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4. B. Tech. in Biotechnology

4. (a) Mission of the Department

Mission Stmt - 1

To adopt effective teaching methods to improve the learning process and impart knowledge of biology and technology

Mission Stmt - 2

To provide hands-on training and technical skills to transform students into technocrats and facilitate research and higher education in

the fields of biotechnology

Mission Stmt - 3

To pursue and promote cutting-edge research in selected fields of biotechnology

4. (b) Program Educational Objectives (PEO)

PEO -1 | To impart knowledge in biological and chemical sciences for application in biological systems
PEO -2 | To develop skills in basic and applied fields of biotechnology leading to professionalism and leadership
PEO -3 | To provide hands-on training to students for carrying out independent research projects in emerging areas of biotechnology

4. (c) Mission of the Department to Program Educational Objectives (PEO) Mapping

Mission Stmt. - 1 Mission Stmt. - 2 Mission Stmt. - 3
PEO-1 H H H
PEO-2 M H H
PEO-3 H H H

H — High Correlation, M — Medium Correlation, L — Low Correlation

4. (d) Mapping Program Educational Objectives (PEO) to Program Learning Outcomes (PLO)

Program Learning Outcomes (PLO)

. Program Specific
Graduate Attributes (GA) Outcomes (PSO)
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PEO-3 M H H H H H H H H H H H H H H

H — High Correlation, M — Medium Correlation, L — Low Correlation

PSO — Program Specific Outcomes (PSO)

PSO -1 | Ability to integrate biology and engineering technology for application in industry and research
PSO -2 | Able to implement the biotechnology concepts in the applied fields of biotechnology
PSO -3 |Able to contribute towards the advancement of biotechnology in the fields of research and management
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4. (e) Program Structure: B.Tech. in Biotechnology

Humanities & Social Sciences

Basic Science Courses (B)

including Management Courses (H) Course Course Hours/ Week
Course Course Hours/ Week Code Title LIT|P| C
Code Title LIT/P| C Physics: Electromagnetic Theory, Quantum
18LEH101J | English 2/0]2] 3 {SRYB101 Mechanics, Waves and Optics 22
18LEH102J | Chinese 18CYB101J | Chemistry 31112 §
18LEH103J |French 18MAB101T | Calculus and Linear Algebra 3110 4
18LEH104J | German 2|10|2| 3 |||18MAB102T|Advanced Calculus and Complex Analysis 3110 4
18LEH105J | Japanese 18MAB303T | Bio-Statistics for Biotechnologists 3110 4
18LEH106J |Korean 18BTB103T | Human Physiology and Health 3010 3
18PDH101T | General Aptitude 01012] 1 Total Learning Credits 25
18PDH102T | Management Principles for Engineers 2/0/0| 2
18PDH103T | Social Engineering 21010 2 Professional Core Courses (C)
18PDH201T | Employability Skills & Practices 0j0(2] 1 Course Course Hours/ Week
Total Learning Credits 12 Code Title LITIP| C
18BTC101J | Biochemistry 3102 4
Engineering Science Courses (S) 18BTC102J | Cell Biology 3lol2] 4
Course Course Hours/ Week 18BTC103J | Microbiology 3|02 4
Code Title L | T|P| C |||18BTC104T |Genetics and Cytogenetics 3/0/0| 3
18MES101L | Engineering Graphics and Design 11014] 3 18BTC105J | Molecular Biology 3(012]| 4
18MES102J | Basic Civil and Mechanical Engineering 3[1]12] 5 18BTC106J | Immunology 3(012]| 4
18EES102L | Electrical and Electronics Eng. Workshop 1104 3 18BTC107J | Bioprocess Principles 310/2| 4
18CSS101J | Programming for Problem Solving 3|10|4| 5 ||18BTC108J|Plant Biotechnology 3(012]| 4
18CHS251T | Basic Chemical Engineering 3|10]0| 3 |||18BTC201J|Gene manipulation and Genomics 3(012]| 4
18CHS252T | Chemical Engineering Principles 3|10]0| 3 |||18BTC202J |Bioprocess Engineering 3(012]| 4
18CHS253L | Chemical Engineering Practice 0[0]4]| 2 ||18BTC203J |Animal Biotechnology 3(012]| 4
Total Learning Credits 24 ||| 18BTC204T | Protein engineering and proteomics 300 3
18BTC301J | Bioseparation Technology 3(012]| 4
Professional Elective Courses (E) 18BTC350T | Comprehension 0110 1
(Any 6 Courses) Total Learning Credits 51
Course Course Hours/ Week
Code Title LIT|P| C Open Elective Courses (0)
Sub-stream: Medical Biotechnology (Any 5 Courses)
18BTE301T | Developmental Biology 3/0/0]| 3 Code Course Title LIT/P|C
18BTE302T | Cellular & Molecular Neuroscience 3/0|0| 3 |[18BTO101T|Human Health and di 3/0]0]3
18BTE303T | Metabolic Disorders 310]0| 3 || 18BTO102T|Modelling of biomolecules 31003
18BTE304T |Infectious Diseases 310]0| 3 ||18BTO103T|Activated carbon technology 31003
18BTE401T | Cancer Biology 310|0| 3 ||[18BTO104T Defense Forces in our body 310103
18BTE402T | Physiology of Stress and its Management 310]0]| 3 |||18BTO105T |Animal Models for Research 3003
Sub-stream: Pharmaceutical Biotechnology 18BTO106T | Waste to Wealth to Wheels 31003
18BTE305T | Pharmaceutical Biotechnology 3/10/0] 3 18BTO107T | Fundamental Neurobiology 31003
18BTE306T | Bioinformatics 3/0]0] 3 Total Learning Credits 15
18BTE307T | Drug Discovery and Drug Designing 3/0/0]| 3
18BTE308T | Marine Biotechnology 3/1010] 3 7. Project Work, Seminar, Internship In
18BTE403T | Vaccine Biotechnology 310/0] 3 Industry/ Higher Technical Institutions (P)
18BTE404T | Molecular Basis of Drug action 3/0|0] 3 Code Course Title LITIP|C
Sub-stream: Plant and Food Biotechnology 18BTP101L |[MOOC- 1
18BTE309T | Plant nutrition and physiology 310/0]| 3 18BTP102L | Industrial Training-1 0|02\ 1
18BTE310T | Plant Hormones and Signaling 31010 3 |||18BTP103L |Seminar- 1
18BTE311T | Pathogenesis-Related Proteins In Plants 3/0]0] 3 18BTP104L |[MOOC- 2
18BTE312T | Food Science and Nutrition 310)0| 3 ||18BTP105L |Industrial Training-2 01021
18BTE405T | Therapeutic Compounds from Plants 3/0/0]| 3 18BTP106L | Seminar - 2
18BTE406T | Food safety and quality Management 3100 3 ||18BTP107L |Minor Project ololsls
Sub-stream: Bioprocess Technology 18BTP108L |Internship (4-6 weeks)
18BTE313T | Enzyme Engineering and Technology 3/0]0] 3 18BTP109L | Project olol2!10
18BTE314T | Membrane Technology 3/0|0| 3 ||18BTP110L |Semester Internship
18BTE315T | Industrial Fermentation Technology 3/0]0] 3 Total Learning Credits 15
18BTE316T | Bioreactor Design 3/0/0]| 3
18BTE407T | Bioprocess Modelling and Simulation 3/0/o0] 3 Mandatory Courses (M)
18BTE408T | Bioprocess Plant Design 3lolo] 3 Code Course Title L|T|P|C
Sub-stream: Environmental Biotechnology 18PDM101L | Professional Skills and Practices 0/0]2]0
18BTE317T | Environmental Biotechnology 3/ 00| 3 || 18PDM201L|Competencies in Social Skills olola2lo
18BTE318T |Industrial Waste Management 3| 00| 3 || 18PDM203L|Entrepreneurial Skill Development
18BTE319T | Bioenergy 3/0]o| 3 ||18PDM202L|Critical and Creative Thinking Skills olol2lo
18BTE320T | Environmental Microbiology. & Metagenomics | 3| 0 | 0 | 3 ||| 78PDM204L |Business Basics for Enirepreneurs
18BTE409T | Bioremediation Technology 3100 3 ||18PDM301L|Analytical and Logical Thinking Skills 0ololalo
18BTE410T | Environmental Biosensors 3/0/0]| 3 ||18PDM302L |Entrepreneurship Management
Total Leaming Credits 18 18LEM101T | Constitution of India 171000
18LEM102J | Value Education 1101110
Mandatory Courses (M) 18GNM101L | Physical and Mental Health using Yoga 010]2]0
Code Course Title L[T[P][C | 18GNMI02LINSS
18LEM110L | Indlian Art Form 0| 0 2| o||[{8ENMI0SL NCC 0101210
18CYM101T | Environmental Science 100/ 0]/ 18GNM104L NSQ =
18BTM191T | Bioethics and IPR 1 0olo 0 18LEM109T | Indian Traditional Knowledge 1 [ 0 [
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4. (f) Program Articulation (B.Tech. in Biotechnology)

