaccumulation of heavy metals and detoxification, biopesticides, genetically modified organisms —
Concerns and advantages. Bioremediation of polluted water. Use of rDNA technology in microbes,
Nitrogen fixing microbes in agriculture.

Unit V INFECTION AND IMMUNITY 9 hours

Source of infection of humans, vehicles of reservoir of infection. Exogenous infection: Patients, carrier,
infected animals. Endogenous infections. Mode of spread of infection — Respiratory, skin, wound and
burn, venereal infection, arthropod borne infection, alimentary tract infection, laboratory infections.
Microbial pathogenesis — Transmission, infection and virulence, toxigenicity and invasiveness. Host
defense mechanism against pathogens.

Total Lecture Hours | 45 Hours

Text Books

1. Prescott, L.M J.P. Harley and C.A. Klein 1995. Microbiology 2nd edition Wm, C.Brown
publishers.

2. Michael J. Pelczar, Jr. E.C.S. Chan, Moel : Microbiology Mc Graw Hill Book R. Krieg, 1986
Company

Reference Books

1. Stainer R.Y. Ingraham J.L. Wheolis H.H and Painter P.R. 1986 The Microbial world,5™" edition.
Eagle Works Cliffs N.J. Prentica Hall.
Evaluation Scheme

. CATI1 End Course Total
. Technical
Assignment Seminar & Model | Semester Int 1] Ext I Total
i CAT I Exam nterna xterna
10 5 20 15 50 50 50 100

COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

CO1 3 2 1 1 - - - - - 1 - 2 3 1 1
(6(07 3 2 2 1 1 - - - - 1 - 2 3 2 2
Cco3 3 3 2 2 1 - - - - 1 - 2 3 2 2

CO4 2 2 2 1 - 2 3 1 - 1 - 2 2 3 3
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Course Code Core Name L T | P | C
240EC907 HUMAN DISEASES AND PREVENTION 3 0 0 3
Pre-requisite Syllabus
Common to all version 1.0

Course Objectives:

6. Understand the basic causes and mechanisms of common human diseases.

7. Explore the symptoms, diagnosis, and treatment options for various human diseases.

8. Learn about preventive measures, including vaccination, lifestyle changes, and screening
techniques.

9. Examine the role of genetics and environmental factors in the development of diseases.

10. Gain knowledge of public health strategies for disease prevention and control.

Expected Course Outcomes:

At the end of the course, students would be able to

Co1 Understand the fundamentals of public health system.

CO2 Describe the diseases caused by microorganisms.

CO3 Explain the significance of non-communicable diseases.

CO4 Understand the basis of the diseases of genetic origin.

CO5 Describe the principles of disease prevention.

UnitI ‘ INTRODUCTION TO PUBLIC HEALTH ‘ 9 hours

Fundamentals of public healthcare - Promise and practice of public health - Health impact pyramid; Origins
of public health. Ecological and social determinants of health; Organization and financing of public health;
Overview of healthcare law and policy.

Unit I1 | COMMUNICABLE DISEASES | 9 hours

Diseases of microbial origin acquired through respiratory route - tuberculosis; Diseases of microbial origin
acquired through alimentary route - cholera; Diseases of microbial origin acquired through skin, mucosa, and
blood stream; Diseases of microbial origin acquired through vectors - Malaria.

Unit IIT ‘ NON-COMMUNICABLE DISEASES ‘ 9 hours

Diabetes: Classification, disease mechanism, symptoms, epidemiology, organ systems affected; Obesity:
Fundamentals of obesity, Health burden originating from obesity,Associated complications; Overview of
cardiovascular disorders; Introduction to cancer.

Unit IV | DISEASES OF GENETIC ORIGIN [ 9 hours

Fundamentals of genetics; Brief introduction to genetic disorders - Autosomal dominant - Autosomal recessive
- X-linked dominant - X-linked recessive - Y-linked disorders.

Unit V ‘ PREVENTION OF DISEASES ‘ 9 hours

Antibiotics and Disinfectants in controlling diseases of microbial origin; Cancer therapeutics - Radiation
therapy, Chemotherapy, Surgical therapy; Life style changes to prevent obesity, and type 2 diabetes; Molecular




%,

fr » DHANALAKSHMI SRINIVASAN ;554
\& UNI\/ERSITY =

Tlruchlrappalll, Tamil Nadu - 621 112.

SCHOg;

[¢

cytogenetics and prenatal diagnosis of genetic disorders.

Total Lecture Hours ‘ 45 hours

Text Books

1. Ryan KJ, Ray CG - Sherries Medical Microbiology: Introduction to infectious diseases McGraw-Hill -
2003 (4th Edition).
2. Cummings MR. - Human Heredity: Principles and issues - Yolanda Cossio - 2014 (10"Edition)

Reference Books

1. Goldsteen RL, Goldsteen K and Dwelle T - Introduction to public health: Promise andPractice - Springer
Publishing Company - 2014 (2" Edition).

