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Our University is committed to the following Vision, Mission and core values, which guide

PERIYAR MANIAMMAI UNIVERSITY

Department of Biotechnology to fulfil the mission and vision:

INSTITUTION VISION

To be a University of global dynamism with excellence in knowledge and innovation

ensuring social responsibility for creating an egalitarian society.

INSTITUTION MISSION

UM1 | Offering well balanced programmes with scholarly faculty and state-of-art facilities to
impart high level of knowledge.

UM2 | Providing student - centered education and foster their growth in critical thinking,
creativity, entrepreneurship, problem solving and collaborative work.

UM3 | Involving progressive and meaningful research with concern for sustainable
development.

UM4 | Enabling the students to acquire the skills for global competencies.

UM5 | Inculcating Universal values, Self respect, Gender equality, Dignity and Ethics.

INSTITUTION CORE VALUES

Student - centric vocation

Academic excellence

Social Justice, equity, equality, diversity, empowerment, sustainability
Skills and use of technology for global competency.
Continual improvement

Leadership qualities.

Societal needs

Learning, a life - long process

Team work

Entrepreneurship for men and women

Rural development

Basic, Societal, and applied research on Energy, Environment, and Empowerment.




DEPARTMENT OF BIOTECHNOLOGY

DEPARTMENT VISION

To become state of art department fostering biotechnology education and research to
produce technologist, scientist and entrepreneurs for the benefit of society and
environment.

DEPARTMENT MISSION

DM1 | To offer programs with state of art infrastructure, learning and impart training in
biotechnology.

DM2 | To develop graduates of highly skilled, with entrepreneurial, professional, ethical and
socially responsibility to work in or create various biotechnology industries.

DM3 | To pursue research as well as collaborate with biotechnology, food and
pharmaceutical industries, academic and R&D institutions whenever necessity
arises.

DM4 | To contribute socio-economic developments through sustainable Bio technological

intervention utilizing rural knowledge in health, food processing and agriculture

practices.




MEMBERS OF THE BOARD OF STUDIES

Venue: Marie Curie Hall

Sl.No. Name Designation Membership
. Associate Professor & Head, .
1. Dr. K. Rajendran Dept. of Biotechnology, PMU Chairperson
2 Dr. Muniasamy Director, Protein Technology External Member
' Neerthalingam Group, C-CAMP, Bangalore (Academic Expert)
3 Dr. Tulio Nuwal Manager, Business, External Member
' ] P ’ Dr. Reddy’s Laboratory Representing industry
4 Ms. S. Raiasree CoRx Life Science and External Member
' - 1 Pharmaceutical Pvt Ltd, Trichy (Alumni)
CEO, Biocline, Periyar
5. Mr. K. Prabaharan Technology Business Incubator, External Me.mber
(Alumni)
PMU campus
6. Ms. K. Rajarathi CEO, Mullai Via Bio, Thanjavur External Member
(Alumni)
Assistant Professor, Dept. of
7. Ms. A. V. Snehya Biotechnology, PMU Convener
. Assistant Professor, Dept. of
8. Ms. M. Shanthi Biotechnology, PMU Convener
Assistant Professor (SG), Dept. Member
% Dr. 5. Kumaran of Biotechnology, PMU
Assistant Professor, Dept. of Member
10. Dr. R. Kumaresan Biotechnology, PMU
Assistant Professor, Dept. of Member
11. Dr. T. Muthukumaran Biotechnology, PMU
. Assistant Professor, Dept. of
12. Mr. K. Kathikeyan Biotechnology, PMU Member
Final year student, Dept. of
13. Mr. R. John Biotechnology, PMU Student Member

The current Bachelor of Technology (B.Tech) Curriculum is undergoing its Fifth Board of studies
on 06.10.2015 to tune the syllabus towards Outcome Based Education to meet the UGC

requirements and the suggestions provided will be implemented in Regulations 2015.

Biotechnologists should have deep knowledge in biology and engineering, the curriculum and
syllabus should be designed in such a way to meet the academic and industrial needs.
Department of Biotechnology’s vision and mission have been well-structured with the inputs of

stakeholders.




Department Vision and Mission Definition Process

The development of vision and mission of the department is carried out as per the following

steps.
Step: 1 Feedback mechanism at different levels
First level - Discussion with inter department faculty by the HOD
Second level - Discussion with Current students by the faculty
Third level - Employers, alumni and academia and industry experts
Step: 11 Framing the Vision and Mission to benchmark with other Universities
Step: 111 Validation by the Board of studies and approval by Academic Council
Step: IV Displayed to imprint the vision and mission

The University Vision is split up into small elements and verifies its compliance with

Department Vision
UNIVERSITY VISION DEPARTMENT VISION
global dynamism State of art department fostering biotechnology

education

excellence in Kknowledge and | Research to produce technologist

innovation

ensuring social responsibility Scientist and entrepreneurs for the benefit of
society and environment.

Creating an egalitarian society.




To accomplish the vision stated, well-structured mission is established with consultation with
administrators, faculty members and other officials.

UNIVERSITY MISSION

DEPARTEMNT MISSION

Well balanced programmes with scholarly
faculty

With state of art infrastructure, learning and impart
training in biotechnology

To impart high level of knowledge

Graduates of highly skilled

Student - centered education and foster their
growth in critical thinking, creativity,
entrepreneurship, problem solving and
collaborative work.

With entrepreneurial, professional, ethical and
socially responsibility to work in or create various
biotechnology industries

Progressive and meaningful research

To pursue research as well as collaborate with
biotechnology

Sustainable development.

In the area of food and pharmaceutical industries,

Skills for global competencies.

Academic and R&D institutions whenever
necessity arises.

Bio technological intervention utilizing rural
knowledge in health, food processing and
agriculture practices

Inculcating Universal values, Self respect,

Gender equality, Dignity and Ethics.

To contribute socio-economic developments

Table: 1 Mapping of University Mission (UM) and Department Mission (DM)

UM1 UM 2 UM 3 UM 4 UM 5
DM 1 3 1 0 2 0
DM 2 1 3 1 3 3
DM 3 2 2 3 2 1
DM 4 0 1 2 1 2
6 7 6 6 6
1-Low 2- Medium 3 - High




PROGRAMME EDUCATIONAL OBJECTIVES (PEO)

Based on the mission of the department, the programme educational objectives is formulated as

PEO1 | To have a strong foundation in basic and applied science along with basic engineering
fundamentals for their successful career in Biotechnology and related fields.

PEO2 | Towork at technically adequate level in formulating experiments and find solutions, to
ever demanding problems in Biotechnology.

PEO3 To make them skillful professional biotechnologist who can apply principles of the
subject to develop excellent research tools and capabilities through project works.

PEO4 | To emphasize on interdisciplinary research emerging science and technology so that
students can address important national and global needs, and work in the direction of
technology transfer and their commercialization.

PEO5 | To develop the qualities like creativity, leadership, teamwork, skill, and professional

ethics, thus contributing towards the growth and development of society.




Programme Educational Objectives (PEO) PROCESS ESTABLISHMENT

The department of biotechnology faculty and staff discussed in various occasions and
formulated Programme Educational Objectives. The Department PEOs will be assessed through

the graduates five years after the graduation and revision will be carried out.

Institution Vision and A
Mission ]
Suggestions from Internal
stakeholders /
Biotechnology advisory
committee <:I .
Facultv. Students) - Biotechnology
Vision and Mission

ﬂ J

Draft PEO

|:> Revised PEO
Suggestions from External
Stakeholders
(Academic/ Industry/ R&D l
Experts, Employers)

BOARD OF STUDIES
APPROVAL
Suggestions from alumni | |
{ N
Graduate attributes of NBA ACADEMIC COUNCIL
APPROVAL

) . 0

Regulatory bodies (AICTE and
UGC) [ PEO ]

. J




The framework for the review and revision of the PEOs at the departmental level involving all

the faculty members comprised the following broad stages.

1. Using the key words and phrases extracted from the Mission Statement of the institution
and department to identify attributes to gauge graduates.
2. Capturing the distinction between the educational objective and the student outcomes.

3. Formulating each objective to be measurable.

The program educational objectives for the biotechnology program describe accomplishments
that graduates are expected to attain within five years after graduation. Graduates will have
applied their expertise to contemporary problem solving, be engaged professionally, and have
continued to learn and adapt, and have contributed to their organizations through leadership

and teamwork.

Mapping of Program Educational Objectives (PEOs) with Department Mission (DM)

DM 1 DM 2 DM3 DM 4
PEO 1 2 2 2 1
PEO 2 2 3 2 1
PEO 3 2 2 1 1
PEO 4 1 1 3 2
PEO 5 1 2 2 3
8 10 10 8
1- Low 2 - Medium 3-High

The development of vision, mission and programme educational objectives is tuned in line with
the global and national standards and it is assured that the department vision and mission will

facilitate in meeting the vision and mission of the University.

The Program Educational Objectives shall cover both technical and professional aspects of the
expected achievement in terms of technical skills required in the profession for which the

program prepares students

» Achievements in terms of professional, ethical, and Communicational aspects required
by the profession for which the program prepares students (team work, ethical
behavior, effective communication, etc.)

» Achievements in terms of management and leadership skills (project managers,
directors, CTOs, CEOs, etc.)

» Achievements in terms of life-long learning and continuous education (certifications,

conferences and workshops attendance, etc.)
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» Achievements in terms of advanced and graduate studies pursuing (graduate studies,
research careers, etc.)
» Other aspects could be considered when defining educational objectives such as the

ability to engage in entrepreneurship activities

SUMMARY OF THE FEED BACK OBTAINED

Feedback on subject, curriculum, faculty, alumni, employers and university were collected.
In that, the following important observations were made,
1. Experiments in practical classes - chemicals can be used instead of readymade kits
available in the market.
2. Coaching for GATE exams while taking core subjects
3. Guidance for applying summer scholarships to carry out work in national lab and
international lab
4. Guidance to work in private industries

The above inputs have taken care while framing the PEO statements.



PROGRAMME OUTCOME (PO)

At the time of graduation, competency of the student is measured through the attainment of
programme outcomes. The quantification of programme outcomes attainment is measured

through the assessment of established course outcomes for each subject.

PROGRAM OUTCOMES

The fundamental concepts of both engineering and life sciences and apply it to a wide

PO1 range of interdisciplinary work.

An ability to analyze complex engineering problems, conduct experiments in
PO 2 | biotechnology and apply in the field by generating innovative, economical and feasible
solutions.

P03 An experience to develop a process that meets the specific needs of societal and
environmental problems to draw meaningful conclusions.

PO 4 | Todraw conclusion in research based methods for value addition to existing products.

Soft-skills through classroom seminars, institutional and industry interactions, use of

PO5 modern technique and ICT tools.
Soft-skills through classroom seminars, institutional and industry interactions, use of

PO6 | odern technique and ICT tools.

PO 7 An abil_ity to update the r_nodern techniques in biotechnological essential for protecting
the environment and sustainable development.

PO S An ability to der_nonstrate themselves as morally regp_o_n§ible citi_zens by being aware of
his/her roles, duties, professional and ethical responsibilities and rights.

PO 9 A Positive attitude and interpersonal skills to function in multidisciplinary teams and

setups.

PO 10 | An ability to communicate, comprehend and write effective reports.

An enthusiasm for life-long learning and urge to contribute to technology and society by

PO 11 working in a need-based and problem solving projects.
PROGRAM SPECIFIC OUTCOME
PSO1 Knowledge and skills to become an herbal biotechnology entrepreneur for product

commercialization.

PS0O2 | An ability to extend the research initiatives in bioenergy fields.

GRADUATE ATTRIBUTES

1. Knowledge base for Engineering: Demonstrate competence in mathematics, natural
sciences, engineering fundamentals and specialized engineering knowledge appropriate

to the programme.
2. Analytical Skills: Identify, formulate, analyse and solve diverse engineering problems.

3. Design: Solution for complicated open-ended engineering problems and design the
components with appropriate standards to meet specified needs with proper attention

to public health, safety, environment and society.

4. Experimental Investigation: Technical skills to conduct investigation, interpretation of

observed data and provide solution for multifaceted problems.
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10.

11.

12.

Modern Engineering tools usage: Acquire, select, manipulate relevant techniques,
resources and advanced engineering ICT tools to operate simple to complex engineering

activities.

Impact of engineering on society: Provide a product / project for use by the public

towards their health, welfare, safety and legal issues to serve the society effectively.

Environment and Sustainability: Design eco-friendly and sustainable products in

demonstrating the technology development to meet present and future needs.

High Ethical Standards: Practice ethical codes and standards endorsed by professional

engineers.

Leadership and team work: Perform as an individual and as a leader in diverse teams

and in multi-disciplinary scenarios.

Communication SKills: Professional communication with the society to comprehend
and formulate reports, documentation, effective delivery of presentation and

responsible to clear instructions.

Project management and Finance: Appropriate in incorporating finance and business
practices including project, risk and change management in the practice of engineering

by understanding their limitations.