Course
Code

Course Name

Program Learning Outcomes (PLO)

Graduate Attributes

PSO

18BTC101J

Biochemistry

18BTC102J

Cell Biology

18BTC103J

Microbiology

18BTC104T

Genetics and Cytogenetics

18BTC105J

Molecular Biology

18BTC106J

Immunology

18BTC107J

Bioprocess Principles

18BTC108J

Plant Biotechnology

18BTC201J

Gene manipulation and Genomics

18BTC202J

Bioprocess Engineering

18BTC203J

Animal Biotechnology

18BTC204T

Protein engineering and proteomics

18BTC301J

Bioseparation Technology

18BTE301T

Developmental Biology

18BTE302T

Cellular & Molecular Neuroscience

18BTE303T

Metabolic Disorders

18BTE304T

Infectious Diseases

18BTE401T

Cancer Biology

18BTE402T

Physiology of Stress and its Management

18BTE305T

Pharmaceutical Biotechnology

18BTE306T

Bioinformatics

18BTE307T

Drug Discovery and Drug Designing

18BTE308T

Marine Biotechnology

18BTE403T

Vaccine Biotechnology

18BTE404T

Molecular Basis of Drug action

18BTE309T

Plant nutrition and physiology

18BTE310T

Plant Hormones and Signaling

18BTE311T

Pathogenesis-Related Proteins In Plants

18BTE312T

Food Science and Nutrition

18BTE405T

Therapeutic Compounds from Plants

18BTE406T

Food safety and quality Management

18BTE313T

Enzyme Engineering and Technology

18BTE314T

Membrane Technology

18BTE315T

Industrial Fermentation Technology

18BTE316T

Bioreactor Design

18BTE407T

Bioprocess Modelling and Simulation

18BTE408T

Bioprocess Plant Design

18BTE317T

Environmental Biotechnology

18BTE318T

Industrial Waste Management

18BTE319T

Bioenergy

18BTE320T

Environmental Microbiology. & Metagenomics

18BTE409T

Bioremediation Technology

18BTE410T

Environmental Biosensors

18BTP101L

MoOC- 1

18BTP102L

Industrial Training-1

18BTP103L

Seminar - 1

18BTP104L

MOOC-2

18BTP105L

Industrial Training-2

18BTP106L

Seminar - 2

18BTP107L

Minor Project

18BTP108L

Internship (4-6 weeks)

18BTP109L

Project

18BTP110L

Semester Internship

Program Average
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H — High Correlation, M — Medium Cotrelation, L — Low Correlation
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4. (g) Implementation Plan: B.Tech.in Biotechnology

Semester - | Semester - Il
Code Course Title Hf ”rS/Twe;k c Code Course Title Hf ”rS/Twe;k C
18LEH101J |English 20| 2| 3 |||18LEH10XJ|Chinese/French/German/Japanese/Korean| 2 | 0| 2| 3
18MAB101T | Calculus and Linear Algebra 3[1]0]| 4 ||18MAB102T|Advanced Calculus and Complex Analysis 31,0 4
18PYB101 Physics: Electromagnetic Theory, Quantum 3l1]2] 5 18CYB101J | Chemistry 3112 5
Mechanics, Waves and Optics 18CSS101J | Programming for Problem Solving 3(0/4| 5
18MES101L | Engineering Graphics and Design 11014] 3 18EES102L | Electrical and Electronics Eng. Workshop 11014 3
18MES102J | Basic Civil and Mechanical Engineering 31 1]12| 5 |||18PDH101T|General Aptitude 0j0]2]| 1
18PDM101L | Professional Skills and Practices 0[0]2]| 0 |||18LEM102J|Value Education 1001 0
18LEM101T | Constitution of India 110]0| 0 |||[18GNM102L|NSS
18GNM101L | Physical and Mental Health using Yoga 010 2| 0 |||18GNM103L|NCC 0/0(2| 0
Total Learning Credits 20 ||| 18GNM104L| NSO
Total Learning Credits 21
Semester - llI Semester - IV
Code Course Title Hf ”rS/Twe;k c Code Course Title Hf ”rS/Twe;k C
18BTB103T | Human Physiology and Health 30| 0| 3 |||18CHS252T|Chemical Engineering Principles 3/0/0| 3
18CHS251T | Basic Chemical Engineering 30| 0| 3 ||18BTC105J|Molecular Biology 3(012| 4
18BTC101J |Biochemistry 31012 4 18BTC106J | Immunology 3(012| 4
18BTC102J | Cell Biology 31012 4 18BTC107J | Bioprocess Principles 3(012| 4
18BTC103J | Microbiology 31012 4 18BTC108J | Plant Biotechnology 3(012| 4
18BTC104T | Genetics and Cytogenetics 3/0]0] 3 Open Elective - | 3(0/0| 3
18PDH102T | Management Principles for Engineers 20| 0| 2 ||18PDH103T|Social Engineering 2(0/0| 2
18PDM201L | Competencies in Social Skills olol2l o 18PDM202L | Critical and Creative Thinking Skills olol2l o
18PDM203L | Entrepreneurial Skill Development 18PDM204L | Business Basics for Entrepreneurs
Total Learning Credits 23 ||| 18CYM101T | Environmental Science 110/0] 0
Total Learning Credits 24
Semester - V Semester - VI
Code Course Title Hf ”rS/Twe;k c Code Course Title Hf ”rS/Twe;k C
18CHS253L | Chemical Engineering Practice 00| 4| 2 ||18MAB303T|Bio-Statistics for Biotechnologists 31,0 4
18BTC201J | Gene manipulation and Genomics 31012 4 18BTC203J | Animal Biotechnology 3(012| 4
18BTC202J | Bioprocess Engineering 3101 2| 4 ||[18BTC204T |Protein engineering and proteomics 3/0/0]| 3
Professional Elective — 1 3100 3 18BTC350T | Comprehension ol1]o0] 1
Professional Elective — 2 3/0]0] 3 Professional Elective — 3 3lolol| 3
Open Elective - 2 31010 3 Professional Elective - 4 3lofo] 3
Open Elective - 3 31010 3 Open Elective - 4 3lojo] 3
18BTP101L |MOOC- 1 18PDH201T | Employability Skills and Practices 0lol2] 1
18BTP102L | Industrial Training-1 0(0]2 18BTP104L |MOOC- 2
18BTP103L | Seminar - 1 18BTP105L | Industrial Training-2 0|o0f2] 1
18PDM301L | Analytical and Logical Thinking Skills olol2 18BTP106L | Seminar - 2
18PDM302L | Entrepreneurship Management 18LEM110L | Indian Art Form 002 0
18LEM109T |Indiian Traditional Knowledge 11010 Total Learning Credits 23
Total Learning Credits
Semester - VII Semester - VIII
Code Course Title Hf ”rS/Twe;k c Code Course Title Hf ”rS/Twe;k C
18BTC301J | Bioseparation Technology 31012 4 18BTP109L | Project 0l 0l2 10
Professional Elective — 5 3/0/0] 3 18BTP110L | Semester Internship
Professional Elective — 6 3/0]0] 3
Open Elective — 5 3/0/0] 3
18BTP107L | Minor Project ololel 3
18BTP108L | Internship (4-6 weeks)
18BTM191T | Bioethics and IPR 1]ofo] o Total Learning Credits 10