Evaluation Scheme

Total
) Technical CATI End Semester Course Tota
Assignment Seminar & Model Exam Int I Ext I Total
CAT II nterna xterna
10 5 20 15 50 50 50 100

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1| , 2 1 1 - 3 2 1 - 2 - 2 2 1 2
coz | 4 2 1 2 1 2 1 1 : 2 - 2 3 2 2
Cco3| ;3 3 2 2 1 2 3 1 - 2 - 2 2 3 3
co4 | , 2 1 2 1 1 1 1 - 1 - 2 3 2 2
Cos | , 2 2 1 ; 3 3 2 - 2 - 3 2 3 3
Course Code Core Name L T | P| C
240EC908 BIORESOURCE TECHNOLOGY R} 0 0 3
Pre-requisite Syllabus
Common to all version 1.0
Course Objectives:
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To understand the importance of primary food production in maintaining food quality and safety.

To study the nature of harvested plant- and animal-based food products and to learn about various

storage methods, including refrigerated and gas-controlled storage.

3. To understand different food processing techniques such as milling, drying, pasteurization, and
canning.

4. To study the role of microorganisms in food spoilage and foodborne illnesses.

5. To explore modern packaging technologies such as vacuum, modified atmosphere, and smart

packaging.

N —

Expected Course Outcomes:

At the end of the course, students would be able to

CcO1 Identify various renewable energy sources

CO2 | Describe large- scale fuel technologies and bioconversions

CO3 Demonstrate how biogas is produced from various bio-resources

CO4 Distinguish between the processes involved in bioethanol and butanol production

COS5 Evaluate the mechanisms involved in biodiesel production

Unit I ‘ RENEWABLE ENERGY SOURCE ‘ 9 hours

Hydropower, geothermal power, solar power, wind power with suitable case studies — Biofuel -Biomass
- Feed stocks (agricultural crops, bioenergy crops, agricultural waste residues, wood residues, waste
stream).

Unit 11 | FUEL TECHNOLOGY AND BIOCONVERSION [ 9 hours

History - Definition of biofuel, applications of biofuel (transport, direct electricity generation, home use
and energy content of biofuel) - Bioconversion of lignocellulose, cellulose saccharification, pretreatment
technologies (air separation process, mechanical size reduction, autohydrolysis) - Pulping and bleaching
— Enzymatic deinking.

Unit 111 BIOGAS | 9 hours

Biogas plant, feed stock materials, biogas production, factors affecting methane formation - Role of
methanogens — Biohydrogen production by algae and photosynthetic bacteria with suitable case studies.

Unit IV | BIO ETHANOL AND BUTANOL | 9 hours

Advantages of ethanol over fossil fuels, production of ethanol from cellulosic materials, ethanol recovery
- Biobutanol production, energy content and effects on fuel economy with suitable case studies -
Octane rating, air fuel ratio, specific energy, viscosity, heat of vaporization -Butanol fuel mixtures.

Unit V \ BIODIESEL \ 9 hours

Production of biodiesel, oil extraction from algae by chemical solvents, enzymatic, expeller press -
Osmotic shock and ultrasonic assisted extraction - Applications of biodiesel, environmental benefits and
concerns.

Total Lecture Hours ’ 45 hours

Text Books

1. Alain AV., Biomass to biofuels strategies for global Industries, John Wiley & sons ltd,
1sEdition, 2010.
2. Twidell., J & Weir., T., Renewable energy resources, Taylor & Francis 2" Edition,2006.

Reference Books
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3. Luque, R., Camp, J., Hand book of biofuel production processes and technologies,Woodhead
publishing Itd., 1'Edition, 2011.

Evaluation Scheme

] CAT1 End Course Total
. Technical
Assignment Seminar & Model | Semester Internal | External Total
CAT Il Exam X
10 5 20 15 50 50 50 100

COs | PO1 | PO2 | PO3 | PO4 | PO5 | POG6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COo1| 3 2 1 1 - 2 3 1 - 1 - 2 2 3 2
Cco2| 3 3 2 2 2 2 3 1 - 1 - 2 3 3 3
CO3| 3 2 2 2 2 2 3 1 - 1 - 2 3 3 3
CO4| 3 3 2 2 2 2 3 1 - 1 - 2 3 3 3
COs5| 3 3 3 2 2 3 3 2 - 1 - 3 3 3 3
Course Code Core Name L T | P | C
240EC909 WASTE WATER TREATMENT 3 0 0|3
Pre-requisite Syllabus
Common to all version 1.0

Course Objectives:

1. Apply the fundamental physico-chemical and microbiological principles behind wastewater treatment
processes.

2. Understand the various principles that underlie major unit operations used in bioprocess treatment.

3. Explain the principles of activated suspended and attached sludge processes.

4. Describe the principles and significance behind biological nutrient removal.

5. Explain the tools and techniques involved in anaerobic treatment and sludge disposal.

Expected Course Outcomes:

At the end of the course, students would be able to

CO1 Apply the fundamental physico-chemical and microbiological principles behindwastewater
treatment processes
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CO2 Understand the various principles that underlie major unit operations used in bioprocesstreatment.