Life-long learners: Update the technical needs in a challenging world in equipping

themselves to maintain their competence.

-11 -



Table: 3 Mapping of Program Educational Objectives (PEOs) with Program
Outcomes (POs)

PO | 1 2 3 4 |5] 6 7 | 8 9|10 | 11 | PSO1 | PSO2
PEO1 | 2 0 2 1 10| 0 0 0] O 0 1 0 2
PEO2 | 0 2 2 2 110 0 0] O 1 1 1 2
PEO 3 1 0 0 0|20 0 0 1 1 1 1 1
PEO4 | 1 1 0 O |10 0 1 1 2 1 0 1
PEO5 0 0 0 0 |0 | 2 2 1 1 1 1 1 1
1-Low 2 - Medium 3 - High
Table :4 Mapping of Program Outcomes (POs) with Graduate Attributes (GAs)
GA1 | GA2 | GA3 | GA4 | GA5 | GA6 | GA7 | GA8 | GA9 | GA10 | GA11

PO1 3 1 0 1 1 1 0 1 0 0 1
P02 1 3 1 1 1 0 1 0 1 0 1
P03 1 1 3 1 1 0 0 0 1 0 0
P04 0 0 2 3 0 0 0 0 0 0 0
P05 0 0 0 1 3 0 0 0 0 2 0
P06 1 0 0 0 0 3 0 1 0 1 0
P07 0 0 0 0 0 0 3 1 1 0 0
P08 0 0 0 0 0 1 1 3 0 0 1

PO 9 0 0 0 0 0 1 1 1 3 1 0
PO10 | © 0 0 0 1 0 0 0 1 3 0
PO11 0 0 0 0 1 1 1 1 1 2 3
PSO1 0 0 0 1 1 1 1 1 1 1 1
PS0O2 0 0 2 0 0 0 0 0 1 1 1

1- Slightly 2 - Supportive 3 - Highly related
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PO PROCESS ESTABILSHMENT

Graduate Attributes
(NBA)

AICTE

Students

Approval of
Faculty Draft PO BOS & ACM

Alumni v

Industry

Finalized PO

Employers

CURRICULUM DEVELOPMENT

The curriculum design for biotechnology has been developed appropriately with vision and
mission focused towards students PEOs. Depending on the course objectives, especially B.Tech
in biotechnology taken special consideration to vary from science graduation, which is specific
curriculum, is drawn from foundation of Mathematics, Science, Biological science, Engineering
science, Engineering and Technology. The developed specific curriculum define the role of
B.Tech biotechnologist to meet global challenges through well equipped minimum implemented
proven techniques for real time practical problems of society. In added to that developed
curriculum is also enriched with technical competencies, engagement skill, sustainable learning,
adapting, leadership, teamwork, and communication skill.

After the frequent discussions happen between faculties, students, and technocrats, the course
curriculum is allowed to develop and drafted the final course content. The developed
curriculum is also ensure the integration of students, coherent learning experience which is
contribute on their personal, academic as well as professional development. Design and develop
of courses and topics were done with in a comprised framework of specified curriculum along
with specified assessment and arrangements. They are clearly identified the aims and learning

outcomes of education.
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Faculty members assigned for course development

S.No Course Name Staff Incharge
1. | Introduction to Biotechnology Dr. K.Rajendran
2. | Principles of Chemical Engineering Dr.S.Chittibabu
3. | Instrumental methods for analysis Mr. M.Karthikeyan
4. | Cell biology& Microbiology Ms.Snehya.A.V
5. | Genetics and Molecular Biology Ms.M. Shanthi
6. | Basic Industrial Biotechnology Ms.M. Shanthi
7. | Biochemistry Dr. R. Kumaresan
8. | Chemical Engineering Thermodynamics Dr.S.Chittibabu
9- | Process economics and industrial management. Dr.S.Chittibabu
10} plant Biotechnology Mr. M.Karthikeyan
11/ Chemical Reaction Engineering Dr.S.Chittibabu
12| Recombinant DNA Technology Ms.M. Shanthi
13| Bioprocess Engineering Ms.Snehya.A.V

—
o

Animal Biotechnology

Mr. M.Karthikeyan

-
4] |

Immunology

Dr. R. Kumaresan

[y
[=))

Biochemical Engineering

Ms.Snehya. A.V

—
~

Protein Engineering

Dr.S. Kumaran

18/ Bjoinformatics and computational biology Mr. M.Karthikeyan
19 Downstream Processing Ms.Snehya. A.V
20| Plant Breeding and Agricultural Products Ms.M. Shanthi

21| Food biotechnology Ms.M. Shanthi

N
N

Biosafety, bioethics and IPR

Dr.S. Kumaran

N
w

Drug discovery and development

Mr. M.Karthikeyan

N
o

Pharmaceutical Biotechnology

Mr. M.Karthikeyan

N
o

Clinical trials and regulatory affairs

Dr. R. Kumaresan

)
o)

Cancer Biology

Dr.S. Kumaran

N
~

Metabolic engineering

Ms.M. Shanthi

N
o)

Stem cell biology

Dr. R. Kumaresan

29| Molecular pathogenesis of Infectious diseases Dr. R. Kumaresan
30/ Industrial waste water management Ms.Snehya.A.V
31} Bioresource Technology Ms.Snehya.A.V

w
N

| Advanced Microbiology

Mr. M.Karthikeyan
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33|

Insect Biotechnology

Mr. M.Karthikeyan

34

Genomics and proteomics

Dr. R. Kumaresan

35]

Tissue engineering

Dr. K.Rajendran

36

Marine biotechnology

Ms.M. Shanthi

37

Nanobiotechnology

Dr.S. Kumaran

Faculty members allotted to Common courses

S.No Course Name Responsible Staff
1 Human ethics, Values, Rights and Gender Dr.P.Palani Arangasami, Director /
equality Centre for Periyar Thought
Dr.S.Kumaran,AP (SG) / Biotechnology
2 Entrepreneurial Development Dr.A.P.Aruna,Chief Executive Officer
Management /Periyar Technology Business
Incubator
Mr.B.Mahendramohan,HoD/ MBA
3 Total Quality Management Dr.T.P.Mani,Dean (SET)
Dr.K.V.R.Rajandran,Asso.Prof / MBA
4 Basic Engineering I Ms.V.Violet Juli,HoD /ECE
(Electrical and Electronics Engineering) Dr.N.Muruganatham,HoD /EEE
5 Basic Engineering Il Dr.P.K.Srividya,Professor/Mech
(Civil, Mechanical, Bio-technology, Ms.D.ThaiyalnayakiAP / Civil
Chemical)
6 Social Engineering Dr.P.Sabapathi,Director /KKCPS
Dr.M.Gabriel, AP/MSW
7 Computer Programming Prof.G.Thiruchelvi, HoD/CSE
Ms.R.Vanitha,AP /IT
8 Engineering Graphics Mr.P.Pandiyaraj,HoD/Mech
Mr.K.Srinivasan,AP/Civil
9 Engineering Mechanics Dr.R.Jayanthi,HoD / Civil
Mr.A.Pugazhenthi, AP/Mech
10 | Object oriented programming
11 | Object oriented programming Lab
12 | Operating System (Same Syllabus for all
undergraduate program
13 | Operating System (Same Syllabus for all

Post Graduate program)

-15-




COURSE DEVELOPMENT

The following elements were developed by the faculty involved after interaction and

discussions.

Course content,

Revised Bloom assessment, learning
Taxonomy interactions to achieve
the ends

Course Design

a plan for monitoring A ?_Ollll’stf:‘
and evaluating the l’nllcal;rileon

success of delivery and
making adjustments to

improve achievements Resource plan

detailing
materials,
time,
facilities,
texts,
references,
readings, etc.
needed

In aligning programme outcome and graduate attributes, course offered to the degree
programme are finalized based on the standard template finalized by the university.
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Distribution of Subjects to be included as per UGC and NAAC

S.No Category Symbol

1. | Humanities and Social Sciences (HS), including Management; HS

2. | Basic Sciences(BS) including Mathematics, Physics, Chemistry, BS
Biology;

3. | Engineering Sciences (ES), including Materials, Workshop, Drawing, ES
Basics of Electrical/Electronics/Mechanical/Computer Engineering,
Instrumentation;

4. | Professional Subjects-Core (PC), relevant to the chosen PC

specialization/branch;

5. | Professional Subjects - Electives (PE), relevant to the chosen PE
specialization/ branch;

6. | Open Subjects- Electives (OE), from other technical and/or emerging OE
subject areas;

7. Project Work, Seminar and/or Internship in Industry or elsewhere PW/PI

8. | Mandatory Courses (UGC Mandatory) MC

9. | Non-credit Course ELS

10. | NCC/NSS/YRC/RRC/Sports

-17 -




SUMMARY OF CREDITS

Category I II 11 IV \% VI VII VIII Total | Assuggested

By
AICTE *
Model
curriculum

HS 2 1 2 4 4 13 14

BS 9 9 4 3 25 30

ES 9 12 3 24 30

PC 13 16 15 16 9 69 50

PE 3 3 6 6 18 20

OE 3 3 3 9 12

PW/PI 1 1 4 12 18 20

MC

Total 20 22 23 23 23 22 22 21 176 176

-18 -
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ENMIA 101 - Algebra, Differential calculus and their applicationz
s 50 A 102 - Computer Programming
mmmmmmmmwERE 103 - Electrical and Electronic Engineering Sy=tem

XAP 104 - Applied Phyzics
R 106 — Human Ethics, Valoes, Rights and Gender Equality
———— A 201 - Caleulus and Laplace Tranzforms
———sEA 202 - Engineering Mechanics
B 203 - Mechanical and Civil Engineering Systems
SR AC 204 - Applied Chemistry
I YET 207 - Introduction to Biotechnology

XBT 301 - Tranzforms and Partial Differential Equationz
SSSSSSYBT 302 - Principles of Chemical Engineering
Y ET 303 - Instrumental Methods for Analyziz
I X BT 304 - Cell Biology and Microbiolozy
YR T 305 - Engineering Materials
———==PS 401 - Probability and Statiztics
—%BT 402 - Geneticz and Molecular Biology
—=mBT 403 - Basic Industrial Biotechnology
e N BT 404 - Biochemiztry
———=%EBT 405 - Chemical Engineering Thermodynamics
e BT 501 - Plant Biotechnology

XBT 502 - Chemical Reaction Engineering
=BT 503 - Recombinant DNA Technology
SNy EBT 504 - Bioprocezs Engineering
———===EBT 505A - Plant Breeding and Agricoltural Products
SSSSSAEBT 505B - Food Biotechnolozy
—————E BT 505 - Biozafety, Bioethics and IPE
e X BT 602 - Animal Biotechnology
e BT 602 - Immunolozy
e X ET 604 - Biochemical Ensineering
IS Y BT 605 - Protein Engineering
————=EBT 606A - Drug Dizcovery and Development
BT 6068 - Pharmaceutical Biotechnology
SSSSSSSeEET 6060 - Clinical Trialz and Regulatory Affairs
SSSSSSwEEBT 702 - Bicinformatics and Computational Biology
= EEBT 703 - Downstream Processing
SSSSSeAEBT T04A - Cancer Biolosy
e X BT 74E - Metabolic Engineering
e ERT T - Stem cell biology
= EBT T05A - Molecular pathogenesiz of Infection: Dizeazes
————E BT T05B - Indusztrial Waste Water Manazement
S————S=EBT T05C - Biorezource Technology
e R BT 802A - Advanced Microbiology
e E BT 801 - Inzect Biotechnology
——E BT EC - Gemomic: and Proteomies
———== BT 503A - Tizzue Ensineering
——= BT 503B - Marine Biotechnology
———= BT 03 - Nano Biotechnology
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Department of Biotechnology

University Vision:

To be a University of global dynamism with excellence in knowledge and innovation, ensuring social
responsibility for creating an egalitarian society.

University Mission:

UML1: Offering well balanced programmes with scholarly faculty and state-of-art facilities to impart
high level of knowledge.

UMZ2: Providing student - centered education and foster their growth in critical thinking, creativity,
entrepreneurship, problem solving and collaborative work.

UM3: Involving progressive and meaningful research with concern for sustainable development.
UM4: Enabling the students to acquire the skills for global competencies.

UMS: Inculcating Universal values, Self respect, Gender equality, Dignity and Ethics.

Department Vision:

To become state of art department fostering biotechnology education and research to produce
technologist, scientist and entrepreneurs for the benefit of society and environment.

Department Mission:

DML1: To offer programs with state of art infrastructure, learning and impart training in
biotechnology.

DM2: To develop graduates of highly skilled, with entrepreneurial, professional, ethical and socially
responsibility to work in or create various biotechnology industries.

DMa3: To pursue research as well as collaborate with biotechnology, food and pharmaceutical
industries, academic and R&D institutions whenever necessity arises.