Total Learning Credits

—
(2]
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SRM INSTITUTE OF SCIENCE AND TECHNOLOGY
SSRM

Kattankulathur, Kancheepuram District 603203, Tamil Nadu, India

5. B.Tech. in Biotechnology
with Specialization in Regenerative Medicine

5. (a) Mission of the Department

Mission Stmt - 1 | To adopt effective teaching methods to improve the learning process and impart knowledge of biology and technology.

Mission Stmt - 2

To provide hands-on training and technical skills to transform students into technocrats and facilitate research and higher education in
the fields of biotechnology.

Mission Stmt - 3 | To pursue and promote cutting-edge research in selected fields of biotechnology

5. (b) Program Educational Objectives (PEO)

PEO -1 | To provide basic knowledge on biomaterials from the perspective of engineers.

PEO -2 |To learn the clinical relevance of stem cells along with biomaterials.

PEO -3 | To understand the potency of stem cells towards any cell-specific lineage at the cellular and molecular levels.

PEO -4 | To provide knowledge on immunobiology and immune responses related to regeneration and transplants.

PEO -5 | To encourage students to think solving the major limitations in the transplantation due to shortage of donors.

5. (c) Mission of the Department to Program Educational Objectives (PEO) Mapping
Mission Stmt. - 1 Mission Stmt. - 2 Mission Stmt. - 3

PEO -1 H H H

PEO-2 H H H

PEO-3 H H H

PEO-4 H H H

PEO-5 H H H

H — High Correlation, M — Medium Correlation, L — Low Correlation

5. (d) Mapping Program Educational Objectives (PEO) to Program Learning Outcomes (PLO)

Program Learning Outcomes (PLO)

Program Specific

Graduate Attributes (GA) Outcomes (PSO)
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PEO-5 M M M H H L L H M H L L H H L

H — High Correlation, M — Medium Correlation, L — Low Correlation

PSO — Program Specific Outcomes (PSO)

PSO -1 |Gain knowledge and get expertise in the field of biomaterials related to tissue engineering
PSO -2 |Understand the significance of stem cells towards tissue engineering and regenerative medicine
PSO -3 |Develop the strategies for solving the problems associated with functional organ development in vivo
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5. (e) Program Structure:B.Tech. in Biotechnology with Specialization in Regenerative Medicine

Humanities & Social Sciences

Basic Science Courses (B)

including Management Courses (H) Course Course Hours/ Week
Course Course Hours/ Week Code Title LITIP| C
Code Title L/ T/P|lC Physics: Electromagnetic Theory, Quantum
18LEH101J | English 2/0]2] 3 {SRYB101 Mechanics, Waves and Optics 22
18LEH102J | Chinese 18CYB101J | Chemistry 3112 §
18LEH103J |French 18MAB101T | Calculus and Linear Algebra 3|10 4
18LEH104J | German 20| 2| 3 |||18MAB102T |Advanced Calculus and Complex Analysis 3|10 4
18LEH105J | Japanese 18MAB303T | Bio-Statistics for Biotechnologists 3|10 4
18LEH106J |Korean 18BTB103T |Human Physiology and Health 3100 3
18PDH101T | General Aptitude 0(012] 1 Total Learning Credits 25
18PDH102T | Management Principles for Engineers 2/0/0| 2
18PDH103T | Social Engineering 2(0[0] 2 Professional Core Courses (C)
18PDH201T | Employability Skills & Practices 0/0/2]| 1 Course Course Hours/ Week
Total Learning Credits 12 Code Title LITIP| C
18BTC101J |Biochemistry 3(0(2)| 4
Engineering Science Courses (S) 18BTC102J | Cell Biology 3/0]2] 4
Course Course Hours/ Week 18BTC103J |Microbiology 3102 4
Code Title L|T|P| C ||| 18BTC104T |Genetics and Cytogenetics 3/0[0| 3
18MES101L | Engineering Graphics and Design 110/ 4] 3 18BTC105J | Molecular Biology 31012 4
18MES102J | Basic Civil and Mechanical Engineering 3|1 112] 5 18BTC106J |Immunology 31012 4
18EES102L | Electrical and Electronics Eng. Workshop 11014 3 18BTC107J | Bioprocess Principles 3|10/2]| 4
18CSS101J | Programming for Problem Solving 30| 4| 5 |||18BTC108J |Plant Biotechnology 31012 4
18CHS251T | Basic Chemical Engineering 30| 0| 3 |||18BTC201J |Gene manipulation and Genomics 31012 4
18CHS252T | Chemical Engineering Principles 30| 0| 3 |||18BTC202J |Bioprocess Engineering 31012 4
18CHS253L | Chemical Engineering Practice 00| 4| 2 |||18BTC203J |Animal Biotechnology 31012 4
Total Learning Credits 24 ||| 18BTC204T |Protein engineering and proteomics 3100 3
18BTC301J |Bioseparation Technology 31012 4
5. Professional Elective Courses (E) 18BTC350T | Comprehension 01110 1
(Any 6 Courses) Total Learning Credits 51
Course Course Hours/ Week
Code Title LIT|P| C Open Elective Courses (0)
18BTE411T | Molecular Cell Biology 3/0/0] 3 (Any 5 Courses)
18BTE412T | Cell Communication and Signaling 3/0[0] 3 Course Course Hours/ Week
18BTE413T | Stem Cell Technology 3/0/0] 3 Code Title LITIPI| C
18BTE414T | Biomaterials in Tissue Engineering 31010 3 |\[18BTO101T |Human Health and di 3lolol| 3
18BTE415T | Nanotechnology in Regenerative Medicine 310|0| 3 |[[18BT0102T |Modelling of biomolecules 3lolo] 3
18BTE416T | Tissue Engineering for Regenerative Medicine | 3 | 0 | 0| 3 ||[18BT0103T |Activated carbon technology 3lolo] 3
18BTE417T | Bioreactors in Tissue Engineering 310 0| 3 ||[18BTO104T |Defense Forces in our body 3lolo] 3
18BTE418T | Developmental Biology in Tissue Engineering | 3 | 0| 0 | 3 |[[18BTO105T |Animal Models For Research 3lolo] 3
18BTE419T | Advanced Immunology and Vascular Tissue 3l0lol 3 |[18BTO106T Waste to Wealth fo Wheels 3lolo] 3
Engineering i i 18BTO107T | Fundamental Neurobiology 3lolo] 3
Total Learning Credits 18 Total Learning Credits 15
7. Project Work, Seminar, Internship In Code Mandé?gsgo%';ls: - LIT|P|C
Industry! Higher Technical Insfitutions (P) 18PDM101L | Professional Skills and Practices 0jo0]2]0
Code Course Title LIT|P|C —— —
18PDM201L | Competencies in Social Skills
18BTP101L |MOOC- 1 T 0(0|2]0
- — 18PDM203L | Entrepreneurial Skill Development
18BTP102L | Industrial Training-1 010|2|1 - - = -
- 18PDM202L | Critical and Creative Thinking Skills
18BTP103L | Seminar - 1 - ; 010]|2]|0
18PDM204L | Business Basics for Entrepreneurs
18BTP104L |[MOOC- 2 . 5 e ;
- — 18PDM301L |Analytical and Logical Thinking Skills
18BTP105L | Industrial Training-2 00|21 - 00|20
- 18PDM302L | Entrepreneurship Management
18BTP106L | Seminar - 2 P :
: 5 18LEM101T | Constitution of India 110100
18BTP107L | Minor Project -
- 0| 0| 6|3 || 18LEM102J |Value Education 1101110
18BTP108L |Internship (4-6 weeks) ; :
- 18GNM101L | Physical and Mental Health using Yoga 0/0]2]0
18BTP109L | Project
18BTP110L | Semester Internship SRR (cChM102LINSS
Total Learning Credits 15 e JLiTg 010120
9 18GNM104L|NSO
18LEM109T |Indian Traditional Knowledge 110100
18LEM110L |Indian Art Form 010]2]0
18CYM101T | Environmental Science 110100
18BTM191T | Bioethics and IPR 17101010
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5. (f) Program Articulation: B.Tech. in Biotechnology with Specialization in Regenerative