CO3 Explain the principles of activated suspended and attached sludge processes

CO4 Describe the principles and significance behind biological nutrient removal
COs5 Explain the tools and techniques involved in anaerobic treatment and sludge disposal
Unit I OVERVIEW | 9 hours

The main pollutants and their effects on the environment. Characteristics, type and quantity of municipal
effluent. Typical loads pollution in municipal wastewater. Physical treatment process - Principles of Screening
— Mixing, Equalization — Sedimentation — Filtration — Adsorption — membrane separation, Reverse Osmosis,
Principles of Chemical treatment — Coagulation flocculation — Precipitation — flotation — Disinfection,
advanced oxidation.

Unit I1 PRINCIPLES OF BIOPROCESS TREATMENT 9 hours

Objectives of biological treatment — significance — Biochemical environments: aerobic,anaerobic and
anoxic. Microbial diversity in wastewater treatment process; Kinetics ofbiological growth — Factors
affecting growth — attached and suspended growth —Biodegradability assessment; Concepts of Oxygen
Demand — BOD and COD. Water Qualityand Dissolved Oxygen.

Unit IIT ACTIVATED SLUDGE PROCESSES 9 hours

Aerobic biological oxidation, process description, environmental factors, Oxidation Ditch systems, Principles
of aeration, factors affecting oxygen transfer, Final clarification.Introduction to attached growth systems,
Applications of rotating biological contactors, Bio- Towers, Process design considerations. Aerobic
stabilization ponds; Maturation ponds, Constructed wetlands.

Unit IV BIOLOGICAL NUTRIENT REMOVAL 9 hours

Biological removal of nitrogen. Nitrification. Biochemistry and microbiology of the process.Denitrification.
Biochemistry and microbiology of the process. Incorporation into the activatedsludge. Biological phosphorus
removal, Removal of phosphorus by chemical addition.Combined removal of nitrogen and phosphorus by
biological methods.

Unit vV ANAEROBIC AND SLUDGE TREATMENT PROCESSES ‘ 9 hours

Anaerobic process description. Comparison with the aerobic processes. Types of Anaerobicreactors.
Production of biogas. Characteristics of the sludge. Reuse and disposal of sludge.Operations and processes
for sludge treatment. Thickening. flotation. Aerobic digestion.Anaerobic digestion.

Total Lecture Hours ’ 45 hours

Text Books

1. Metcalf and Eddy - Wastewater Engineering, Treatment and Reuse - Tata McGraw Hill -New Delhi —
2003.

Reference Books

2. Qasim, S.R., Motley, E.M. and Zhu G - Water Works Engineering — Planning, Design andOperation
- Prentice Hall - New Delhi, 2002.

Evaluation Scheme

AT 1 C Total
. Technical ¢ End Semester ourse 7ota
Assignment ] & Model Total
Seminar CATII Exam Internal External

10 5 20 15 50 50 50 100
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COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

col| 3 2 2 2 1 2 3 1 - 1 - 2 3 2 3

co2| 3 3 2 2 2 2 3 1 - 1 - 2 3 3 3

Co3| 3 3 3 2 2 2 3 1 - 1 - 2 3 3 3

CO4 | 3 3 2 2 2 2 3 1 - 1 - 2 3 3 3

CO5| 3 3 3 2 2 3 3 2 - 1 - 3 3 3 3
Course Code Core Name L | T |P|C

240EC910 BIOTERRORISM AND NATIONAL SECURITY 3 0olol 3

Pre-requisite Syllabus

version 1.0

Common to all

Course Objectives:

1. Introduce bioterrorism concepts, psychological aspects, traditional/new terrorists, and types of weapons.

2. Study primary microbial classes and their interactions with the human immune system.

3. Examine bioterrorism weapons, microbial characteristics, symptoms, pathogenicity, and case studies of
notable agents.

4. Explore surveillance, detection, diagnosis, treatment, and response strategies for bioterrorism
management.

5. Discuss ethical issues, public information management, government control, and microbial forensics in
bioterrorism.

Expected Course Outcomes:

At the end of the course, students would be able to

Co1 Understand about the exposure to threats for national security
CO2 Describe various microorganisms and their role in immunity
CO3 Identify the microorganisms and their involvement in bioterrorism
CO4 Discuss various methods to tackle bioterrorism
COS5 Explain how law enforcement and health agencies can handle bioterrorism
Unit I TERRORISM AND BIOTERRORISM 9 hours

Definition-Traditional Terrorists-New Terrorists-Nuclear, chemical, and radiological weapons-The
psychology of Bioterrorism-Historical perspective.
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Unit II ‘ MICROBES AND IMMUNE SYSTEM ‘ 9 hours

Primary classes of Microbes-bacteria, virus, and other Agents-Immune system- Interaction between microbes
and the immune system.

Unit I1T ‘ BIOTERRORISM WEAPONS AND TECHNIQUES ‘ 9 hours

Characteristics of microbes and the reasons for their Use-Symptoms-Pathogenicity- Epidemiology-natural and
targeted release-The biological, techniques of dispersal, and case studies of Anthrax, Plague-Botulism,
Smallpox, and Tularemia and VHF.