DM4: To contribute socio-economic developments through sustainable Bio technological
intervention utilizing rural knowledge in health, food processing and agriculture practices.
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Mapping of Department Mission with University Mission:

DM1 DM2 DM3 DM4 Total
uMi 3 1 2 0 6
UM?2 1 3 2 1 7
UM3 0 1 3 2 6
UM4 2 3 2 1 6
UM5 0 3 1 2 6

3-High Relation, 2-Medium Relation, 1-Low Relation, 0—No Relation

Program Educational Objectives (PEO):
The Four year B.Tech Biotechnology programme is dedicated to produce graduates who have

PEOL1: To have a strong foundation in basic and applied science along with basic engineering
fundamentals for their successful career in Biotechnology and related fields.

PEO2: To work at technically adequate level in formulating experiments and find solutions, to ever
demanding problems in Biotechnology.

PEO3: To make them skillful professional biotechnologist who can apply principles of the subject to
develop excellent research tools and capabilities through project works.

PEOA4: To emphasize on interdisciplinary research emerging science and technology so that students
can address important national and global needs, and work in the direction of technology transfer and
their commercialization.

PEOS5: To develop the qualities like creativity, leadership, teamwork, skill, and professional ethics,
thus contributing towards the growth and development of society.

Mapping of Programme Educational Objectives (PEO) with Department Mission:

BTech PEO1 PEO2 PEOS PEO4 PEOS Total
DM1 2 2 2 1 1 8
DM2 2 3 2 1 2 10
DM3 2 2 1 3 2 10
DM4 1 1 1 2 3 8
Total 7 8 6 7 8

3-High Relation, 2—Medium Relation, 1-Low Relation, 0—No Relation

Program Outcomes:

Graduates of the Four Year B.Tech Biotechnology programme will have attained,

-22-



PO1: The fundamental concepts of both engineering and life sciences and apply it to a wide range of

interdisciplinary work.

PO2: An ability to analyze complex engineering problems, conduct experiments in biotechnology and
apply in the field by generating innovative, economical and feasible solutions.

PO3: An experience to develop a process that meets the specific needs of societal and environmental

problems to draw meaningful conclusions.
PO4: To draw conclusion in research based methods for value addition to existing products.

POS5: Soft-skills through classroom seminars, institutional and industry interactions, use of modern
technique and ICT tools.

POG6: An ability to apply contextual knowledge to assess the issues in public health, society and

environment.

PO7: An ability to update the modern techniques in biotechnological essential for protecting the

environment and sustainable development.

PO8: An ability to demonstrate themselves as morally responsible citizens by being aware of his/her

roles, duties, professional and ethical responsibilities and rights.
PO9: A Positive attitude and interpersonal skills to function in multidisciplinary teams and setups.
PO10: An ability to communicate, comprehend and write effective reports.

PO11: An enthusiasm for life-long learning and urge to contribute to technology and society by

working in a need-based and problem solving projects.

PSO1: Knowledge and skills to become an herbal biotechnology entrepreneur for product

commercialization.

PSO2: An ability to extend the research initiatives in bioenergy fields.

GRADUATE ATTRIBUTES:

1. Knowledge base for Engineering: Demonstrate competence in mathematics, natural sciences,

engineering fundamentals and specialized engineering knowledge appropriate to the programme.
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2. Analytical Skills: Identify, formulate, analyze and solve diverse engineering problems.

3. Design: Solution for complicated open—ended engineering problems and design the components
with appropriate standards to meet specified needs with proper attention to public health, safety,

environment and society.

4. Experimental Investigation: Technical skills to conduct investigation, interpretation of observed

data and provide solution for multifaceted problems.

5. Modern Engineering tools usage: Acquire, select, manipulate relevant techniques, resources and

advanced engineering ICT tools to operate simple to complex engineering activities.

6. Impact of engineering on society: Provide a product / project for use by the public towards their
health, welfare, safety and legal issues to serve the society effectively.

7. Environment and Sustainability: Design eco-friendly and sustainable products in demonstrating
the technology development to meet present and future needs.

8. High Ethical Standards: Practice ethical codes and standards endorsed by professional engineers.

9. Leadership and team work: Perform as an individual and as a leader in diverse teams and in

multi-disciplinary scenarios.

10. Communication Skills: Professional communication with the society to comprehend and
formulate reports, documentation, effective delivery of presentation and responsible to clear

instructions.

11. Life-long learners: Update the technical needs in a challenging world in equipping themselves to

maintain their competence.
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Mapping of Programme Outcomes (PO) with Graduate Attributes:

B.Tech Biotechnology

PO PSO
SI.No Graduate Attributes
1 2 3 4 5 6 7 9 |10] 11 1 2
GA1l Engineering Knowledge 3 1 1 0 0 110 0 0] O 0 0
GA?2 Problem analysis 1 3 1 0 0 0|0 0 0O 0 0
GA3 Design/Development of solutions 0 1 3 2 0 0| O 0 0] O 0 2
GA 4 Conduct investigations of complex 1 1 1 3 1 0| O 0 0] O 1 0
problems
GA5 Modern tool usage 1 1 1 0 3 0 0 0 1|1 1 0
GA®6 Engineer and Society 1 0 0 0 0 3 0 1 0|1 1 0
GA7 Environment and Sustainability 0 1 0 0 0 0|3 1 011 1 3
GAS8 Ethics 1 0 0 0 0 1 1 1 0|1 1 1
GA9 Individual and Team Work 0 1 1 0 0 0|1 3 111 1 1
GA 10 Communication 0 0 0 0 2 110 1 3] 2 1 1
GA1l Life Long Learning 1 1 0 0 0 0 0 0 0| 3 1 1
3-High Relation, 2-Medium Relation, 1-Low Relation, 0—No Relation
Mapping of Programme Outcomes (PO) with PEO:
PO PSO
B.Tech

1123 |4 |5]|6 8|19 |10|11| 1| 2

PEO1 2|10]2]1]|0]0 00|01 ]0]1

PEO?2 022|210 o011 ]1]2

PEO3 1100|020 oj1|]1]1]1]1

PEO4 111101010 11112 1|01

PEOS 0j]0|0|]0]|O0]2 11,1111

3—-High Relation, 2-Medium Relation, 1-Low Relation, 0—No Relation
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SEMESTER - |

Credits Contact Hours
S.No Cgugse Name of The Course
oce L (T|P|C|L |T|P|SS|Total
1 XMA 101 Alge_bra_, Differential calculus and their 311l0lal3l2l0l 0 5
applications
2 XCP 102 | Computer Programming 3 (10(1]/4]3|02|0 5
3 XBE 103 Electrical and Electronic Engineering 31111051 3121210 ;
System
4 XAP 104 | Applied Physics 3 |1(1,5|3|2|2]0 7
5 XGS 105 | Study skills and language lab 1 (0|02} 1 |00 2 3
5 XUM 106 Human Ethlcs_, Values, Rights and 11olol1l1lolol 2 3
Gender Equality
TOTAL 14 |3|1320| 14 |6 (8| 2 30
SEMESTER -1l
Credits Contact Hours
S.No Cé) u(;se Name of The Course
ode L|T|P|C|L|T|P|SS]|Total
1 XMA201 | Calculus and Laplace Transforms 31110 3121010 5
XEM202 | Engineering Mechanics 311043 |2|0/|0 5
3 XBW 203 Mechanical and Civil Engineering 31 111l/513l21210 ;
Systems
4 XAC204 | Applied chemistry 311|153 |2|2|0 7
5 XEG205 | Engineering Graphics 2 1110132 |2|0|O0 4
6 XGS 206 | Speech communication 1 70(0|1|212]0]0]2* 3
7 XBT 207 | Introduction to Biotechnology 0O 0|0|O0|2* 00|22 3
TOTAL 15| 5112|2216 |10|4 | 4 34
*Non-credit hours
SEMESTER - 111
S.No | Course Name of the course Credits Contact Hours
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Code L | T|P|C| L |T|P|SS|Total
1 XMA301 Tr_ansforr_ns and Pgrtlal 3 0lal 3 ol o 5
Differential equations
2 | xBT302 |Principles of Chemical 3 |1lo0/a|3|2]lolo] s
Engineering
3 XBT 303 Instrumental methods for 3 ol1lal3lol2lo 5
analysis
4 XBT 304 | Cell biology& Microbiology 3 1 1153 |2]2 7
5 XES 305 | Engineering Materials 3 003|300 3
6 XEP 306 | Entrepreneurship Development 2 0O(0|2}|2|0|0]1* 3
7 XGS 307 | Interpersonal communication 0 0O|0|0] O ]|O0O|O0]2* 2
8 XBT 308 | In plant training — 1 - S T I A R R I -
TOTAL 17 3 |2 (23|17 |6 |4 3 30
SEMESTER -1V
Course Credits Contact Hours
S. No
Code L | T|P|C|L|T|P|SS|Total
1 XPS 401 | Probability and Statistics 3 0O |03 3|]0|0]O0 3
2 XBT 402 | Genetics and Molecular Biology 3 0O |03 4|0|0]O0 4
3 XBT 403 | Basic Industrial Biotechnology 3 O (1|43 |]0(2]0 5
4 XBT 404 | Biochemistry 3 1 (1|53 1]|2|2|0 7
5 XBT 405 | Chemical Engineering 3 |1lo0lal3|2]/0l0]| 5
Thermodynamics
5 XBT 406 Process economics and industrial 3 olol3slalololo 3
management.
7 XGS 407 | Technical communication 1 o021, 1|0 2*
Extracurricular activities -
8 | XECA08 | \cC/NSS/YRC/IRRC/Sports ] ]
19 | 2 |2 (23|20 4|6 2 30
- *Non-credit hours
SEMESTER -V
Course Credits Contact Hours
S. No Name of the course S
Code L{T|P|C|L|T|P|g]|Total
XBT 501 | Plant Biotechnology 110 21010 4
XBT 502 | Chemical Reaction Engineering 110 21010 4
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3 XBT 503 | Recombinant DNA Technology | 3 | O 1| 4 | 3 |0 ]| 2 |0 5

4 XBT 504 | Bioprocess Engineering 3 /1|15 |3|]2|2]0 7

5 XBT 505 | Professional electives - 1 3100} 3]3|]0|0]O0 3

6 XTQ506 | Total Quality Management 3/]0|0]3|3|]0]0]O0 3

7 XGS 507 | Business communication 110011020 3

8 XBT 508 | In-plant Training - 11 - - -1 1 - -] - |- -

TOTAL 171 3 |2 |23|16 8| 6 [0] 30

SEMESTER -VI
Course Credits Contact Hours
S.No Name of the course S
Code L|T|P|C|L|T P|g]|Totl
1 XOE 601 | Open elective — 1 31010 3 3 (0010 3
2 XBT 602 | Animal Biotechnology 3]0 0] 3 310010 3
3 XBT 603 | Immunology 3101 4 310210 5
4 XBT604 Biochemical Engineering 311 |1] 5 3121210 7
5 XBT 605 | Protein Engineering 3110 4 312010 5
6 XBT 606 | Professional Elective - 2 31010 3 3 (0010 3
7 XUM 607 | Environmental Studies 0|00 O |3*]|]0] 0O 3
8 XGS 608 | Academic Writing O 00| O 0 |0]2*|0 2
TOTAL 18| 2 | 2|22 |21 /4] 6 (0] 31
*Non-credit
hours
SEMESTER -VII
Credits Contact Hours
S.No C%Jré’e Name of the course
ode L|T|P|C|L|T|P|SS|Total
1 XOE 701 | Open elective — 2 0|0 3|3 (|0]0]O0 3
9 XBT 702 B_|0|nformat|cs and computational ol1lal3lol2lo 5
biology
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3 XBT 703 | Downstream Processing 31115 ]| 3 (2] 2 0 7
4 XBT 704 | Professional Elective - 3 3/]0{]0| 3|3 |0j0{|O 3
5 XBT 705 | Professional Elective - 4 3/]0/0|3]3|0,0}]O0 3
6 XUM 706 | Cyber Security 0O/|0|0|O0]|3*|0| 0] O 3
7 XBT 707 | Project Phase - 1 ojo0j2|2 01|00 2|0 2
8 XGS 708 | Career Development Skills 0/0|0|0]O0|0|1*] O 1
9 XBT 709 | Inplant Training - I - 2 | - - -
151422 |18 (2| 7 |0 27
SEMESTER -VIII
Credits Contact Hours
S.No Ccc:)ugse Name of the course
oce L|T|P|C|L|T| P |SS|Total
1 XOE 801 | Open elective - 3 3|0, 0(3]3|0]O0 0 3
2 XBT 802 | Professional Elective — 5 310103 |13(0]0] o0 3
3 XBT 803 | Professional Elective - 6 3|0, 0(3]3|0]O0 0 3
4 XBT804 Project Phase - 2 0|0|12(12| 00|24 | 0 24
9/0(12(21,9 (024 | O 33
*Non-credit hours
LIST OF PROFESSIONAL ELECTIVES
Subject code Name of the subjects L T P | C
Professional Electives - 1
A — Plant Breeding and Agricultural Products 3 0 o | 3
XBT 505 | B - Food biotechnology
C - Biosafety, bioethics and IPR
Professional Electives - 2
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XBT 606