Medicine
Program Learning Outcomes (PLO)
Graduate Attributes PSO
r
Course Course Name
Code

18BTC101J | Biochemistry

18BTC102J | Cell Biology

18BTC103J | Microbiology

18BTC104T | Genetics and Cytogenetics

18BTC105J | Molecular Biology

18BTC106J |Immunology

18BTC107J |Bioprocess Principles

18BTC108J | Plant Biotechnology

18BTC201J | Gene manipulation and Genomics

18BTC202J |Bioprocess Engineering

18BTC203J | Animal Biotechnology

18BTC204T | Protein engineering and proteomics

18BTC301J |Bioseparation Technology

18BTE411T | Molecular Cell Biology

18BTE412T | Cell Communication and Signaling

18BTE413T | Stem Cell Technology

18BTE414T | Biomaterials in Tissue Engineering

18BTE415T | Nanotechnology in Regenerative Medicine

18BTE416T | Tissue Engineering for Regenerative Medicine

18BTE417T | Bioreactors in Tissue Engineering

18BTE418T | Developmental Biology in Tissue Engineering

18BTE419T | Advanced Immunology and Vascular Tissue Engineering

18BTP101L |MOOC- 1

18BTP102L |Industrial Training-1

18BTP103L |Seminar - 1

18BTP104L |MOOC- 2

18BTP105L |Industrial Training-2

18BTP106L |Seminar - 2

18BTP107L |Minor Project

18BTP108L |Internship (4-6 weeks)

18BTP109L | Project

18BTP110L |Semester Internship

T T TS (DTS || DX | X || T | X | X | X Engineering Knowledge

TN T TSISIS|TISIS|S IS | |||||| || | | < nvironment & Sustainability

IR T TN ISR |G T ) (| | | | | X Problem Analysis
TS S S| TS| DD ||| ||| | ||| T | | | X Pesign & Development
I I XSS S| DD |3 | | T ||| T | | | = Analysis, Design, Research
T XTSI S| DD ||| DD ||| || || ||| T | | | X Modem Tool Usage
IS I ST S| ||| ||| || T || T | | = (Society & Culture
I TSI DT ST D || ||| ||| || | T | = Ethics

I I I I I ||| I ||| T (T T XTI || ||| ||| ||| X | | X | I |Individual & Team Work
I I I I I I |I|I I ||| T | T T I T ||| ||| ||| ||| | X | | I | I |Communication

I I I I I I T I T (I T T || ||| ||| T | | | | X |Project Mgt. & Finance
I I IS DT ||| || | T | | T | | = |Life Long Leaming
I I I I I ||| I I I I I I (I I ||| T ||| ||| ||| T PsO-1

I ||| ||| ||| ||| ||| ||| ||| | | T | T PsO-2

I ol ISl B S S o nff s e o e e o e ) e e e o o e el e o s ) sl e e o e ) SO K
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5. (g) Implementation Plan: B.Tech. in Biotechnology with Specialization in Regenerative

Medicine
Semester - | Semester - Il
Code Course Title Hf ”rS/Twe;k c Code Course Title Hf ”rS/Twe;k C
18LEH101J |English 20| 2| 3 ||18LEH10XJ|Chinese/French/German/Japanese/Korean| 2 | 0| 2| 3
18MAB101T | Calculus and Linear Algebra 3[1]0]| 4 ||18MAB102T|Advanced Calculus and Complex Analysis 31,0 4
18PYB101 Physics: Electromagnetic Theory, Quantum 3l1]2] 5 18CYB101J | Chemistry 3112 5
Mechanics, Waves and Optics 18CSS101J | Programming for Problem Solving 3(0/4| 5
18MES101L | Engineering Graphics and Design 1101 4] 3 18EES102L | Electrical and Electronics Eng. Workshop 11014 3
18MES102J | Basic Civil and Mechanical Engineering 31 112| 5 |||18PDH101T|General Aptitude 0j0]2| 1
18PDM101L | Professional Skills and Practices 0[0]|2]| 0 |||18LEM102J|Value Education 1001 0
18LEM101T | Constitution of India 110]0] 0 |||[18GNM102L|NSS
18GNM101L | Physical and Mental Health using Yoga 010 2| 0 |||18GNM103L|NCC 010]|2
Total Learning Credits 20 ||[18GNM104L| NSO
Total Learning Credits
Semester - llI Semester - IV
Code Course Title Hf ”rS/Twe;k c Code Course Title Hf ”rS/Twe;k C
18BTB103T | Human Physiology and Health 30| 0| 3 |||18CHS252T|Chemical Engineering Principles 3/0/0| 3
18CHS251T | Basic Chemical Engineering 30| 0| 3 ||18BTC105J|Molecular Biology 3(012| 4
18BTC101J |Biochemistry 31012 4 18BTC106J | Immunology 3(012| 4
18BTC102J | Cell Biology 31012 4 18BTC107J | Bioprocess Principles 3(012| 4
18BTC103J | Microbiology 31012 4 18BTC108J | Plant Biotechnology 3(0/2| 4
18BTC104T | Genetics and Cytogenetics 3/0]0] 3 Open Elective - | 3(0/0| 3
18PDH102T | Management Principles for Engineers 20| 0| 2 ||18PDH103T|Social Engineering 2(0/0| 2
18PDM201L | Competencies in Social Skills olol2l o 18PDM202L | Critical and Creative Thinking Skills olol2!l o
18PDM203L | Entrepreneurial Skill Development 18PDM204L | Business Basics for Entrepreneurs
Total Learning Credits 23 ||| 18CYM101T | Environmental Science 110/0] 0
Total Learning Credits 24
Semester - V Semester - VI
Code Course Title Hf ”rS/Twe;k c Code Course Title Hf ”rS/Twe;k C
18CHS253L | Chemical Engineering Practice 00| 4| 2 ||18MAB303T|Bio-Statistics for Biotechnologists 31,0 4
18BTC201J | Gene manipulation and Genomics 31012 4 18BTC203J | Animal Biotechnology 3(012| 4
18BTC202J | Bioprocess Engineering 3101 2| 4 ||[18BTC204T |Protein engineering and proteomics 3/0/o0]| 3
Professional Elective - 1 31010| 3 ||[18BTC350T |Comprehension ol1]0] 1
Professional Elective - 2 3/0/0] 3 Professional Elective — 3 3/0/o0]| 3
Open Elective - 2 3/0/0] 3 Professional Elective — 4 3/0/0] 3
Open Elective - 3 31010/ 3 Open Elective - 4 3lofo] 3
18BTP101L |MOOC- 1 18PDH201T | Employability Skills and Practices olol2] 1
18BTP102L | Industrial Training-1 0|02 1 18BTP104L |MOOC- 2
18BTP103L |Seminar - 1 18BTP105L | Industrial Training-2 0/10|2
18PDM301L | Analytical and Logical Thinking Skills olol2l o 18BTP106L | Seminar - 2
18PDM302L | Entrepreneurship Management 18LEM110L | Indlian Art Form olol 2
18LEM109T | Indian Traditional Knowledge 110/0] 0 Total Learning Credits
Total Learning Credits 23
Semester - VII Semester - VIII
Code Course Title Hf ”rS/Twe;k c Code Course Title Hf ”rS/Twe;k
18BTC301J | Bioseparation Technology 31012 4 18BTP109L | Project 0lol20
Professional Elective — 5 3/0/0] 3 18BTP110L | Semester Internship
Professional Elective — 6 3/0]0] 3
Open Elective — 5 3/0/0] 3
18BTP107L | Minor Project olols!l 3
18BTP108L | Internship (4-6 weeks)
18BTM191T | Bioethics and IPR 110/0] 0 Total Learning Credits
Total Learning Credits 16