Unit IV ‘ PREVENTION AND CONTROL OF BIOTERRORISM ’ 9 hours

Surveillance and detection- Detection equipment and sensors —Diagnosis-Treatment- Vaccinations-Supplies-
Effectiveness-Liability-Public =~ Resistance-Response-First ~ Responders-Infectious ~ Control-Hospital-
Prevention- Protection-Decontamination- Notification-Role of Law Enforcement-Economic impact.

Unit V ‘ BIOTERRORISM MANAGEMENT ’ 9 hours

Ethical issues: personal, national, the need to inform the public without creating fear, cost-benefit Rations-
Information Management-Government control and industry Support-Microbial forensics.

Total Lecture Hours ‘ 45 hours

Text Books

1. Bioterrorism: Guidelines for Medical and Public Health Management, Henderson, Donald,
American Medical Association, 1st Edition, 2002.

2. Biological Weapons: Limiting the Threat (BCSIA Studies in International Security), Lederberg,
Joshua (Editor), MIT Press, 1999.

3. Bioterrorism and Infectious Agents: A New Dilemma for the 21st Century (Emerging Infectious
Diseases of the 21st Century), .LW. Fong and Kenneth Alibek, Springer, 2005.

Reference Books

1. The Demon inthe Freezer: A True Story, Preston, Richard, Fawcett Books, 2003.

2. The Anthrax Letters: A Medical Detective Story, Cole, Leonard A., Joseph Henry Press, 2003.

3. Biotechnology research in an age of terrorism: confronting the dual use dilemma, National
Academies of Science, 2003.

Evaluation Scheme

Total
. Technical CATI End Semester Course Tota
Assignment Seminar & Model Exam Int 1 Ext 1 Total
CAT II nterna xterna
10 5 20 15 50 50 50 100
COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
cor) , | 1 1 _ 3 2 | 2 ; 2 ; 2 2 1 2
coz| ;3 | 1 | 2 1 2 1 | ; 2 ; 2 3 2 2
CO3| 3 | 3 | 221213 ]| 2/|:2 ; 2 ; 2 3 2 3
Co4| , | 3 2 2| 2 3 2 | 2 ; 2 ; 2 2 2 3
COS| » | 2| 2 | 1 1| 3] 2| 3 ; 3 ; 3 2 1 3
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Course Code Core Name L T | P | C
240ECI911 FOOD PROCESSING & TECHNOLOGY 3 0 0 3
Pre-requisite Syllabus
Common to all version 1.0

Course Objectives:

1. Outline the main ways in which primary production of food is of importance to foodquality

2. Describe the general features and importance of proteins, lipids and carbohydrates infoods and storage
3. Describe the major chemical reactions that occur during food processing

4.  Identify the beneficial and detrimental roles played by microorganisms in the foodindustry

5. Explain the importance of food hygiene and various processes in food industry.

Expected Course Outcomes:

At the end of the course, students would be able to

Co1 Outline the main ways in which primary production of food is of importance to food quality

co2 Describe the general features and importance of proteins, lipids and carbohydrates in foods and
storage

CO3 Describe the major chemical reactions that occur during food processing

CO4 Identify the beneficial and detrimental roles played by microorganisms in the food industry

COS Explain the importance of food hygiene and wastages in various processes in food industry

Unit1 ‘ PROCESSING OF FOOD AND ITS IMPORTANCE | 9 hours

Processing of food— cereals, pulses, grains, vegetables and fruits, milk and animal foods, sea weeds, algae, oil
seeds & fats, sugars, tea, coffee, cocoa, spices and condiments, additives; need and significance of processing
these foods, Important case studies processing of tea and coffee.

Unit 11 ‘ METHODS OF FOOD HANDLING AND STORAGE | 9 hours

Nature of harvested crop, plant and animal; storage of raw materials and products using low temperature,

refrigerated gas storage of foods, gas packed refrigerated foods, Gas atmospheric storage of meat, grains, seeds
and flour, roots and tubers; freezing of raw and processed foods.

Unit 11T LARGE-SCALE FOOD PROCESSING 9 hours

Milling of grains and pulses; edible oil extraction; Pasteurization of milk and yoghurt; canningand bottling
of foods; drying — Traditional and modern methods of drying, Dehydration offruits, vegetables, milk,
animal products etc.; preservation by use of acid, sugar and salt;Pickling and curing with
microorganisms, use of salt, and microbial fermentation; frying,baking, extrusion cooking, snack foods;
Important case studies in dairy products with referenceto chocolate.

Unit IV FOOD MICROBIOLOGY AND FOOD SPOILAGE 9 hours
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Importance and significance of microorganisms in food science. Types of microorganismsAssociated
with food, its sources, Utilization of microorganisms in food industries-Geneticmanipulations, Fermented
Food Products, mycoproteins. Characteristic features, dynamics andsignificance of spoilage of different
groups of foods. Food borne illness: Important case studiesin Food borne illness with reference to fermented
products.

Unit V FOOD PACKAGING | 9 hours

Different packaging materials- Environmental and cost consideration in selecting packaging materials printing
of packages. Interactions between packaging material and foods. Vaccum packaging-Controlled atmospheric
packaging, Modified atmospheric packaging. Packaging systems- Active & Intelligent packaging. Irradiation.