A - Drug discovery and development
B - Pharmaceutical Biotechnology
C - Clinical trials and regulatory affairs

XBT 704

Professional Electives - 3

A - Cancer Biology
B - Metabolic engineering

C - Stem cell biology

XBT 705

Professional Electives - 4

A - Molecular pathogenesis of Infectious diseases

B - Industrial waste water management

C - Bioresource Technology

XBT 802

Professional Electives - 5

A - Advanced Microbiology
B - Insect Biotechnology

C - Genomics and proteomics

XBT 803

Professional Electives - 6

A - Tissue engineering
B - Marine biotechnology
C - Nanobiotechnology
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ALGEBRA, DIFFERENTIAL CALCULUS AND L T P |C
XMA 101 THEIR APPLICATION 3 |1 |0 |4
C P |A L |T [P |H
3 0 |0 3 2 0 |5
PREREQUISITE: Basic concepts of Matrices, Numbers, Differentiation and Integration
COURSE OUTCOMES:
Course Outcomes Domain | Level
CO1: Explain the Properties of eigen values and eigen vectors Cog Understanding
of the matrices, Make Use of orthogonal and similarity Apply
transformation and Construct the quadratic form to Canonical
form.
CO2: Define and Find the radius and circle of curvature in Cog Remembering
cartesian and polar coordinate and to Explain evolutes and Understanding
envelopes.
CO3: Explain the convergence of series of positive terms, Cog Understanding

alternating series, and power series using tests of convergence

CO4: Find total and partial derivatives, Taylor series Cog Remembering
expansions of functions and the extremum of functions and
their applications

COS5. Solve the linear equations of second and higher order Cog Apply
with constant and variable coefficients and simultaneous first
order differential equations and to Apply Method of variation of
parameters to Solve the differential equation.

UNITI MATRICES | 15

Eigen values and Eigenvectors of a real matrix —Properties of Eigen values and Eigen vectors
— Cayley-Hamilton theorem (excluding proof) - Similarity transformation (Concept only) —
Orthogonal matrix - Orthogonal transformation of a symmetric matrix to diagonal form —
Reduction of quadratic form to Canonical form by Orthogonal transformation.

UNIT Il GEOMETRICAL APPLICATIONS OF DIFFERENTIAL CALCULUS | 15

Curvature — Cartesian and polar co-ordinates — Centre and radius of curvature — Circle of
curvature — Involutes and evolutes — Envelopes — Properties of envelopes and evolutes.

UNIT Il INFINITE SERIES ’ 15

Sequences — Convergence of series — General properties — Series of positive terms — Tests of
convergence (Comparison test, Integral test, Comparison of ratios and D’ Alembert’s ratio test
— Statement of theorems and problems only) — Alternating series — Series of positive and
negative terms — Absolute and conditional convergence — Power Series — Convergence of
exponential, logarithmic and Binomial Series (Simple problems only)

UNIT IV FUNCTIONS OF SEVERAL VARIABLES ‘ 15

Functions of two variables — Partial derivatives — Total differentiation — Taylor’s expansion —
Maxima and Minima — Constrained maxima and minima — Lagrange’s Multiplier method —
Jacobian Determinants.

UNITV ORDINARY DIFFERENTIAL EQUATIONS AND APPLICATIONS 15

Linear equations of second and higher order with constant and variable coefficients (Euler’s
and Legendre’s equations) — Simultaneous first order linear equations with constant
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coefficients — Method of variation of parameters - Applications to electrical circuit problems.

LECTURE | TUTORIAL | TOTAL

45 30 75

TEXT

1. Grewal, B.S. Higher Engineering Mathematics, 40" Edition, Khanna
Publication, Delhi, 2007.

2. Kreyszig, E, Advanced Engineering Mathematics, Eighth Edition, John Wiley and
Son(Asia) Ltd, Singapore, 2001.

REFERENCES

1. Bali N.P and Narayana lyengar, Engineering Mathematics, Laxmi Publications
(P) Ltd, New Delhi, 2003.

2. Veerarajan T, Engineering Mathematics Fourth Edition, Tata — McGraw Hill
Publishing Company Ltd, New Delhi, 2005.

3. Kandasamy P., Thilagavathy K, and Gunavathy K, Engineering Mathematics
Volume I, Il and 111, S. Chand & Co, New Delhi, 2005.

4. Venkataraman M. K, Engineering Mathematics, Volume | and 11 Revised enlarge
Fourth Edition, The National Publishing Company, Chennai, 2004.

E REFERENCES

1. www.nptel.ac.in
Advanced Engineering Mathematics Prof. Pratima Panigrahi
Department of Mathematics Indian Institute of Technology, Kharagpur.

PO1 | PO2 | PO5 | PO6 | PO8 | PO10 |PO11 PO12
CO1 |3 1 1
CcCo2 |3 1 1
CO3 |3 2 1 1 2
Co4 |3 2 1 1 1
CO5 |3 2 1 1 1

15 6 0 0 5 3 6

1- Low, 2 - Medium, 3- high
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http://www.nptel.ac.in/

XCP102 COMPUTER PROGRAMMING LIT|P|C
3|0 (14
C P A LIT |P|H
3 1 0 310 [2]5
Course Outcomes Domain Level
CO1 | Define programming fundamentals and Solve simple Cog Remember
programs using 1/O statements. Psy CR;(lerlgi(rj]se
CO2 | Define syntax and write simple programs using control Cog Remember
structures and arrays Psy S:slgg?]se
CO3 | Explain and write simple programs using functions and Cog Understand
CO4 | Explain and write simple programs using structures and Cog gnqsrztand
- uide
Hnions Psy Response
CO5 | Explain and write simple programs using files and Build Cog Understand
simple projects Psy S:slgce)ﬂse
| PROGRAMMING FUNDAMENTALS AND INPUT /OUTPUT 9+6
STATEMENTS
Theory

Program — Flowchart — Pseudo code — Software — Introduction to C language — Character set —
Tokens: Identifiers, Keywords, Constants, and Operators — sample program structure -Header files —
Data Types - Output statements — Input statements.
Practical

1. Program to display a simple picture using dots.

2. Program for addition of two numbers

3. Program to swap two numbers

4. Program to solve any mathematical formula.

1 ‘ CONTROL STRUCTURE AND ARRAYS | 9+6

Theory

Control Structures — Conditional Control statements: Branching, Looping - Unconditional control
structures: switch, break, continue, goto statements — Arrays: One Dimensional Array — Declaration
— Initialization — Accessing Array Elements — Searching — Sorting — Two Dimensional arrays -
Declaration — Initialization — Matrix Operations — Multi Dimensional Arrays - Declaration —
Initialization. Storage classes: auto — extern — static. Strings: Basic operations on strings.

Practical

1. Program to find greatest of 3 numbers using Branching Statements

2. Program to display divisible numbers between n1 and n2 using Looping Statement
3. Program to remove duplicate element in an array.

4. Program to perform string operations.

I | FUNCTIONS AND POINTERS [9+6

Theory
Functions: Built in functions — User Defined Functions - Parameter passing methods - Passing
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http://deploy.virtual-labs.ac.in/labs/cse02/exp2/index.php
http://deploy.virtual-labs.ac.in/labs/cse02/exp3/index.php

arrays to functions — Recursion - Programs using arrays and functions. Pointers - Pointer declaration
- Address operator - Pointer expressions & pointer arithmetic - Pointers and function - Call by value
- Call by Reference - Pointer to arrays - Pointers and structures - Pointers on pointer.
Practical

1. Program to find factorial of a given number using four function types.

2. Programs using Recursion

3. Programs using Pointers

v STRUCTURES AND UNIONS |9+6

Theory
Structures and Unions - Giving values to members - Initializing structure - Functions and structures -

Passing structure to elements to functions - Passing entire function to functions - Arrays of structure
- Structure within a structure and Union.
Practical

1. Program to read and display student mark sheet Structures with variables
2. Program to read and display student marks of a class using Structures with arrays
3. Program to create linked list using Structures with pointers

Vv FILES [9+6

Theory
File management in C - File operation functions in C - Defining and opening a file - Closing a file -

The getw and putw functions - The fprintf & fscanf functions - fseek function — Files and Structures.
Practical

1. Program for copying contents of one file to another file.
2. Program using files using structure with pointer

LECTURE | PRACTICAL TOTAL

45 30 75

TEXT BOOKS

1. Byron Gottfried, "Programming with C", llI Edition, (Indian Adapted Edition), TMH
publications, 2010
2. Yeshwant Kanethker, “Let us C”, BPB Publications, 2008

REFERENCES

1. Brian W. Kernighan and Dennis M. Ritchie, "The C Programming Language”, Pearson
Education Inc. (2005).

2. Behrouz A. Forouzan and Richard. F. Gilberg, "A Structured Programming Approach Using
C", 1l Edition, Brooks—Cole Thomson Learning Publications, 2001.

3. Johnsonbaugh R. and Kalin M., “Applications Programming in ANSI C”, III Edition,
Pearson Education India, 2003.

4. https://iitbombayx.in/courses/II TBombayX/BMWCS101.1x/2015 T1/courseware

Mapping of COs with POs:

POl | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CO1 3 2 2 2
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http://deploy.virtual-labs.ac.in/labs/cse02/exp6/index.php
http://deploy.virtual-labs.ac.in/labs/cse02/exp9/index.php
http://deploy.virtual-labs.ac.in/labs/cse02/exp7/index.php
http://deploy.virtual-labs.ac.in/labs/cse02/exp7/index.php
http://deploy.virtual-labs.ac.in/labs/cse02/exp7/index.php

co2 | 3 2 2

co3 | 3 2 1 2 2

coa | 3 2 1 2 2

cos5 | 3 2 1 2 2
PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Original | 15 | 10 | 3 | 4 | 10 1 2 10

Scaled

to 3 2 1] 1|2 1 1 2

0123

scale
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XBE 103 ELECTRICAL AND ELECTRONICS ENGINEERING 3|11 )

SYSTEMS

C | P|A LI T|P|] H

3 1110 31212 7

PREREQUISITE: Nil

COURSE OUTCOMES:

Course Outcomes Domain Level
After the completion of the course, students will be able to
COL1: Describe AC and DC circuits and measuring devices. Cog Remembering
Construct and test AC, DC circuits and measuring devices Psy Mechanism, Set
CO2: Explain different types of Electrical machines Cog Understanding
COa3: Describe semiconductor devices and show the input output Cog Remembering,
characteristics of basic semiconductor devices Psy Set
CO4: Explain logic gates and their applications and construct and Cog Understanding
verify the logic gates and construct simple adders and subtractors Psy Set
using logic gates.
CO5: Describe microprocessors in detail Cog Remembering

10+9+

Unit-1 | FUNDAMENTAL OF DC AND AC CIRCUITS, MEASUREMENTS 20

Fundamentals of DC— Ohm’s Law — Kirchoff’s Laws - Sources - Voltage and Current relations —
Star/Delta Transformation - Fundamentals of AC — Average Value, RMS Value, Form Factor - AC
power and Power Factor, Phasor Representation of sinusoidal quantities - Simple Series, Parallel,
Series Parallel Circuit - Operating Principles of Moving coil and Moving Iron Instruments
(Ammeter, Voltmeter) and Dynamometer type meters (Watt meter and Energy meter).

Unit-2 | ELECTRICAL MACHINES [ 8+9

Construction, Principle of Operation, Basic Equations, Types and Application of DC Generators, DC
motors - Basics of Single Phase Induction Motor and Three Phase Induction Motor - Construction,
Principle of Operation of Single Phase Transformer, Three phase transformers, Auto transformer.

Unit- 3 ‘ SEMICONDUCTOR DEVICES 9+3+5

Classification of Semiconductors, Construction, Operation and Characteristics: PN Junction Diode —
Zener Diode, PNP, NPN Transistors, Field Effect Transistors and Silicon Controlled Rectifier —
Applications.

Unit-4 | DIGITAL ELECTRONICS [9+6+5

Basic of Concepts of Number Systems, Logic Gates, Boolean Algebra, Adders, Subractors,
multiplexer, demultiplexer, encoder, decoder, Flipflops, Up/Down counters, Shift Registers.

Unit-5 | MICROPROCESSORS [ 9+3
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Architecture, 8085, 8086 - Interfacing Basics: Data transfer concepts - Simple Programming
concepts.

1.

Study of Electrical Symbols, Tools and Safety Precautions, Signal Generators, Power
Supplies and Voltage Regulators.