SRM Institute of Science & Technology — Academic Curricula (2018 Regulations) - Control copy
25




SSRM

SRM INSTITUTE OF SCIENCE AND TECHNOLOGY
Kattankulathur, Kancheepuram District 603203, Tamil Nadu, India

6. (a) Mission of the Department

6. B. Tech. in Biotechnology

with Specialization in Genetic Engineering

Mission Stmt - 1

To adopt effective teaching methods to improve the learning process and impart knowledge of biology and technology.

Mission Stmt - 2

To provide hands-on training and technical skills to transform students into technocrats and facilitate research and higher education in

the fields of biotechnology.

Mission Stmt - 3

To pursue and promote cutting-edge research in selected fields of biotechnology

6. (b) Program Educational Objectives (PEO)

PEO -1 |To identify and solve clinical, industrial and agricultural problems through genetic engineering
PEO -2 |To gain knowledge in cloning strategies for bacteria, yeast, plants and animals.
PEO -3 | To know the economic, environmental, and social implications of genetic engineering research.

6. (c) Mission of the Department to Program Educational Objectives (PEO) Mapping

Mission Stmt. - 1 Mission Stmt. - 2 Mission Stmt. - 3
PEO -1 H H H
PEO-2 M H H
PEO-3 H H H

H — High Correlation, M — Medium Correlation, L — Low Correlation

6. (d) Mapping Program Educational Objectives (PEO) to Program Learning Outcomes (PLO)

Program Learning Outcomes (PLO)

Graduate Attributes (GA) gﬁggﬁf?sggj
= =
[ S
S = 3 .g = @
3 22 3 = 5
= (%) = - = ) > 1S = 2
<) -2 ke) =] 3 L (%) s iT £
< = 2 2z | 2 = 3 R S o 5
gl | 8 8] 8| g & = 8§ 5| 3
& £ 2 g = i £ S 5 = g | - ~ o
£ 2 =2 ES o) @ g 8 2 E 3 3 o o o
2 S 2 E 8 3 = £ 3 5 T | @ 3| 8| 3
L o a <C = n Ll L = o o = [a o o
PEO -1 H M M H H H H H H H M H H H H
PEO-2 H H H H H M M H H H M H H H H
PEO-3 M H H H H H H H H H M H H H H

PSO — Program Specific Outcomes (PSO)

H — High Correlation, M — Medium Correlation, L — Low Correlation

PSO -1 | Ability to solve scientific problems through genetic approaches.
PSO -2 | Ability to implement the knowledge gained in the applied fields of genetic engineering.
PSO -3 | Ability to understand social and ethical responsibilities of genetic research.
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6. (¢) Program Structure: B.Tech. in Biotechnology with Specialization in Genetic Engineering

Humanities & Social Sciences

Basic Science Courses (B)