Total Lecture Hours ‘ 45 hours

Text Books
1. Lopez, G.F.G. and Canovas, G.V.B., Food Science and Food Biotechnology, CRCPress, Florida,
USA, 2013.
2. Roger, A., Gordan, B., and John, T., Food Biotechnology, Cambridge University Press,USA, 5%
Edition, 2014

3. Pelezar, M.l and Reid, R.D., Microbiology, McGraw Hill Book Company, New York,5" Edition, 2015.
4. James, M.J. Modern Food Microbiology, CBS Publisher, 3™ Edition, 2010.

Reference Books

1. George, J. B., Basic Food Microbiology, Springer Verlag, London, 2" Edition, 1995.

2. James, M. J., Modern Food Microbiology, Springer Verlag, London, 7" Edition, 2006.

3. Frazier, W.C., Westhoff, D.C., Food Microbiology, McGraw-Hill Book Co, New York,4™" Edition,
1988.

Evaluation Scheme

Total
. Technical CATI End Semester Course Tota
Assignment Seminar & Model Exam Int I Fat I Total
i CATII X nterna xterna
10 5 20 15 50 50 50 100

COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
co1| 3 2 1 1 - 2 2 1 - 1 - 2 2 2 2
co2 | 3 2 2 1 1 2 2 1 - 1 - 2 3 2 2
Co3 | 3 3 2 2 2 2 2 1 - 1 - 2 3 3 2
Co4 | 3 3 2 2 2 2 2 1 - 2 - 2 3 3 3
Co5 | » 2 2 1 1 3 3 2 - 2 - 3 2 3 3
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Course Code Core Name P | C
INTRODUCTION TO
240ECO12 COMPUTATIONAL BIOLOGY 0 3
Pre-requisite Syllabus
Common to all version 1.0

Course Objectives:

1. Introduce molecular biology, basic mathematics, statistics, and computer science principles for
bioinformatics.

2. Study cloning, clone libraries, sequencing techniques, and genome mapping methods in molecular
biology.

3. Learn databases, sequence analysis, and alignment techniques for DNA and protein sequences.

4. Explore advanced bioinformatics techniques like local alignment, HMMs, and sequence profile
analysis.

5. Study statistical methods, probability distributions, and sequence alignment in bioinformatics
applications.

Expected Course Outcomes:

At the end of the course, students would be able to

Co1 Understand molecular biology, basic math/statistics, and computer science concepts applied in
bioinformatics.

CO2 Learn cloning, library creation, sequencing methods, and genome mapping in molecular biology.

CO3 Understand bioinformatics databases, sequence comparison, and dynamic programming for
sequence alignment.

CO4 Apply advanced bioinformatics algorithms, sequence alignments, and profile analysis using hidden
Markov models.

CO5 Understand statistical methods, extreme value distributions, and sequence pattern analysis in
bioinformatics.

BASICS OF MOLECULAR BIOLOGY, MATHEMATICS, STATISTICS

Unit] & COMPUTER SCIENCE

9 hours

Molecular Biology, Mathematics, Statistics, and Computer science; Molecular Biology - DNA and proteins,
the central dogma, the genetic code transfer, RNA and protein sequences, Mathematics- introduction to graphs,
interval graphs, probability and statistics; Basics of computer science.

Unit I1 | NICHE AREAS OF MOLECULAR BIOLOGY ‘ 9 hours

Cloning and clone libraries; Random clones; Libraries by complete digestion; Libraries bypartial digestion;
Physical genome maps: Oceans, islands, and anchors; Mapping byfingerprinting; Mapping by anchoring;
An overview of clone overlap; Sequence assembly;Shotgun sequencing; Sequencing by hybridization.

Unit IIT | BASICS OF BIOINFORMATICS ‘ 9 hours

Databases and rapid sequence analysis; DNA and protein sequence databases; Hashing a sequence; Repeats
in a sequence; Sequence comparison by hashing; Sequence comparisonby statistical content; Dynamic
programming alignment of two sequences; Global distance alignment; Global similarity alignment; Multiple
sequence alignment, trees and sequences; Trees- Distance- Parsimony- Maximum likelihood trees
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Unit IV ADVANCED BIOINFORMATICS ‘ 9 hours

Local ahgnment and clumps; Linear space algorithms; Tracebacks; Inversions; Map alignment; Parametric
sequence comparisons; Dynamic programming in r-Dimensions; Weighted - average sequences; Profile
analysis; Alignment by hidden Markov models consensus word analysis

NICHE AREAS OF MATHEMATICS, STATISTICS AND COMPUTER
9 hours
SCIENCE
Extreme value distributions; The chein - stein method; Poisson approximation and long matches; Sequence

alignment with scores; Probability and statistics for sequence patterns; A central limit theorem; non-
overlapping pattern counts

Unit VvV

Total Lecture Hours | 45 hours

Text Books

1. Waterman, M. S. (2018). Introduction to Computational Biology: Maps, Sequences and Genomes.
United States: CRC Press.

2. Wong, K. (2021). Computational Biology and Bioinformatics: Gene Regulation. Taylor & Francis
Limited.

Reference Books

1. Winschiers, R. (2015). Computational Biology: A Practical Introduction to BioData Processing and
Analysis with Linux, MySQL, and R. Germany: Springer Berlin Heidelberg.