2. Study of Active and Passive Elements - Resistors, Inductors and Capacitors, Bread Board
and Printed Circuit Board.
3. Verification of AC Voltage, Current and Power in Series connection and Parallel connection.
4.  Fluorescent lamp connection with choke.
5.  Staircase Wiring.
6. Calibration of Ammeter, Voltmeter, Wattmeter, Energy meter, Multimeter and Lux meter.
7.  Testing of DC Voltage and Current in series and parallel resistors which are connected in
breadboard by using Voltmeter, Ammeter and Multimeter.
8.  Measuring input signal magnitude and frequency by using Cathode Ray Oscilloscope.
9. Forward and Reverse bias characteristics of PN junction diode and Zener diode.
10. Input and Output Characteristics of NPN transistor.
11. Verification of Truth Tables of Logic Gates.
12. Construction and verification of simple adders and subtractors.
Lecture = 45; Tutorial = 30; Lab = 30; Total = 105 Hours
TEXT BOOKS:
Mittle, V. N., 2007. Basic Electrical and Electronics Engineering. 1% ed. New Delhi: Tata
! McGraw-Hill.
2. | Malvino, A. P., 2006. Electronics Principles. 7" ed. New Delhi: Tata McGraw-Hill.
3. | Rajakamal, 2007. Digital System-Principle & Design. 2" ed. Pearson education.
4. | Moris Mano, 1999. Digital Design. Prentice Hall of India.
5 Ramesh, S. Gaonkar, 2013. Microprocessor Architecture, Programming and its

Applications with the 8085. 6™ ed. India: Penram International Publications.

REFERENCE BOOKS:

1. | Corton,H., 2004. Electrical Technology. CBS Publishers & Distributors.
2. | Syed, A. Nasar, 1988. Electrical Circuits. Schaum Outline Series, McGraw-Hill.
Jacob Millman and Christos, C. Halkias, 2010. Electronics Devices and Circuits. 3™ ed.
3 New Delhi: McGraw-Hill.
4 Millman, J. and Halkias, C. C., 2011. Integrated Electronics: Analog and Digital Circuits
" | and Systems. 2" ed. New Delhi: McGraw-Hill.
. Mohammed Rafiquzzaman, 1992. Microprocessors - Theory and Applications: Intel and

Motorola. Prentice Hall International.

E-REFERENCES:

NTPEL, Basic Electrical Technology (Web Course), Prof. N. K. De,

L Prof. T. K. Bhattacharya and Prof. G. D. Roy, IIT Kharagpur.
http://freevideolectures.com/Course/2335/Basic-Electrical-Technology#,

2. Prof. L. Umanand , 1ISc Bangalore.

3. http://nptel.ac.in/Onlinecourses/Nagendra/, Dr. Nagendra Krishnapura , 1T Madras.
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http://freevideolectures.com/Course/2335/Basic-Electrical-Technology
http://nptel.ac.in/Onlinecourses/Nagendra/

http://www.nptelvideos.in/2012/11/basic-electrical-technology.html, Dr. L. Umanand,

4 [1SC Bangalore.

CO POl | PO2 | PO3 | PO4 PO5 PO9 PO10 PO11 PO12
Co1 3 2 2 2 1 1 - - 1
CO2 3 2 - 2 1 - - - 1
CO3 3 - - - 1 1 - - 1
CO4 3 2 2 2 1 1 - - 1
CO5 3 - - - 1 - - - 1
Total 15 6 4 6 5 3 5

Scaling 3 1 1 1 1 1 1
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http://www.nptelvideos.in/2012/11/basic-electrical-technology.html

XBT 104 APPLIED PHYSICS St]d >

C | P|A LI T|P|] H

28 10804 3122 7

PREREQUISITE: Nil

Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Identify the basics of mechanics, explain the principles of Cog Remembering
elasticity, viscosity and determine its significance in engineering Psy Understz.:mding
systems and technological advances. Mechanism
CO2: Describe the production, propagation, perception & analysis Cog Remembering
of acoustical wave and locate basic acoustical problem encountered Aff :nde.rs.tanding

eceiving

in constructed buildings.

CO3: Understand the fundamental phenomena in optics by Cog Understanding,
measurement and describe the working principle and application Psy Applymg,
of various lasers and fibre optics. Aff Mechanism

Receiving
CO4: Analyse different crystal structures, discuss and use physics Cog Understanding,
principles of latest technology by visualizing Psy Analyzing,

Aff Mechanism

Receiving
CO5: Develop Knowledge on engineering materials, its properties Cog Understanding,
and application Applying,
UNIT-1 MECHANICS AND PROPERTIES OF MATTER ‘ 9+6+12

Mechanics: Force - Newton's laws of motion - work and energy - impulse and momentum - torque -
law of conservation of energy and momentum - Friction.

Elasticity: Stress - Strain - Hooke's law - Stress strain diagram - Classification of elastic modulus -
Moment, couple and torque - Torsion pendulum - Applications of torsion pendulum - Bending of
beams - Experimental determination of Young's modulus: Uniform bending and non-uniform
bending - I shape girders.

Viscosity: Coefficient of viscosity - Laminar flow - streamline flow - turbulent flow - Reynold's
number - Poiseuille's method.

UNIT -1 ACOUSTICS, ULTRASONICS AND SHOCK WAVES 9+6
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Acoustics: Classification of sound - Characteristics of musical sound - Loudness - Weber

Fechner law - Decibel - Absorption coefficient - Reverberation - Reverberation time - Sabin's
formula (growth and decay) - Factors affecting acoustics of buildings (reverberation time, loudness,
focussing, echo, echelon effect - resonance and noise) and their remedies.

Ultrasonics: Production: Magnetostriction and Piezoelectric methods - NDT: Ultrasonic flaw
detector.

Shock waves: Definition of Mach number - Description of a shock wave - Characteristics - Methods
of creating shock waves.

UNIT =111 OPTICS, LASERS AND FIBRE OPTICS 9+6+12

Optics: Dispersion - Optical instrument: Spectrometer - Determination of refractive index and
dispersive power of a prism - Interference of light in thin films: air wedge - Diffraction: grating.
LASER: Introduction - Population inversion -Pumping - Laser action - Nd-YAG laser - CO- laser -
Semiconductor Laser (homojunction) - Applications

Fibre Optics: Principle and propagation of light in optical fibre - Numerical aperture and acceptance
angle - Types of optical fibre - Fibre optic communication system

UNIT-IV  SOLID STATE PHYSICS | 9+6+6

Crystal Physics: Lattice - Unit cell - Lattice planes - Bravais lattice - Miller indices - Sketching a
plane in a cubic lattice - Calculation of number of atoms per unit cell - Atomic radius - Coordination
number - Packing density for SC, BCC, FCC and HCP structures.

Semiconductors: Semiconductor properties - Types of semiconductor - Intrinsic - Extrinsic: P-type
and N-type semiconductor - PN junction diode - Biasing - Junction diode characteristics.

UNIT -V NOVEL ENGINEERING MATERIALS AND BIOMETRICS | 9+6

Novel Engineering Materials: Introduction - Metallic glasses: Melt spinning technique, properties,
applications - Shape Memory Alloys: Transformation temperature, working of SMA, characteristics
- Biomaterials: Properties, interaction of biomaterials with tissues, applications - Nano phase
materials: Production, properties and applications.

Biometrics: Introduction - definition - instrumentation - devices -advantages

TEXT BOOKS

1. Avadhanulu M. N. and Kshirsagar P. G., "A Text Book of Engineering Physics", 7th
Enlarged Revised Edition., S. Chand & Company Ltd., New Delhi, 2005.

2. Senthil Kumar G., " Engineering Physics", 2nd Enlarged Revised Edition, VRB Publishers,
Chennai, 2003.

3. Mani P., "Engineering Physics", Dhanam Publications, Chennai, 2005.

4. Prabu P. and Gayathri P., " Applied Physics", PMU Press, Thanjavur, 2013

REFERENCE BOOKS

1. Gaur R.K. and Gupta S. L., "Engineering Physics", Dhanpat Rai Publishers, New Delhi,
2001.

2. Pillai S.0O., "Solid State Physics", 5th Edition, New Age International Publication, New
Delhi,2003.

E RESOURCES

NPTEL, Engineering Physics, Prof. M. K. Srivastava, Department of Physics, IIT, Roorkee.
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LABORATORY

Torsional Pendulum - determination of moment of inertia and rigidity modulus of the given
material of the wire.

Uniform Bending - Determination of the Young's Modulus of the material of the beam.

Non-Uniform Bending - Determination of the Young's Modulus of the material of the beam.

Poiseuille's flow - Determination of coefficient of viscosity of the given liquid.

Spectrometer - Determination of dispersive power of the give prism.

Spectrometer - Determination of wavelength of various colours in Hg source using grating.

Air wedge - Determination of thickness of a given thin wire.

O N g B W N

Laser - Determination of wavelength of given laser source and size of the given micro particle
using Laser grating.

Post office Box - Determination of band gap of a given semiconductor.

10.

PN Junction Diode - Determination of V-1 characteristics of the given diode.

REFERENCE BOOKS

1. Srinivasan M. & others, "A text book of Practical Physics", Sultan Chand & Sons, 2001.
2. Shukla R.K., "Practical Physics", New Age International Publication, New Delhi, 2011.
3. Umayal Sundari AR., "Applied Physics Laboratory Manual"”, PMU Press, Thanjavur, 2012.

LECTURE TUTORIAL PRACTICAL TOTAL HOURS
45 30 30 105
PO1 | PO2 | PO3 | PO4 | POS5 PO 9 PO10 | PO 11 PO 12

Co1 3 2 2 2 1 1 - - 1
CO2 3 1 1 - - 1
CO3 3 2 2 2 1 1 - - 1
CO4 3 2 2 2 1 1 - - 1
CO5 3 2 - - 1
Total 15 6 9 6 4 3 5

1 - Low, 2 — Medium, 3 — High

-41 -




L|T|P|SS| C
XGS105 1]10]0] 2 1
STUDY SKILLS AND LANGUAGE LAB

C A L|T|P|SS| H

14 06|04 1]10]0] 2 3
Course Outcomes Domain Level

CO1: Identify different strategies of reading and writing skills. Cog Remembering
CO2: Revise the library skills in their learning process. Aff Intimation

CO3: Apply different techniques to various types of material such as a Cog Applying,

novel, newspaper, poem, drama and other reading papers.

CO4: Use visual aids to support verbal matters into language discourse. Cog Understanding,
CO5: Prepares to face the written exam with confidence and without any Cog Understanding,
fear or tension. Psy Guided
response
HOURS
| INTRODUCTION TO STUDY SKILLS; 5
Learning Skills and Strategies of Learning; Cognitive Study skills and physical
study skills, Library skills (How to use Library), familiarization of library facilities
by the librarian; familiarization of basic cataloguing techniques, how to ransack
the library etc.
I REFERENCE SKILLS, 5
How to use the library facilities for research and to write assignments; how to find
out reference books, articles, journals and other e- learning materials; how to use a
dictionary and thesaurus.
i READING RELATED STUDY SKILLS 5
Process of reading, various types of reading materials and varied reading
techniques; familiarization to materials written by various authors; features of
scientific writing and familiarization to scientific writing by renowned authors;
note making skills
IV | WRITING RELATED STUDY SKILLS 5
Process of writing, characteristics of writing, discourse analysis, use of visual aids,
and note making and note taking skills
\ EXAM PREPARATION SKILLS; 5
Anxiety reduction skills; familiarization with various types of exam/evaluation
techniques etc.
LANGUAGE LAB (Practical)
SOUNDS OF ENGLISH LANGUAGE; 5

Vvowels, consonants, diphthongs, word stress, sentence stress, intonation patterns,

-42 -




connected speech etc

VOCABULARY BUILDING 5

Grammar, synonyms and antonyms, word roots, one-word substitutes, prefixes
and suffixes, idioms and phrases.

READING COMPREHENSION 10

Rreading for facts, meanings from context, scanning, skimming, inferring
meaning, and critical reading. Active listening, listening for comprehension etc.

Lab =20 hrs Self Study -25 hrs Total:45 Hrs

Text books

Appropriate Chapters/Units from the following textbooks

1.
2.