including Management Courses (H) Course Course Hours/ Week
Course Course Hours/ Week Code Title LIT|P| C
Code Title L|T/P| C Physics: Electromagnetic Theory, Quantum
18LEH101J | English 2/0]2] 3 {SRYB101 Mechanics, Waves and Optics e
18LEH102J | Chinese 18CYB101J | Chemistry 3112 §
18LEH103J |French 18MAB101T | Calculus and Linear Algebra 3| 1/0] 4
18LEH104J | German 2|10|2| 3 |||18MAB102T|Advanced Calculus and Complex Analysis 3| 1]0] 4
18LEH105J | Japanese 18MAB303T | Bio-Statistics for Biotechnologists 3| 1/0] 4
18LEH106J |Korean 18BTB103T | Human Physiology and Health 310/0] 3
18PDH101T | General Aptitude 01012 1 Total Learning Credits 25
18PDH102T | Management Principles for Engineers 2/0/0| 2
18PDH103T | Social Engineering 2/10(0| 2 Professional Core Courses (C)
18PDH201T | Employability Skills & Practices 0j0j2| 1 Course Course Hours/ Week
Total Learning Credits 12 Code Title LITIP| C
18BTC101J | Biochemistry 3(0[2)| 4
Engineering Science Courses (S) 18BTC102J | Cell Biology 3lol 2] 4
Course Course Hours/ Week 18BTC103J | Microbiology 31012 4
Code Title L | T|P| C |||18BTC104T |Genetics and Cytogenetics 3/0/0| 3
18MES101L | Engineering Graphics and Design 1101 4] 3 18BTC105J | Molecular Biology 31012 4
18MES102J | Basic Civil and Mechanical Engineering 3[1]12] 5 18BTC106J | Immunology 31012 4
18EES102L | Electrical and Electronics Eng. Workshop 1104 3 18BTC107J | Bioprocess Principles 310/2]| 4
18CSS101J | Programming for Problem Solving 3|10|4| 5 ||18BTC108J|Plant Biotechnology 31012 4
18CHS251T | Basic Chemical Engineering 3/10]0| 3 |||18BTC201J|Gene manipulation and Genomics 31012 4
18CHS252T | Chemical Engineering Principles 3/10]0| 3 |||18BTC202J |Bioprocess Engineering 31012 4
18CHS253L | Chemical Engineering Practice 00| 4| 2 ||18BTC203J|Animal Biotechnology 31012 4
Total Learning Credits 24 || 18BTC204T | Protein engineering and proteomics 3/0/0] 3
18BTC301J | Bioseparation Technology 31012 4
5. Professional Elective Courses (E) 18BTC350T | Comprehension 0|10 1
(Any 6 Courses) Total Learning Credits 51
Course Course Hours/ Week
Code Title LIT|P| C Open Elective Courses (O)
18BTE420T | Human Genetics 3/0]0] 3 (Any 5 Courses)
18BTE421T | High Throughput Technologies in advanced 3lolol 3 Course Course Hours/ Week
biology Code Title LT Pl C
18BTE422T | Metabolic Engineering of microbes 310]0| 3 |[18BTO101T|Human Health and di 3(0[0]| 3
18BTE423T | Genetics of Crop Improvement 30| 0| 3 || 18BTO102T|Modelling of biomolecules 3/0/0] 3
18BTE424T | Molecular biology of Infectious di 310]0| 3 |||18BTO103T|Activated carbon technology 3(0[0] 3
18BTE425T | Molecular Diagnostics 310]0| 3 |||18BTO104T|Defense Forces in our body 3(0[0]| 3
18BTE426T | Gene therapy 310]0| 3 |||18BTO105T|Animal Models For Research 3(0[0]| 3
18BTE427T | Functional genomics 310]0| 3 |||18BTO106T | Waste to Wealth to Wheels 3/0/0] 3
18BTE428T | Plant Interactions 310]0| 3 |||18BTO107T|Fundamental Neurobiology 3(0{0] 3
Total Learning Credits 18 Total Learning Credits 15
7. Project Work, Seminar, Internship In Mandatory Courses (M)
Industry/ Higher Technical Institutions (P) Code Course Title LIT/IPIC
Code Course Title L[ TTP] c|L18PDM101L|Professional Skills and Practices 0[0[2] 0
18BTP101L [MOOC- 1 18PDM201L | Competencies in Social Skills olol2!l o
18BTP102L | Industrial Training-1 0| 0! 2| 1 |[18PDM203L|Entrepreneurial Skill Development
18BTP103L | Seminar - 1 18PDM202L | Critical and Creative Thinking Skills olol2l o
18BTP104L |MOOC- 2 18PDM204L | Business Basics for Entrepreneurs
18BTP105L | Industrial Training-2 0| o0l 2| 1 |[18PDM301L|Analytical and Logical Thinking Skills olol2! o
18BTP106L | Seminar - 2 18PDM302L | Entrepreneurship Management
18BTP107L |Minor Project 18LEM101T | Constitution of India 1/0[0] 0
18BTP108L | Internship (4-6 weeks) 0| 06| 3|18 EM102J|Value Education 1[0[1] 0
18BTP109L | Project 18GNM101L | Physical and Mental Health using Yoga 01012] 0
18BTP110L | Semester Internship 0] 020 10]/186Nm102L|NSS
Total Learning Credits 15 ||| 18GNM103L | NCC 0101210
18GNM104L|NSO
18LEM109T | Indian Traditional Knowledge 1100 0
18LEM110L | Indian Art Form 0]0]2] 0
18CYM101T | Environmental Science 1100 0
18BTM191T | Bioethics and IPR 110(0] 0
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6. (f) Program Articulation: B.Tech. in Biotechnology with Specialization in Genetic

Engineering
Program Learning Outcomes (PLO)
Graduate Attributes PSO
Course
Course Name
Code

18BTC101J | Biochemistry

18BTC102J | Cell Biology

18BTC103J | Microbiology

18BTC104T | Genetics and Cytogenetics

18BTC105J | Molecular Biology

18BTC106J |Immunology

18BTC107J | Bioprocess Principles

18BTC108J | Plant Biotechnology

18BTC201J | Gene manipulation and Genomics

18BTC202J |Bioprocess Engineering

18BTC203J | Animal Biotechnology

18BTC204T | Protein engineering and proteomics

18BTC301J |Bioseparation Technology

18BTE420T |Human Genetics

18BTE421T |High Throughput Technologies in advanced biology

18BTE422T | Metabolic Engineering of microbes

18BTE423T | Genetics of Crop Improvement

18BTE424T | Molecular biology of Infectious diseases

18BTE425T | Molecular Diagnostics

18BTE426T | Gene therapy

18BTE427T | Functional genomics

18BTE428T | Plant Interactions

18BTP101L |MOOC- 1

18BTP102L |Industrial Training-1

18BTP103L |Seminar - 1

18BTP104L |MOOC- 2

18BTP105L |Industrial Training-2

18BTP106L |Seminar - 2

18BTP107L |Minor Project

18BTP108L |Internship (4-6 weeks)

18BTP109L | Project

18BTP110L |Semester Internship

IIT XTI T ||| DX | DX || | X | X | X Engineering Knowledge
T TS TS DT SIS IS TS IS D)) || || | X | X | X Problem Analysis

I DTS RS TSI ||| || ||| || T ||| | | | X Pesign & Development
I I I IS T ||| || T ||| | T | | | | == Mnalysis, Design, Research
ISR T3 || DI ||| | | X Modern Tool Usage
I T I IS TS TS| DT || || ||| | | | = (Society & Culture
T ZIZIZISZINSI DI TSI IS || || ||| | | X | < nvironment & Sustainability
ol ol e o e ol e o S S S IS B B e o e e o e o e ol e o) o e o s e e o e e o e o o e ) o 5T

I I I I I ||| |T T ||| T XTI ||| ||| ||| || | | X | X |Individual & Team Work
I I I I I ||| I |T T T XTI T ||| ||| ||| T || T | | I | T |Communication

I I I I I I T I |T T DT ||| ||| T | | | I | I Project Mgt. & Finance
I TN I||DI|T|T|T|T|T | T|T | T | | T | T | = LLife Long Leaming
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= o S Sl B B = o nfl s ol ol e ol o e i ) e e o e e o e e o el e e o e e o el el e ol e ) S0 )
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Program Average
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6. (g) Implementation Plan: B.Tech. in Biotechnology with Specialization in Genetic