2. Handley, M. S. (2008). The Elements of Computational Biology. United States: Cambridge University
Press.

Evaluation Scheme

Total
. Technical CATI End Semester Course Tota
Assignment Seminar & Model Exam Internal External Total
CATII ¢ xtern
10 5 20 15 50 50 50 100

COs | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

CO1| 3 2 2 1 2 1 1 0 0 0 0 1 2 1 1

Cco2| 3 2 2 2 2 1 1 0 0 0 0 1 2 2 1

CO3| 3 3 2 3 2 1 1 1 0 0 0 1 3 2 2
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CO4 3 3 3 2 1 1 1 1 3
CO5 3 2 2 3 1 1 1 0 3
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SCHOOL OF ENGINEERING AND TECHNOLOGY

DEPARTMENT ELECTRICAL AND ELECTRONICS ENGINEERING

Category — 0 Mandatory

Courses
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24MAC002 INDIAN CONSTITUTION L | T|P|C

31701010

Prerequisite NIL Syllabus Version
1.0

Course Objectives
To Understand the emergence and evolution of Indian Constitution.

To Understand the structure and composition of Indian Constitution.

To Understand and analyze federalism in the Indian context.
To Analyze Panchayat Raj institutions as a medium of decentralization

To Understand and analyze the three organs of the state in the contemporary scenario.

Unit 1 - The Constitution — Introduction

6 hrs

1.1  The History of the Making of the Indian Constitution
1.2 Preamble and the Basic Structure, and its interpretation

1.3 Fundamental Rights and Duties and their interpretation

1.4  State Policy Principles

Unit 2 - Union Government

6 hrs

2.1 Structure of the Indian Union
2.2 President — Role and Power
2.3 Prime Minister and Council of Ministers

2.4 Lok Sabha and Rajya Sabha

Unit 3 - State Government

6 hrs

3.1 Governor — Role and Power
3.2 Chief Minister and Council of Ministers

3.3 State Secretariat

Unit 4 - Local Administration

6 hrs

4.1  District Administration
4.2 Municipal Corporation
4.3  Zila Panchayat

Unit 5 — Election Commission

6hrs

5.1 Role and Functioning
5.2 Chief Election Commissioner

5.3 State Election Commission
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TextBooks/SuggestedLearningResourc

S. No. Title of Book Author Publication
1 Ethics and Politics of the Rajeev Oxford University Press, New Delhi,
Indian Constitution Bhargava 2008

) The Constitution of India

B.L. Fadia| Sahitya Bhawan; New edition (2017)

3 Introduction to the

Basu

o , DD Lexis Nexis; Twenty-Third 2018 edition
Constitution of India

SuggestedSoftware/LearningWebsites:

1. https://www.constitution.org/cons/india/const.html
2. http://www.legislative.gov.in/constitution-of-india
3. https://www.sci.gov.in/constitution



http://www.constitution.org/cons/india/const.html
http://www.legislative.gov.in/constitution-of-india
http://www.sci.gov.in/constitution
http://www.toppr.com/guides/civics/the-indian-constitution/the-constitution-of-india/
http://www.toppr.com/guides/civics/the-indian-constitution/the-constitution-of-india/
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Prerequisite NIL Syllabus Version
1

Course Objectives

People working in industries or elsewhere essentially require the knowledge of environmental science

so as to enable them to work and produce most efficient, economical and eco-friendly finished
products.

e Understand the ecosystem and terminology and solve various engineering problems applying
ecosystem knowledge to produce ecofriendly products.

Understand the suitable air, extent of noise pollution, and control measures and acts.
Understand the water and soil pollution and control measures and acts.

Understand different renewable energy resources and efficient process of harvesting.
Understand Solid Waste Management, ISO 14000 & Environmental Management.

Course Outcomes
Upon completion of the course, the students will be able to
CO1: Solve various engineering problems applying concept of ecosystem to produce ecofriendly
products.
CO2: Use relevant air and noise control method to solve domestic and industrial problems.
CO3: Use relevant water and soil control method to solve domestic and industrial problems.
CO4: Recognize relevant energy sources required for domestic and industrial applications.
CO5: Solve local solid and e-waste problems.

Unit 1 ECOSYSTEM | 9 Hours

Structure of ecosystem: biotic & abiotic components, Food chain and food web, Aquatic (Lentic and Lotic)
and terrestrial ecosystem, Carbon cycle, Nitrogen cycle, Sulphur cycle, Phosphorus cycle, Global warming
- Causes, effects, process, Green House Effect. Ozone depletion.

Unit 2 AIR AND NOISE POLLUTION 9 Hours
Definition of pollution and pollutant, Natural and manmade sources of air pollution (Refrigerants, 1.C.,

Boiler), Air Pollutants: Types, Particulate Pollutants: Effects and control (Bag filter, Cyclone separator,

Electrostatic Precipitator), Gaseous Pollution Control: Absorber, Catalytic Converter; Effects of air
pollution due to Refrigerants, 1.C., Boiler.