V.R. Narayanaswamy ,Strengthen Your Writing Orient Longman, 2000

Ghosh, R N; Inthira, S R, A Course in written English: Oxford Univ Press, New Delhi,
2001

Jaya Sasikumar, Champa Tickoo, Writing With A Purpose, Published by Oxford
University Press, 2000

4. Freeman, Sarah: Study Strategies. New Delhi: Oxford University Press, 1979
5. Paul Gunashekar M.L. Tickoo, Reading for Meaning, S. Chand & Company Ltd., 2000
6. Bernard Hartley, Peter Viney, Streamline English: Departures, Oxford English,1990.
7. Bernard Hartley, Peter Viney, Streamline English: Destinations, Oxford : Oxford
University Press, 1992.
8. Bernard Hartley, Peter Viney, Streamline English Directions, Oxford University Press
1982.
References
1. Jaya Sasikumar, Champa Tickoo, Writing With A Purpose, Oxford University Press
2001.
Freeman, Sarah: Study Strategies. New Delhi: Oxford University Press, 1979.
2. Reading for Meaning, Paul Gunashekar M.L. Tickoo, Published by S. Chand &
Company Ltd. Sultan Chand & Company, 2000
3. Susan Fawcett Evergreen: A Guide to Writing with Readings Paperback — January 4,
2013.
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 2
CO2
CO3 2 1
CO4
CO5 2 1 2
Total 4 6 2 2
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http://14.139.211.19:8001/cgi-bin/koha/opac-search.pl?q=au:Ghosh,%20R%20N
http://14.139.211.19:8001/cgi-bin/koha/opac-search.pl?q=au:%20Inthira,%20S%20R
https://sapnaonline.com/shop/Author/jaya-sasikumar
https://sapnaonline.com/shop/Author/champa-tickoo
https://sapnaonline.com/shop/Publisher/oxford-university-press
https://sapnaonline.com/shop/Publisher/oxford-university-press
http://www.abebooks.co.uk/servlet/SearchResults?an=Paul+Gunashekar+M.L.+Tickoo&cm_sp=det-_-bdp-_-author
http://www.amazon.co.uk/Bernard-Hartley/e/B001ITVVSW/ref=dp_byline_cont_book_1
http://www.amazon.co.uk/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Peter+Viney&search-alias=books-uk&text=Peter+Viney&sort=relevancerank
http://www.amazon.co.uk/Bernard-Hartley/e/B001ITVVSW/ref=dp_byline_cont_book_1
http://www.amazon.co.uk/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Peter+Viney&search-alias=books-uk&text=Peter+Viney&sort=relevancerank
http://www.amazon.co.uk/Bernard-Hartley/e/B001ITVVSW/ref=dp_byline_cont_book_1
http://www.amazon.co.uk/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Peter+Viney&search-alias=books-uk&text=Peter+Viney&sort=relevancerank
https://sapnaonline.com/shop/Author/jaya-sasikumar
https://sapnaonline.com/shop/Author/champa-tickoo
https://sapnaonline.com/shop/Publisher/oxford-university-press
http://www.abebooks.co.uk/servlet/SearchResults?an=Paul+Gunashekar+M.L.+Tickoo&cm_sp=det-_-bdp-_-author
http://www.amazon.com/Susan-Fawcett/e/B0034Q56FG/ref=dp_byline_cont_book_1

XUM 106 HUMAN ETHICS, VALUES, RIGHTS AND | L T P |C
GENDER EQUALITY
1 0 0 |1

C P A L T P |H
1.8 |0 |02 1+2*SS | 0 0 |3

Course Outcomes Domain Level
CO1: Relate and Interpret the human ethics and human Cog Remembering
relationships Understanding
CO2: Explain and Apply gender issues, equality and Cog Understanding,
violence against women Applying,
CO 3: Classify and Develop the identify of human rights and Cog Analyzing,
their violations Aff Receiving
CO4: Classify and Dissect necessity of human rights and Cog Understanding,
report on violations. Analyzing,
CO5: List and respond to family values, universal Cog Remembering,
brotherhood, fight against corruption by common man and Aff Responding,
good governance.
UNITIT HUMANETHICS AND VALUES \ 7

Human Ethics and values - Understanding of oneself and others- motives and needs- Social
service, Social Justice, Dignity and worth, Harmony in human relationship: Family and
Society, Integrity and Competence, Caring and Sharing, Honesty and Courage, Valuing Time,
Co-operation, Commitment, Sympathy and Empathy, Self-respect, Self-Confidence and
Personality- Living in harmony at various levels.

UNIT Il GENDER EQUALITY ‘ 9

Gender Equality - Gender Vs Sex -, Concepts, definition, Gender equity, equality,
empowerment. Status of Women in India Social, Economical, Education, Health, Employment,
HDI, GDI, GEM. Contributions of Dr. B.R. Ambethkar, Thanthai Periyar and Phule to Women
Empowerment.

UNIT 111 WOMEN ISSUES AND CHALLENGES E

Women Issues and Challenges- Female Infanticide, Female feticide, Violence against women,
Domestic violence, Sexual Harassment, Trafficking, Access to education, Marriage. Remedial
Measures — Acts related to women: Political Right, Property Rights, Right to Education,
Medical Termination of Pregnancy Act, and Dowry Prohibition Act.

UNIT IV HUMAN RIGHTS E

Human Rights Movement in India — The preamble to the Constitution of India, Human Rights
and Duties, Universal Declaration of Human Rights (UDHR), Civil, Political, Economical,
Social and Cultural Rights, Rights against torture, Discrimination and forced Labour, Rights of
Children. National Human Rights Commission and other statutory Commissions, Creation of
Human Rights Literacy and Awareness. - Intellectual Property Rights (IPR). National Policy
on occupational safety, occupational health and working environment.

-44 -




UNIT V GOOD GOVERNANCE AND ADDRESSING SOCIAL ISSUES |11

Good Governance - Democracy, People’s Participation, Open and Transparence governance,
Corruption, Impact of corruption on society, on how and whom to make corruption complaints,
fight against corruption and related issues and character building, Fairness in criminal justice
administration, Government system of Redressal. Issues and intervention in situations of
family violence, substance abuse and corruption. Creation of People friendly environment and
universal brotherhood.

LECTURE | SELF STUDY | TOTAL

15 30 45
REFERENCES

1. Aftab A, (Ed.), Human Rights in India: Issues and Challenges, (New Delhi: Raj
Publications, 2012).

2. Bajwa, G.S. and Bajwa, D.K. Human Rights in India: Implementation and Violations
(New Delhi: D.K. Publications, 1996).

3. Chatrath, K. J. S., (ed.), Education for Human Rights and Democracy (Shimala: Indian
Institute of Advanced Studies, 1998).

4. Jagadeesan. P. Marriage and Social legislations in Tamil Nadu, Chennai: Elachiapen
Publications, 1990).

5. Kaushal, Rachna, Women and Human Rights in India (New Delhi: Kaveri Books,
2000)

6. Mani. V. S., Human Rights in India: An Overview (New Delhi: Institute for the World
Congress on Human Rights, 1998).

7. Singh, B. P. Sehgal, (ed) Human Rights in India: Problems and Perspectives (New
Delhi: Deep and Deep, 1999).

8. Veeramani, K. (ed) Periyar on Women Right, (Chennai: Emerald Publishers, 1996)

9. Veeramani, K. (ed) Periyar Feminism, (Periyar Maniammai University, Vallam,

Thanjavur: 2010).

11.Planning  Commission  report on  Occupational  Health and  Safety
http://planningcommission.nic.in/aboutus/committee/wrkgrp12/wg_occup_safety.p

11. Central Vigilance Commission (Gov. of India) website: http://cvc.nic.in/welcome.html.

PO6 PO7 PO8 PO9 PO10 | Total | Scaled total
COo1 2 2 2 2 2 10 2
CO2 1 1 2 1
CO3 3 3 3 3 3 15 3
CO4 2 2 0 4 1
CO5 2 2 1 5 1
6 5 9 9 7

-45-


http://planningcommission.nic.in/aboutus/committee/wrkgrp12/wg_occup_safety.p
http://planningcommission.nic.in/aboutus/committee/wrkgrp12/wg_occup_safety.p
http://cvc.nic.in/welcome.html

XMA 201 CALCULUS AND LAPLACE TRANSFORMS |L |T |P |C
3 1 0 |4

c |P A

3 0 0 L |T |P |H
3 2 0 |5

PREREQUISITE: Basic concepts of Differentiation, Integration, Vectors and Complex
numbers.

COURSE OUTCOMES:

Course outcomes Domain | Level

CO1: Make Use of standard results to Find the Laplace Cog Remembering
transforms of derivatives and integrals and to solve differential Apply
equations.

CO2: Apply multiple integral concepts to Find the area, volume Cog Remembering
and to understand the order of integration. Apply

CO3: Define the gradient, divergent curl of vectors. Find Cog Remembering
directional derivative, unit vector normal to the surface. Apply Apply
corresponding theorems to Find the line, surface and VVolume

integrals.

CO4: Construct and examine the analytic functions, and the Cog Understanding
complex Conjugate and to Explain the concept of conformal Apply
mapping and to Construct the bilinear transformation.

CO5: Explain the poles, singularities and residues of functions Cog Understanding
and to solve the problems using contour integration. Apply

UNITI LAPLACE TRANSFORMS \ 15

Transforms of elementary functions — properties — derivatives and integrals of transforms-
Transforms of derivatives and integrals - Transforms of unit step function and impulse
function - Transform of periodic functions — Convolution Theorem — Inverse transforms —
Solutions of differential and integral equations.

UNIT Il MULTIPLE INTEGRALS ‘ 15

Double integration — Cartesian and polar coordinates — change of order of integration - area
as a double integral — change of variables between Cartesian and polar coordinates - triple
integration-— Simple applications (Finding area & volume of a certain region).

UNIT 11l VECTOR CALCULUS | 15

Gradient, divergence and curl - directional derivative — normal and tangent to a given surface
— angle between two surfaces — irrotational and solenoidal vector fields - Line, Surface and
Volume Integral — Green’s theorem in a plane, Gauss divergence theorem and Stoke’s
theorem (excluding proof).

UNIT IV_ANALYTIC FUNCTIONS | 15

Function of a complex variable — analytic function — necessary and sufficient condition
(excluding proof) — Cauchy Riemann equations — properties of analytic functions - harmonic

. . . : . 1 .
conjugate - construction of an analytic function — Conformal mapping: w=z + ¢, cz, —, sinz,
z

kZ —_— -
coshz, ;. X - Bilinear transformation.
z
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UNITV COMPLEX INTEGRATION | 15

Statement and application of Cauchy’s integral theorem and integral formula - Taylor’s and
Laurent’s expansion - Residues — Cauchy’s Residue Theorem - Contour integration over unit
circle.

LECTURE | TUTORIAL |[TOTAL

45 30 75

TEXT

1. Grewal, B.S. Higher Engineering Mathematics, 41 Edition, Khanna Publication,
Delhi, 2011.

2. Kreyszig, E, Advanced Engineering Mathematics, Eighth Edition, John Wiley and
Son(Asia) Ltd, Singapore, 2001.

REFERENCES

1. Bali N.P and Narayana lyengar, Engineering Mathematics, Laxmi Publications (P)
Ltd, New Delhi, 2003.

2. Veerarajan T, Engineering Mathematics Fourth Edition, Tata — McGraw Hill
Publishing Company Ltd, New Delhi, 2005.

3. Kandasamy P., Thilagavathy K, and Gunavathy K, Engineering Mathematics VVolume
I, Il and 111, S. Chand & Co, New Delhi, 2005.

4. Venkataraman M. K, Engineering Mathematics, Volume | and 11 Revised enlarge
Fourth Edition, The National Publishing Company, Chennai, 2004.

E REFERENCES

1. www.nptel.ac.in
Advanced Engineering Mathematics  Prof. Jitendra Kumar, Department of
Mathematics Indian Institute of Technology, Kharagpur

PO1 | PO2 | PO4 | PO5 PO9 | PO10 PO11 PO12
CO1 |3 1
CoO2 |3 1
CO3 |3 2 1 1 2
CcCO4 |3 2 1 1 1
CO5 |3 2 1 1 1

15 6 0 2 0 3 3 6

1- Low, 2- Medium, 3- high
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XEM 202 ENGINEERING MECHANICS L |[T [P |C
3 1 0 |4

C P A

26 [0.2 0.2 L |T [P |H
3 2 0 |5

PREREQUISITE: Applied physics

COURSE OUTCOMES:

Course outcomes Domain | Level

co1: ldentify and choose various types of loading and support Cog Understanding
conditions that act on structural and dynamic systems.

co2: Apply pertinent mathematical, physical and engineering Cog Apply
mechanics principles to the system to predict the problem.

co3: Display and Apply knowledge on the concepts of centroid Cog Apply

and moment of inertia of various sections and solids. Aff Development
co4: Analyze and Model the problem using free-body diagrams Cog Analyze

and accurate equilibrium equations and finding the solution. Psy Model

C05: Develop concepts of friction, rigid body kinematics and Cog Create

dynamics with an emphasis on the modeling and analysis
and solving simple dynamic problems involving kinematics and
momentum

COURSE CONTENT

"UNIT-1 | BASICS AND STATICS OF PARTICLES 15 hrs

Introduction - Units and Dimensions - Laws of Mechanics —Coplanar and Non coplanar
Forces - Resolution and Composition of forces - Equilibrium of a particle - Equivalent

systems of forces - Principle of transmissibility — single equivalent force.

UNIT -1l | EQUILIBRIUM OF RIGID BODIES 15 hrs

Free body diagram - Types of supports and their reactions - requirements of stable
equilibrium — Equilibrium of Rigid bodies in two dimensions - Equilibrium of rigid bodies in

three dimensions.

UNIT-11l | PROPERTIES OF SURFACES AND SOLIDS 15 hrs

Determination of Areas and Volumes - First moment of area and the centroid - second and
product moments of plane area - Parallel axis theorem and Perpendicular axis theorem - Polar

moment of inertia — Mass moment of inertia - relation to area moment of inertia.