Engineering
Semester - | Semester - Il
Code Course Title Hf ”rS/Twe;k c Code Course Title Hf ”rS/Twe;k C
18LEH101J |English 20| 2| 3 ||18LEH10XJ|Chinese/French/German/Japanese/Korean| 2 | 0| 2| 3
18MAB101T | Calculus and Linear Algebra 3[1]0]| 4 ||18MAB102T|Advanced Calculus and Complex Analysis 31,0 4
18PYB101 Physics: Electromagnetic Theory, Quantum 3l1]2] 5 18CYB101J | Chemistry 3112 5
Mechanics, Waves and Optics 18CSS101J | Programming for Problem Solving 3(0/4| 5
18MES101L | Engineering Graphics and Design 1101 4] 3 18EES102L | Electrical and Electronics Eng. Workshop 11014 3
18MES102J | Basic Civil and Mechanical Engineering 31 112| 5 |||18PDH101T|General Aptitude 0j0]2| 1
18PDM101L | Professional Skills and Practices 0[0]|2]| 0 |||18LEM102J|Value Education 1001 0
18LEM101T | Constitution of India 110]0] 0 |||[18GNM102L|NSS
18GNM101L | Physical and Mental Health using Yoga 010 2| 0 |||18GNM103L|NCC 0/0(2| 0
Total Learning Credits 20 ||[18GNM104L| NSO
Total Learning Credits 21
Semester - llI Semester - IV
Code Course Title Hf ”rS/Twe;k c Code Course Title Hf ”rS/Twe;k C
18BTB103T | Human Physiology and Health 30| 0| 3 |||18CHS252T|Chemical Engineering Principles 3/0/0| 3
18CHS251T | Basic Chemical Engineering 30| 0| 3 ||18BTC105J|Molecular Biology 3(012| 4
18BTC101J |Biochemistry 31012 4 18BTC106J | Immunology 3(012| 4
18BTC102J | Cell Biology 31012 4 18BTC107J | Bioprocess Principles 3(012| 4
18BTC103J | Microbiology 31012 4 18BTC108J | Plant Biotechnology 3(0/2| 4
18BTC104T | Genetics and Cytogenetics 3/0]0] 3 Open Elective - | 3(0/0| 3
18PDH102T | Management Principles for Engineers 20| 0| 2 ||18PDH103T|Social Engineering 2(0/0| 2
18PDM201L | Competencies in Social Skills olol2l o 18PDM202L | Critical and Creative Thinking Skills olol2!l o
18PDM203L | Entrepreneurial Skill Development 18PDM204L | Business Basics for Entrepreneurs
Total Learning Credits 23 ||| 18CYM101T | Environmental Science 110/0] 0
Total Learning Credits 24
Semester - V Semester - VI
Code Course Title Hf ”rS/Twe;k c Code Course Title Hf ”rS/Twe;k C
18CHS253L | Chemical Engineering Practice 00| 4| 2 ||18MAB303T|Bio-Statistics for Biotechnologists 31,0 4
18BTC201J | Gene manipulation and Genomics 31012 4 18BTC203J | Animal Biotechnology 3(012| 4
18BTC202J | Bioprocess Engineering 310 2| 4 ||[18BTC204T |Protein engineering and proteomics 3/0/o0]| 3
Professional Elective - 1 31010| 3 ||[18BTC350T |Comprehension ol1]0] 1
Professional Elective - 2 3/0/0] 3 Professional Elective — 3 3/0/o0]| 3
Open Elective - 2 3/0/0] 3 Professional Elective — 4 3/0/0] 3
Open Elective - 3 31010/ 3 Open Elective - 4 3lofo] 3
18BTP101L |MOOC- 1 18PDH201T | Employability Skills and Practices olol2] 1
18BTP102L | Industrial Training-1 0|02 1 18BTP104L |MOOC- 2
18BTP103L |Seminar - 1 18BTP105L | Industrial Training-2 0102 1
18PDM301L | Analytical and Logical Thinking Skills olol2l o 18BTP106L | Seminar - 2
18PDM302L | Entrepreneurship Management 18LEM110L | Indlian Art Form olol 2] o
18LEM109T | Indian Traditional Knowledge 110/0] 0 Total Learning Credits 23
Total Learning Credits 23
Semester - VII Semester - VIII
Code Course Title Hf ”rS/Twe;k c Code Course Title Hf ”rS/Twe;k C
18BTC301J | Bioseparation Technology 31012 4 18BTP109L | Project olol20l 10
Professional Elective — 5 3/0/0] 3 18BTP110L | Semester Internship
Professional Elective — 6 3/0]0] 3
Open Elective — 5 3/0/0] 3
18BTP107L | Minor Project olols!l 3
18BTP108L | Internship (4-6 weeks)
18BTM191T | Bioethics and IPR 1lolo] 0 Total Leaming Credits 10
Total Learning Credits 16
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Course Course Course o L T/ PJC
Code 18BTB101T Name BIOLOGY Category B Basic Sciences 9 0| 2
Pre-requisite Nil Co-requisite Nil Progressive Nil
Courses Courses Courses
Course Offering Department | Biotechnology [ Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Recall the cell structure and function from its organization 112 112134 6 | 71819 [10|11[12]13]14]15
CLR-2: |Discuss molecular and biochemical basis of an organism =
CLR-3: |Compare enzyme reaction and photosynthesis Tl =l = © S % o
CLR-4 : |Explain different types of biosensors = % =1 51 2 5 g 8
CLR-5: |Analyze the different types of bioremediation S 5l R % it S o| & = gl e
CLR-6: |Relate the concept of nervous and immune system pertaining to diseases £ % g g| 22| 2 S| 2| § = £
£l &| % 2| 2188/ 8/38|% < | 8|5 3
53| 3 HEFIEI IR EAR- S| €2 e | o
8 8 @ S c | @ £ 2| 5 w | B 2| © S| %
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T| 3| g 5 5 % 5| 8|38 2] 8 z £ Sl 2lolo o
3 48| & Slalsl gl 3| &|l@m| 23| a|5|2 88
CLO-1: |Describe the cell growth, metabolism and reproduction. 1180 80 L|H|H|/H|-|M|L|H|H|H|-|H|L|H|H
CLO-2: |Explain the concepts and experiments in biochemistry 218 |75 M HI H|M|-|-|M|H|L|H|-|H|L|H|H
CLO-3: |Recognize the significance of photosynthesis 2 |75]|80 M IHIM|H|M|M|-|M|H|H H|L|H|H
CLO-4: |Discuss the different methods in enzyme catalytic functions 2880 LIH|/H|H|-|-|H|L|L|H|-|H|M|H|H
CLO-5: |Analyze the role of biosensors and its applications 3185|75 L|\H|H/M|-|M H|H|H|L|-|H|H|H|H
CLO-6 : |Explain the concepts of nervous system disorder and the diseases associated with it 2|80 80 M| HI H|H|L|IH|M|{M|H|H|-|H|H|H|H
Duration (hour) 6 6 6 6 6
SLO-1 Bast'c s of cel biology: Refovance to B{ochemlgtly: chrqmolecules, Bioenergetics and metabolism Molecular machines and motors Nervous system:History of neuroscience
S-1 Engmee(s - ‘ Biodiversity and its importance -~ ‘ '
SL0-2 Cell basic unit of life, Evidence for cell Chemistry of ife E(rzymes as biological catalysts, Propeftles of ATP based protein molecular Glial cells, Neurons
theory Significance of enzymes machines
SLO-1 | Cell structure and function B/oghemlstly and human biology, DNA Thermodynamics of enzymes FOF1 ATP synthase motors, Coupling and |Action potential, Organization of nervous
replication coordination of motors system
§2 Factors affecting enzyme activity, Effect of Central Nervous system, Peripheral
SLO-2 |Genetic Information, Protein structure Transcription, Protein synthesis o g enzyme actvity, Bacterial flagellar motor, Cytoskeleton ystem, Fenp
inhibitors on enzyme activity nervous system
SLO-1 | Cell metabolism EUKaWO.t’C ".’ﬂ’f’d prokaryofic profein Mechanism of enzyme action Microtubules Diseases of nervous system
s-3 . ' synthesis difference
SLO-2 ,?,Z;gzg%g,rste metabolism, Faty acid Concept of genetic code, Stem cells Enzyme strategies, Restriction enzymes | Microfilaments, Intermediate filaments Computer- based neural networks
SLO-1 |Homeostasis f;l’lsrce of stem cells, Classification of stem NMP kinases, Photosynthesis Kinesin linear motor, Dynein motor Immune system
S-4 - - p -
SL0-2 Pathways that alter homeostasis, Cell Human elmbllyomc stem cell, Importance Light reactions, Photosysterms Biosensor Fluid systems of the body, Innate immune
growth and applications of stem cells system
SLO-1 |Reproduction Therapeutic cloning ATP synthesis in chloroplasts Resonant biosensors, Glucose biosensors %{’rl]‘z%}'lnnate immune system, Adaptive
S-5 p p - ; -
SLO-2 |Eukaryotic cell division, Mitosis Regenerative medicine Calvin cycle Bio detectors, Biosensor detection in Dlse'ases' of immune system, Immune
pollutants engineering
SLO-1 |Meiosis, Cell differentiation Bone tissue engineering Significance of photosynthesis Bioremediation Cell signaling
S-6
SLO-2 |Neural crest Gene therapy Metabolism, Glycolysis Bioventing and bio augmentation Cell- surface receptors
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Learning . . . . . 2. Norman Lewis, Gabi Nindl Waite, Lee R. Waite et.al., Applied Cell and Molecular Biology for Engineers.
Resources 1. S. Thyagarajan, N.Selvamurugan, R.A.Nazeer et.al., Biology for engineers McGraw Hill Education. 2012 McGraw-Hill Education. 2007
Learning A nent
) Continuous Learning Assessment (50% weightage) ) _— o
Lo oo CLA—1 (10%) CLA-2 (15%) CLA- 3 (15%) CLA— 4 (10%)# Final Examination (50% weightage)
9 Theory Practice Theory Practice Theory Practice Theory Practice Theory Practice