Noise pollution: sources of pollution, measurement of pollution level, Effects of Noise pollution, Noise
pollution (Regulation and Control) Rules, 2000.

Unit 3 WATER AND SOIL POLLUTION

9 Hours
Sources of water pollution, Types of water pollutants, Characteristics of water pollutants, Turbidity, pH,
total suspended solids, total solids, BOD and COD: Definition, calculation. Waste Water Treatment:
Primary methods: sedimentation, froth floatation, Secondary methods: Activated sludge treatment,
Trickling filter, Bioreactor, Tertiary Method: Membrane separation technology.

Causes, Effects and Preventive measures of Soil Pollution: Causes-Excessive use of Fertilizers, Pesticides
and Insecticides, Irrigation, E-Waste.
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Unit 4 RENEWABLE SOURCES OF ENERGY

9 Hours

Solar Energy: Basics of Solar energy, Flat plate collector (Liquid & Air), Theory of flat plate collector —

importance of coating, Advanced collector — examples. Solar photovoltaics: crystalline PV, emerging PV
technologies.

Biomass: Overview of biomass as energy sources, Thermal characteristics of biomass as fuel, Anaerobic
digestion, Biogas production mechanism, Utilization and storage of biogas.

Wind energy: Current status and future prospects of wind energy, Wind energy in India, Environmental
benefits and problem of wind energy.
New Energy Sources: Need of new sources. Different types new energy sources. Applications of

(Hydrogen energy, Ocean energy resources, Tidal energy conversion). Concept, origin and power plants
of geothermal energy.

Unit 5 SOLID WASTE MANAGEMENT, 1SO14000 & ENVIRONMENTAL 9 Hours
MANAGEMENT

Municipal solid waste: Collection and disposal, Integrated Solid Waste Management (3R principles, energy
recovery, sanitary landfill). Hazardous waste: Management of industrial waste, E-waste, and biomedical

waste. Concept of Carbon Credit, Carbon Footprint. ISO14000: Implementation in industries, benefits
Environmental management in fabrication industry.

Total Lecture Hours 45 Hours

Text Books

1. Introduction to Environmental Engineering & Science, 3e, Author: Gilbert M. Masters (Publisher:

Pearson India)
Reference Books

Introduction to Environmental Engineering, Se, Author: Mackenzie Devis (Publisher: McGraw
Education)

1.

2. Environmental Engineering Science, le, Author: William W. Nazaroff (Publisher: Wiley India)
3. Environmental Science, 8¢ (ISV), Author: Botkin, (Publisher: Wiley India)

4. Renewable Energy, 4¢ (International edition), Author: Stephen Peake (Publisher: Oxford
University Press)

5. Non-Conventional Energy Resources, 3e, Author: B. H. Khan (Publisher: McGraw Hill Education)
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Prerequisite NIL Syllabus Version
1.0

Course Objectives:
The course aims to:

* To introduce green wireless communication concept.

* To understand the evolving paradigm of cooperative and green wireless communication concept and the
challenges and trade-offs involved in such networks.

* To study various Spectral Efficiency trade-offs in Cellular systems.

* To understand the different power- saving strategies and energy efficient signal, system, and network
design.

» To expose the energy efficiency and saving technique adapted in existing wireless component, protocols
and networks and the evolution of green future wireless communication technologies

Course Outcomes:

Upon the completion of the course, the students will be able to:
CO1: Understand Fundamentals of Green Wireless Communications.
CO2: Analyze cooperative techniques and base station coordination methods to improve energy efficiency
CO3: Evaluate cooperative communication architectures, coding schemes for sustainable wireless system.
CO4: Apply power minimization strategies and energy harvesting techniques.
COS5: Assess energy efficiency and energy saving techniques in wireless networks.

UNIT 1 Green Wireless Communication ‘ 9
Introduction — Origin of Green Communications — Telecommunication Systems Model and Energy Efficiency
— Broadband Access Evolution — Cell Site Power Consumption Modeling — Power and Energy Metrics — Energy

and throughput Efficiency in LTE Radio Access Network.

UNIT 2 Cooperative Techniques | 9
Cooperative techniques for energy efficiency, Cooperative base station techniques for cellular wireless
networks; Turbo base stations; Antenna architectures for cooperation; Cooperative communications in 3GPP

LTE-Advanced, Partial information relaying and Coordinated multi-point transmission in LTE-Advanced
UNIT 3 Cooperative Communications and Green Concepts \ 9
Network architectures and research issues in cooperative cellular wireless networks; Cooperative
communications in OFDM and MIMO cellular relay networks: issues and approaches; Fundamental trade-offs

on the design of green radio networks, Green modulation and coding schemes.

UNIT 4 Minimizing Power Consumption | 9
Green Wireless Access Networks; Energy Efficiency and Network Technologies; Cell Deployment Strategies;
Relaying Techniques; Base Station Coordination and Cooperation; Adaptive Network Reconfiguration; Radio
Resource Management; Future Architectures; Green Ad Hoc and Sensors Network; Energy Harvesting
Techniques.