UNIT -IV | DYNAMICS OF PARTICLES 15 hrs

Displacement, Velocity and Acceleration - their relationships - Relative motion - Curvilinear
motion - Newton's Law - Work Energy Equation of particles - Impulse and Momentum -
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Impact of elastic bodies.

UNIT V ELEMENTS OF RIGID BODY DYNAMICS AND FRICTION 15 hrs

Translation and Rotation of Rigid Bodies - Velocity and acceleration - General Plane motion -
Moment of Momentum Equations - Rotation of rigid Body - Work energy equation. Frictional
Force - Laws of Coulomb friction - Simple Contact friction - Rolling Resistance - Belt

Friction.
L=45 hrs T -30 hrs
Text books
1. D.S.Kumar “A text book of Engineering Mechanics” Publishers S.K.Kataria and Sons

2.
3.

4.

5.

6.

, 2012
R.S.Khurmi “A Textbook of Engineering Mechanics” , S. Chand Publishers, 2011

Engineering Mechanics: Statics (14th Edition) by Russell C. Hibbeler , Best Sellers,
2015

Engineering Mechanics: Dynamics (14th Edition) by Russell C. Hibbeler , Best
Sellers, 2015

Velusami.M.A. “Engineering Mechanics with Vector Approach”: S.Chand Publishers,
2012

J. L. Meriam, L. G. Kraige “Engineering Mechanics: Dynamics”,Sixth Edition 2012

References

1.

Beer F.P and Johnson E.R., “Vector Mechanics for Engineers — Statics and
Dynamics”, Tata McGraw-Hill Publishing Company Ltd., New Delhi, 2001.
K.V.Natarajan, “Engineering Mechanics”, Dhanalakshmi Publishers, Chennai, 2006.
Chandramouli, Engineering Mechanics, PHI Learning Pvt Ltd, 2011

Jayakumar and Kumar , Engineering Mechanics, PHI Learning Pvt Ltd, 2013

Mapping of CO’s with PO ’s:

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 2 3 1 3
COo2 3 2
COo3 2
CO4 3 3 1
CO5 3 3
8 12 1 5 2 1

0 —No relation 1- Low, 2 - Medium, 3 —High
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http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Russell+C.+Hibbeler&search-alias=books&text=Russell+C.+Hibbeler&sort=relevancerank
http://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Russell+C.+Hibbeler&search-alias=books&text=Russell+C.+Hibbeler&sort=relevancerank
http://www.amazon.co.uk/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=J.+L.+Meriam&search-alias=books-uk&text=J.+L.+Meriam&sort=relevancerank
http://www.amazon.co.uk/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=L.+G.+Kraige&search-alias=books-uk&text=L.+G.+Kraige&sort=relevancerank

XBW 203 MECHANICAL AND CIVIL ENGINEERING |L |T |P |C
SYSTEMS 3 1 1 15
C P A
15 | 15 0 L T P |H
3 2 |2 |7
PREREQUISITE: Applied physics
COURSE OUTCOMES:
Course outcomes Domain | Level
CO1: Define and visualize the working principles of the Cog Knowledge
various boilers, turbines and engines Psy
CO2: Differentiate and auscultate the measurements by using Cog Comprehension
various metrology instruments Psy
COa3: Categorise and palpate the various metal forming, Cog Synthesis
joining and cutting processes Psy
CO4: Characterize and diagnose the quality of the good Cog Knowledge
Building materials; and measure linear and angular dimensions Psy
COb5: Summarize and palpate the components of a Cog Evaluation
substructures and super structures. Psy
I Basics of Thermal and Energy Systems 9+6+6 hrs

Introduction to Mechanical Engineering — Streams — Thermal, Design, and Manufacturing
Conventional and non conventional sources of energy — Heat energy — Modes of heat transfer
— Working principles of Boilers and Turbines — Classification of 1C Engines — 4 stroke and 2
stroke engines — Petrol and diesel engines — Performance and heat balance — Working
principles of hydel, steam and nuclear power plants.

Practical:

Petrol engine performance — BHP

Diesel engine performance — BHP

Demonstration of refrigeration and air conditioning units

I Fundamentals of Machine Elements and Measurements 9+6+6 hrs

Engineering materials — Machine elements — fasteners and support systems — Belt drives —
Types — Velocity ratio and Length of belt — Gear drives — Types — Velocity ratio.

Principle of measurements — Accuracy — Precision — Errors — Measuring instruments — Scale —
Vernier Caliper — Micrometer — Slip gauges — Spirit level.

Practical:

Measurements using Vernier Caliper, Micrometer, Slip gauges and Spirit level.

Demonstration of transmission system in machines and suspension system in automobiles.

i | Elements of Manufacturing 9+6+6 hrs

Manufacturing processes — Classification — Principles of metal forming — forging, moulding,
casting — Principles of metal joining — welding, soldering and brazing.

Machining — turning, drilling, milling and grinding — Machining time and material removal
rate.

Practical:

Exposure to workshop tools

Fitting exercises: Square and triangle

Simple turning and drilling

Demonstration of welding and mould preparation

v | Surveying and Construction Materials 9+6+6 hrs
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Surveying: Definition — Survey Instruments — Classification of Survey — Linear and Angular
Measurements — Measurement of area — Illustrative Examples.

Construction Materials: Bricks — Stones — Timber — Steel — Cement — Sand — Aggregates —
Concrete.

Practical: Surveying.

\Y | Components and of Construction of Civil Structures 9+6+6 hrs

Substructure: Bearing capacity - Types of Foundation — Application — Requirement of good
foundations.

Superstructure: Brick masonry — Types of bond — Flooring — Beams — Columns — Lintels —
Roofing — Doors and windows fittings — Introduction to bridges and dams — Building drawing.
Practical: Building drawing, Carpentry, Plumbing.

Total Contact hrs ( L-45 hrs & P-30&T-30 hrs)

Text books

1. Dr. P.K. Srividhya, P. Pandiyaraj, S. Balamurugan, “Basic Civil and Mechanical
Engineering”, PMU Publications, Vallam, 2013.

2. Dr. B.C.Punmia, Ashok Kumar Jain, “Basic Civil Engineering”, Laxmi
Publications, New Delhi, 2003.
3. Dr. B.C.Punmia, “Surveying — Volume I”, Laxmi Publications, New Delhi, 2005

References

1. Venugopal K., Basic Mechanical Engineering, Anuradha Publications,
Kumbakonam, 2007.
2. Shanmugam G. and Palanichamy M. S.,"Basic Civil and Mechanical Engineering”,

Tata Mc Graw Hill Publishing Co., New Delhi, 3rd Edition, 20009.

Mapping of CO’s with PO’s:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 2 | - - 2 - S - - - -
CO2 2 2 1| - | -] - - - -
CO3 2 2 | - | - | - | - - - -
CO4 3 1 - - - -
CO5 1| 1 3 | - -1 -] - - - -
Total | 5 | 6 - 5 |5 |1 | - | - | - - - -

1 - Low, 2 — Medium, 3 — Hig

-51-



http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Dr.+B.C.+Punmia&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Ashok+Kumar+Jain&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Dr.+B.C.+Punmia&search-alias=stripbooks

XAC204 APPLIED CHEMISTRY LI T|P|C
3111115
C P A L|T|P|H
28 108 |04 3122 |7
PREREQUISITE: Nil
Course Outcomes |  Domain | Level
After the completion of the course, students will be able to
CO1: Identify and describe the various water quality parameters Cog Remembering
and methods to purify water in contest with boilers and domestics Psy Perception
usage.
CO2: Explain the fundamental principles of electrochemical Cog Understanding
reactions, its applications in redox reactions and calculate the Aff Set
different electrochemical processes.
COa3: Interpret the types of corrosion, use and measure its Cog Applying,
control by various methods including protective techniques. Psy Mechanism
Aff Receiving
CO4: Describe, Illustrate and Discuss the generation of energy Cog Remembering,
in batteries, nuclear reactors, solar cells, fuel cells and anaerobic Aff Analyzing,
digestion. Responding
CO5: Apply and measure the different types of spectral Cog Remembering,
techniques for quantitative chemical analysis and list Psy Applying,
nanomaterials for various engineering processes. Mechanism
Theory Part
|  WATER TECHNOLOGY | 7+8+9

Sources and types of water — water quality parameters — BIS and ISO specifications- hardness:
types and estimation of hardness (problems) - alkalinity: types and estimation (problems) — boiler
feed water — requirements — disadvantages of using hard water in boilers — internal treatment,
external treatment — demineralization process — desalination using reverse osmosis — domestic
water treatment - Effluent treatment processes in industries

1 ELECTROCHEMISTRY | 8+5 +15

Basic concepts of conductance — Kohlraush’s law and conductometric titrations —electrode
potentials— Nernst equation: derivation and problems - reversible and irreversible cells —
electrolytic and electrochemical cells — emf and its measurements - types of electrodes-reference
electrodes - primary and secondary - glass electrode - determination of pH using quinhydrone and
glass electrodes - electrochemical series and its applications - Galvanic cells and concentration cells
- potentiometric titrations - redox titrations.

Il CORROSION AND PROTECTIVE COATINGS 9+4+3

Corrosion- causes- types-chemical, electrochemical corrosion (galvanic, differential aeration),
corrosion in electronic devices, corrosion control - material selection and design aspects -
electrochemical protection — sacrificial anode method and impressed current cathodic method.
Protective coatings: paints- constituents and functions - electroplating of copper and gold,
Electroless plating - Distinction between electroplating and electroless plating,

advantages of electroless plating, electroless plating of nickel and copper on PCB.

IV ENERGY STORAGE DEVICES AND NUCLEAR ENERGY | 12+7

Energy storage devices — Batteries: Types — primary (dry cell, alkaline cells) and secondary (lead
acid, Ni-Cd and Lithium ion batteries) - Supercapacitors — Fuel cells-Hydrogen-Oxygen fuel cell-
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Solar cells .

Nuclear energy: nuclear fission and fusion —chain reaction and its characteristics — nuclear energy
and calculations (problems) — atom bomb —Nuclear reactor- light water nuclear power plant —
breeder reactor- Weapon of mass destruction- nuclear, radiological, chemical and biological
weapons. Disarmament - National and International Cooperation- Chemical Weapon Convention
(CWC), Peaceful Uses of Chemistry. Bio fuels: biomethanation- anaerobic digestion process,
biomass: sources and harness of energy.

V  SPECTROSCOPY AND NANOCHEMISTRY ‘ 9 +6 +3

Electromagnetic spectrum - Lambert law and Beer-Lambert’s law (derivation and problems) —
molecular spectroscopy -UV- visible spectroscopy: electronic transitions - chromophores and
auxochromes — instrumentation (block diagram) - applications — IR spectroscopy: principle —
fundamental modes of vibrations — calculations of vibrational frequency — IR spectrophotometer
instrumentation (block diagram) — applications of IR spectroscopy.

Nanochemistry - Basics - distinction between molecules, nanoparticles and bulk materials; size-
dependent properties. Nanoparticles: Nanocluster, nanorod, nanotube and nanowire. Synthesis ;
properties and applications of nano materials-Buckminister fullerenes, CNT"“S(Single walled
carbon nano tubes and Multi-walled carbon tubes)-Graphene- advantages and applications.

LECTURE | TUTORIAL | PRACTICAL | HOURS

45 30 30 105

TEXT BOOKS

1. Jain and Jain , “A Text book of Engineering Chemistry”, Dhanapatrai Publications,New Delhi,
2011.

2. Gadag and NityanandaShetty , “Engineering Chemistry”, I.K International publishing
House Pvt. Ltd, 2010.

REFERENCE BOOKS

1. Puri B R Sharma L R and Madan S Pathania, “ Principles of Physical Chemistry”, Vishal
publishing Co., Edition 2004

2. Kuriocose, J C and Rajaram, J, “Engineering Chemistry”, Volume /11, Tata McGraw-
Hill Publishing Co. Ltd. New Delhi, 2000
3. P. Atkins, J.D. Paula , “Physical Chemistry” , Oxford University Press, 2009.
4.S. S. Dara, S. S. Umare, “A Text Book of Engineering Chemistry”, S. Chand Publishing, 2011
5. C.P. Poole and F.J. Owens, “ Introduction to Nanotechnology”, , Wiley, New Delhi ,2007.

E Resources - MOOCs:
1. http://www.mooc-list.com/course/chemistry-minor-saylororg
2. https://www.canvas.net/courses/exploring-chemistry
3. http://freevideolectures.com/Course/2263/Engineering-Chemistry-|
4. http://freevideolectures.com/Course/3001/Chemistry-I
5. http://freevideolectures.com/Course/3167/Chemistry-11
6. http://ocw.mit.edu/courses/chemistry/

Laboratory Part 30 hrs

1. Determination of total hardness, temporary and permanent hardness of water by EDTA
method.

Determination of alkalinity of water sample.