Level 1 Ssgﬁggﬁ; 40% - 30% - 30% - 30% - 30% -
Level 2 ﬁﬁg:zze 40% - 40% - 40% - 40% - 40% -
Level 3 (E:‘r’:;‘i:te 20% - 30% - 30% - 30% - 30% -

Total 100 % 100 % 100 % 100 % 100 %

# CLA — 4 can be from any combination of these: Assignments, Seminars, Tech Talks, Mini-Projects, Case-Studies, Self-Study, MOOCs, Certifications, Conf. Paper etc.,

Course Designers

Experts from Industry

Experts from Higher Technical Institutions

Internal Experts

1. Dr. C. N. Ramchand, Saksin Life sciences,ramchand@saksinlife.com

1. Dr. K Subramaniam, IITM Chennai, subbu.iitm.ac.in

Dr. S. Thyagarajan, SRMIST

2. Dr. Karthik Periyasamy, Aurobindo Pharma Limited, Hyderabad, karthikmpk@gmail.com

2. Dr. R. B. Narayanan, SVCE Chennai, ron@svce.ac.in

Dr.S.Barathi, SRMIST
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Cg“’se 188TB103T | Gourse HUMAN PHYSIOLOGY AND HEALTH Course | g Basic Sciences P
ode Name Category 3 0|3
P’g"eq”'s“e Nil ‘ Co-requisite |, Progressive | 5101024 -Cell biology, 18BTC106J -Immunology
ourses Courses Courses
Course Offering Department | Biotechnology [ Data Book / Codes/Standards Nil
Course Learning Rationale (CLR): | The purpose of learning this course is to: Learning Program Learning Outcomes (PLO)
CLR-1: |Devise understanding of human physiological systems for a better comprehension of the problems faced by human 112 1121314 6 | 7189|1011 ]12]13][14]15
CLR-2: |Create an understanding about nervous system that controls and maintains homeostasis =
CLR-3: |Analyze about circulatory and respiratory system gl el o © Jg % o
CLR-4: |Analyze about digestive and excretory system 8l < ?g k=2 51 2 5 g 8
CLR-5: |Create an understanding about endocrine and reproductive system % % 2 % ® % ”C? S|, 2 = gl =
CLR-6 : |Create an understanding about how human body functions gl 2|5 Sl 22|23 2= S| 58| «| E
£l &| % 2 £/ 8/8|8|3| % s 8| 5|3
5 B|E 8 el2|gls 2| E S eI Bl
Course Learning Outcomes (CLO): |At the end of this course, learners will be able to: T 8|8 S % gl sl 2|8 2 é g £ ii % ol ol o
3| |8 Slalsl gl 3| &l @m| 2] 3|a|5|2 828
CLO-1: |Describe the structure and function of cell, communication and gene expression and homeostasis 118070 HIH|/H|H|-|M|L|H|H/H|-|H|H|H|H
CLO-2: |Describe the classification of nervous system, function and diseases associated with it 2180170 HIH|H|H|-|H|M|H|H|H HIH|H|H
CLO-3: |Discuss the structure and function of heart, lung, abnormal functioning 2180[70 MIHIMIHI M M M| H|H HIHIH|H
CLO-4: |Describe anatomy and function of digestive system and urinary system and its disturbances 218070 HIHIH|H|-|L|H|L|H| H|-|H|H|H|H
CLO-5: |Describe the types of endocrine system, its role in maintaining homeostasis and reproductive biology 218070 HIHIH|H|-|M|H|H|H|L|-|H|H|H|H
CLO-6: |Explain how human body function and reproduce with maintaining homeostasis 218070 HIHIHIHILIM|M{M|H| H|-|H|H|H|H

Duration (hour)

6

6

6

6

6

Homeostasis

SLO-1 | Cell structure and function Classification of Nervous System Heart: Structure, Chambers, valve Anatomy of Digestive system Endocrine organs and structure
S-1

SLO-2 |Adaptation, Degeneration and aging Neuron structure and function Cardiac cycle and Electro cardio gram Mouth and Salivary glands Pituitary gland: Parts

SLO-1 |Cell junctions — Gap, Tight and contact Nerve fibers classification and properties. chronotroplc, fonofropic a.ge”’s' Stochh: Parts, Structure, Glands, Pituitary gland: Regulation, Histology
s-2 dromotropic, bathmotropic agents Functions, Properties -

SLO-2 |Active, Passive transport Glial cells types, structure and function Blood vessels — thromboembolism composition and functions of gastric juice Z;Lgf;rgsgland. Hormones secreted,

SLO-1 | Types of transport Synapse — Classification atherosclerosis and arteriosclerosis Pancreas, Liver Thyroid gland: Histology and function
S-3 :

SLO-2 Special ty pe qf transport of molecules Synapse - Anatomy Septal and valvular defects. Gall bladder - Role in digestive system Thyroid gland: Hormones

across biological membranes

SLO-1 |Homeostasis— Chemical equilibrium Synapse - Functions (IPSP and EPSP Circulation — Systemic and Pulmonary Small intestine, large intestine Synthesis of Thyroxine

S-4 p - -
- . . Properties of cardiac muscle: Excitability — | ~. .. . . .

SLO-2 | Tonicity and osmolality Synapse - properties olectrical potential and action potential Digestion of Biomolecules Parathyroid gland structure and function

SLO-1 |control of homeostasis Neurotransmitters synthesis Rhythmicity ~ Natural and artificial Movements of gastrointestinal tracts and Mode of action and function - disorders
S5 pacemakers disorders

SLO-2 |Role of ions in homeostasis Neurotransmitters — Types and function ‘()}:rr;ggctlwty , Contractilly and Refractory Z;?;stlon of carbohydrates protein and Adrenal gland structure

SLO-1 Positive fee'dback regulation of Action potential C.a rdiac cycle and heart sounds and Heart Gastrointestinal hormones Cortical and medullary - functions
S-6 Homegstas:s ' disease

SLO-2 Negative feadback regulation of graded potential Respiratory system: Introduction Digestive system disorders Endocrine functions of pancreas
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SLO-1 |Acid-Base Balance: Hydrogen lon and pH. |Brain anatomy and function Types — external and internal re