UNIT 5 Energy Efficiency & Savings ‘ 9

Dynamic Spectrum and Traffic Load Management: Power Saving -Dynamically Powering Down, Radio

Network Equipment, Propagation Down Radio Network Equipment, Propagation Improvement, Channel

Bandwidth Increase, or Better Metrics; Energy Reduction Techniques for High Traffic Load Scenarios; Energy
Reduction for Techniques Load Scenarios, Other Energy Reduction Techniques.

Total Periods : 45




¢ ‘*\ DHANALAKSHMI SRINIVASAN
UNIVERSITY
Wemecs>  Tiruchirappalli, Tamil Nadu — 621 112.

“\\‘EEII“ 3

/3

%,

sohogy ,

%

JonoW®

W
(g
>

[¢

Text Books
1.

F.Richard Yu XI Zhang, Victor C.M. Lung, “Green Communications and Networking”, CRC press. 1%
Edition, 2019.
2. Zhengguo Sheng & Chi Harold Liu," Energy Efficient Cooperative Wireless Communication and
Networks”, McGraw Hill Education (India) Private Limited. Fifth Edition, Reprint 2015.

References

1. Jinsong Wu, Sundeeop Rangan, and Honggnag Zhang. “Green Communications: Theoretical

Fundamentals, Algorithms and Applications”, CRP Press, 2016.
2. Green Communication and Networking: F. Richard Yu Xi Zhang, Victor C.M Leung; CRC Pres,
2019.
3. Mohammad Obaidat S, Alagan Anpalagan and Isaac Woungang, “Handbook of Green Information and
Communication Systems” 1% Edition, Academics Press, 2012.
4. http://digimat.in/nptel/courses/video/117102062/LO1.html
5. https://matlabacademy.mathworks.com/details/wireless-communications-onramp/wireless



http://digimat.in/nptel/courses/video/117102062/L01.html
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Prerequisite NIL Syllabus Version
1.0

Course Objectives:

To facilitate the students with the concepts of Indian traditional knowledge and to
make them understand the Importance of roots of knowledge system.

Unit I

h
INTRODUCTION TO TRADITIONAL KNOWLEDGE 9 hours

Define traditional knowledge, nature and characteristics, scope and importance, kinds of
traditional knowledge, the physical and social contexts in which traditional knowledge develop

the historical impact of social change on traditional knowledge systems. Indigenous Knowledge
(IK), characteristics, traditional knowledge vis-a-vis indigenous knowledge

traditional knowledge Vs western knowledge traditional knowledge vis-a-vis formal knowledge

Unit I1

PROTECTION OF TRADITIONAL KNOWLEDGE 9 hours

The need for protecting traditional knowledge Significance of TK Protection, the value of TK in the
global economy, Role of Government to harness TK.

Unit IIT |LEGAL FRAMEWORK AND TRADITIONAL 9 hours
KNOWLEDGE
A: The Scheduled Tribes and Other Traditional Forest Dwellers (Recognition of Forest Rights) Act
2006, Plant Varieties Protection and Farmers Rights Act, 2001 (PPVFR Act);
B: The Biological Diversity Act 2002 and Rules 2004, the protection of traditional knowledge
bill, 2016. Geographical indications act 2003.

Unit IV TRADITIONAL KNOWLEDGE AND INTELLECTUAL 9 hours
PROPERTY
Systems of traditional knowledge protection, Legal concepts for the protection of traditional
knowledge, Certain non IPR mechanisms of traditional knowledge protection, Patents and

traditional knowledge, Strategies to increase protection of traditional knowledge, global legal
FORA for increasing protection of Indian Traditional Knowledge.

Unit vV

TRADITIONAL KNOWLEDGE IN DIFFERENT SECTORS 9 hours

Traditional knowledge and engineering, Traditional medicine system, TK and biotechnology, TK
in agriculture, Traditional societies depend on it for their food and healthcare needs Importance of

conservation and sustainable development of environment, Management of biodiversity, Food
security of the country and protection of TK

Course Outcomes:
CO 1: Understand the concept of Traditional knowledge and its importance. CO 2:

Know the need and importance of protecting traditional knowledge.
CO 3: Know the various enactments related to the protection of traditional knowledge
CO 4: Understand the concepts of Intellectual property to protect the traditional knowledge. CO 5:
Understand the traditional knowledge in different sectors.
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SCHOOL OF ENGINEERING AND TECHNOLOGY

Textbooks:
1. Traditional Knowledge System in India, by Amit Jha, 2009.
2. Traditional Knowledge System and Technology in India by Basanta Kumar Mohanta and
Vipin Kumar Singh, Pratibha Prakashan 2012. .

References:
1. Traditional Knowledge System in India by Amit Jha Atlantic publishers, 2002
2. "Knowledge Traditions and Practices of India" Kapil Kapoor, Michel Danino E-

resources:
1. https:// www.youtube.com/watch?v=LZP1StpY EPM
2. http://nptel.ac.in/courses/121106003/



https://www.youtube.com/watch?v=LZP1StpYEPM
http://nptel.ac.in/courses/121106003/