Determination of chloride content of water sample by Argentometric method.
Conductometric titration of a strong acid with a strong base.

Determination of strength of hydrochloric acid by pH metric method.

obrwn
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https://www.canvas.net/courses/exploring-chemistry
http://freevideolectures.com/Course/2263/Engineering-Chemistry-I
http://freevideolectures.com/Course/3001/Chemistry-I
http://freevideolectures.com/Course/3167/Chemistry-II

'—“~°.°°.\‘.C”

Conductometric precipitation titration using barium chloride and sodiumsulphate.
Determination of strength of iron by potentiometric method using dichromate.

Potentiometric acid-base titration using quinhydrone electrode.
Corrosion inhibition efficiency by weight loss method.

0 Estimation of iron by colorimetric method.

REFERENCE BOOKS

1.

2.

3.

Mendham, Denney R.C,. Barnes J.D and Thomas N.J.K.,
Quantitative Chemical Analysis”, 6th Edition, Pearson Education, 2004.

Garland, C. W.; Nibler, J. W.; Shoemaker, D. P. “Experiments in Physical Chemistry”, 8th
Ed.; McGraw-Hill: New York, 2003.

“Vogel’s Textbook of

Sirajunnisa.A., Sundaranayagi.S.,Krishna.,Rajangam.R.,Gomathi.S.,

Lab Manual”, Department of Chemistry, PMU Press, Thanjavur, 2016.
E Resources - MOOCs:
1.http://freevideolectures.com/Course/2380/Chemistry-Laboratory-Techniques

2. http://freevideolectures.com/Course/2941/Chemistry-1A-General-Chemistry-Fall-2011

“Applied Chemistry

3.http://ocw.mit.edu/courses/chemistry/5-301-chemistry-laboratory-techniques

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
COo1 3 3 3 1 2 1 1 1 2
CO2 2 1 0 1 1 1 1
CO3 3 3 3 2 2 1 2 1 1 1
CO4 3 3 2 2 2 1 2 1 1 1
CO5 2 2 1 1 1 1 1 1 1 1
Total 13 12 9 5 5 5 7 3 5 3 6

0-No relation 1 - Low relation, 2 — Medium relation, 3 — High relation
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http://freevideolectures.com/Course/2941/Chemistry-1A-General-Chemistry-Fall-2011

XEG 205 ENGINEERING GRAPHICS LI T |P|C
2| 110 3
C P A LT |P|H
0.7 |2 |0.25 2|1 2 |0 4
5
Course Outcome Domain Level
(CorPorA)
Cog Applying
CO1 | Apply the national and international standards, Psy Guid. Resp.
construct and practice various curves Aff Responding
Cog Understanding
CO2 | Interpret, construct and practice orthographic Psy Mechanism
projections of points, st. lines and planes. Aff Response
Cog Applying
CO3 | Construct Sketch and Practice projection of solids in Ps Comp. Overt
various positions and true shape of sectioned solids. Af¥ Resp.
Responding
Interpret, Sketch and Practice the development of Cog Understanding
CO4 I . . Psy Comp. Overt
ateral surfaces of simple and truncated solids, P R
intersection of solids. A esp.
Responding
Cog Applying
CO5 | Construct,sketch  and  practice  isometric  and Ps Comp. Overt
perspective views of simple and truncated solids. Af¥ Resp.
Responding
"1 | INTRODUCTION, FREE HAND SKETCHING OF ENGG OBJECTS AND | 6+6
CONSTRUCTION OF PLANE CURVE

Importance of graphics in engineering applications — use of drafting instruments — BIS
specifications and conventions as per SP 46-2003.

Pictorial representation of engineering objects — representation of three dimensional objects in
two-dimensional media — need for multiple views — developing visualization skills through free
hand sketching of three dimensional objects.

Polygons & curves used in engineering practice — methods of construction — construction of
ellipse, parabola and hyperbola by eccentricity method — cycloidal and involute curves —
construction — drawing of tangents to the above curves.

Il | PROJECTION OF POINTS, LINES AND PLANE SURFACES 6+6

General principles of orthographic projection — first angle projection — layout of views —
projections of points, straight lines located in the first quadrant — determination of true lengths of
lines and their inclinations to the planes of projection — traces — projection of polygonal surfaces
and circular lamina inclined to both the planes of projection.

111 | PROJECTION OF SOLIDS AND SECTIONS OF SOLIDS 6+6

Projection of simple solids like prism, pyramid, cylinder and cone when the axis is inclined to
one plane of projection — change of position & auxiliary projection methods — sectioning of
above solids in simple vertical positions by cutting plane inclined to one reference plane and
perpendicular to the other and above solids in inclined position with cutting planes parallel to
one reference plane — true shapes of sections.

v DEVELOPMENT OF SURFACES AND INTERSECTION | 6+6
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| OF SOLIDS |

Need for development of surfaces — development of lateral surfaces of simple and truncated
solids — prisms, pyramids, cylinders and cones — development of lateral surfaces of the above
solids with square and circular cutouts perpendicular to their axes — intersection of solids and
curves of intersection —prism with cylinder, cylinder & cylinder, cone & cylinder with normal
intersection of axes and with no offset.

\ ISOMETRIC AND PERSPECTIVE PROJECTIONS 6+6

Principles of isometric projection — isometric scale — isometric projections of simple solids,
truncated prisms, pyramids, cylinders and cones — principles of perspective projections —
projection of prisms, pyramids and cylinders by visual ray and vanishing point methods.

LECTURE: 30 TUTORIAL: 30 TOTAL :60

TEXT BOOKS

1. Bhatt N.D, “Engineering Drawing”, Charotar Publishing House, 46" Edition-2003.

2. Natarajan, K.V, “ A Textbook of Engineering Graphics”, Dhanalakshmi Publishers,
Chennai, 2006 .

3. Dr. P.K. Srividhya, P. Pandiyaraj, “Engineering Graphics”, PMU Publications,
Vallam, 2013

REFERENCES

1. Luzadder and Duff, “Fundamentals of Engineering Drawing” Prentice Hall of India
PvtLtd, XI Edition - 2001.

2. Venugopal K. and Prabhu Raja, V., “Engineering Graphics”, New Age International(P)
Ltd., 2008.

3. Gopalakrishnan.K.R,. “Engineering Drawing I & II”, Subhas Publications, 1998.

4. Shah,M.B and Rana,B.C.,”Engineering Drawing”, Pearson Education,2005.

E RESOURCES

1. http://periyarnet/Econtent
2. http://nptel.ac.in/courses/112103019/

Mapping of CO’s with PO’s:

PO1 PO2 PO3 PO4 PO5 PO12
Cco1 3 2 3 1 1 1
CO2 3 2 1 1 1 1
COo3 3 2 1 1 1 1
CO4 3 2 1 1 1 1
CO5 3 2 1 1 1 1
Total 15 10 7 5 5 5
Scaled 3 2 2 1 1 1
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http://periyarnet/Econtent

L|T|P]|SS
XGS 206 1/10|0]| O 1
SPEECH COMMUNICATION
C |P| A L|T|P|SS|H
16(1]|04 1100 2 3
PREREQUISITE: Nil
COURSE OUTCOMES:
Course Outcomes Domain Level

After the completion of the course, students will be able to

CO1: Identify different styles to various forms of public speaking Cog
skills and  presentation skills.

Remembering,

CO2: Understand and identify the proper tone of language required | Cog
in writing and speaking.

Understanding,

COa3: Adapting the speech structures and developing the speech Psy | Adaptation
outline
CO4: Ability to communicate and develop presentation skills Aff Responding
CO5: Calibrates the speaker to face the audience without any anxiety Psy | Guid. Resp.
| Introduction to public speaking 9
Functions of oral communication; skills and competencies needed for
successful speech making; importance of public speaking skills in
everyday life and in the area of business, social, political and all other
places of group work
I Types of Speech 9
Manuscript, impromptu, rememorized and extemporaneous speeches;
analyzing the audience and occasion; developing ideas; finding and
using supporting materials.
11 | Organization of Speech 9
Introduction, development and conclusion; language used in various
types of speeches; Adapting the speech structures to the Audience;
paralinguistic features
IV | Basic tips 9
how to present a paper/assignment etc; using visual aids to the speeches;
using body language to communicate.
V | Speech Anxiety 9
Public speaking and speech anxiety, public speaking and critical
listening
Speech practice (4-6 speeches per student)
Lecture Self Study | Total
20 Hours | 25 Hours | 45 Hours
TEXT

1. Gordon H. Mills Technical Writing —Oxford Press, 1978
2. Barun K. Mitra, Effective Technical Communication: A guide for scientists and Engineers.
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http://www.amazon.com/Gordon-H.-Mills/e/B001HPS12G/ref=dp_byline_cont_book_1

Author, Publication: Oxford University press. 2007

Mapping of COs with POs:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 5
CO2 5
COo3 5 1
CO4 1
CO5 2 1 2 1
4 2
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XBT 207 0(0[0] O

INTRODUCTION TO BIOTECHNOLOGY

C|P|A L|T|P| H

3/101]0 3100 3

PREREQUISITE: Nil

COURSE OUTCOMES:
Course Outcomes Domain Level

After the completion of the course, students will be able to

CO1: Recall, Outline and Discuss the fundamentals of microbial, Cog Remembering,

plant, animal and food biotechnology and the Laboratory safety Understanding,

and bioethics Creating

CO2: Classify and Tell the structure and function of Cog Understanding,

macromolecules and micromolecules Remembering

COa3: Recall, Summarize and Experiment with the techniques Cog Remembering,

involved in various fields of biotechnology Understanding,
Applying

CO4: Know and Relate the current trends in various fields of Cog Understanding,

biotechnology and Adapt to good laboratory practices Remembering,
Creating

CO5: Identify their field of interest and make use of various Cog Applying

opportunities available in the biotechnological sector

UNIT-I ‘ Overview of Biotechnology 9 hrs

An introduction to biotechnology including, History and comparison of Old & Modern
biotechnology, Molecular biology and Bioethics; Laboratory safety; Introduction to Various
Biotechnology fields — Plant, Animal, Food and Nutraceuticals, Medical, Environment and

Energy.
UNIT -1 | Biomolecules | 9hrs
An introduction to Macromolecules — Carbohydrates, Proteins, Lipids, Nucleic acids;

Micromolecules — Primary metabolites, Secondary metabolites. Analysis and processing of
biomolecules and their pertinence to biotechnology.

UNIT-1I ‘ Biotechnological Techniques \ 9 hrs

An introduction to Applications of Animal Cell Culture techniques; Plant Tissue culture
techniques; Molecular Biology techniques;Immunological techniques.

UNIT-IV | Current Research in Biotechnology | 9hrs

Research tools and equipments; Good laboratory practices; Emerging trends in various fields of
biotechnology — Agriculture, Industrial, Plant, Animal, Medicine, Immunology.

UNIT-V \ Career Opportunities in Biotechnology 9 hrs

Opportunities in Pharmaceutical sectors; Agricultural sectors; Food sectors; Environmental
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sectors; Research opportunities; Career exploration as Entrepreneurs.

LECTURE TUTORIAL PRACTICAL TOTAL
30 15 0 45
TEXT BOOKS:

1. C. Ratledge& B. Kristiansen, "Basic Biotechnology™ 3rd Edn. Cambridge University Press

(2008).

2. Buchholz, Klaus, and John Collins. Concepts in biotechnology: history, science and
business. John Wiley & Sons, 2014.

REFERENCES:

|

1. Kuby J.,, "Immunology”, W.H. Freeman & Co. (2002).
. Harper’s illustrated Biochemistry 28" Edition, Tata MC Graw hill Publiser2009.

Nicholl “Introduction to Genetic Engineering” - . Cambridge Low Price Edition, 2006.

2
3.
4. B.D.Singh Biotechnology-,Kalyani Publication
5

. Guilford-Blake, Roxanna, and Debbie Strickland. "Guide to Biotechnology 2008, Basics,

Technical Explanations, Industry Economics, Ethical Issues, and more.” (2016).

6. Gupta, Varsha, Manjistha Sengupta, Jaya Prakash, and Baishnab Charan Tripathy. "Basic

and Applied Aspects of Biotechnology." (2016).

7. www.vlab.co.in

8. www.nptel.iitm.ac.in

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
CO1 3 2 0 0 0 0 0 1 0 0 1
CO?2 3 2 0 0 0 0 0 0 0 0 1
CO3 3 3 0 0 0 0 3 0 0 0 2
CO4 3 3 0 0 0 0 3 0 0 0 2
CO5 3 1 0 1 0 0 0 0 0 0 3
15 11 0 1 0 0 6 1 0 0 9

0- No relation, 1-Low Relation, 2- Medium Relation, 3-High Relation
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http://www.vlab.co.in/
http://www.nptel.iitm.ac.in/

XMA 301 | TRANSFORMS AND PARTIAL DIFFERENTIAL LT |P|IC
EQUATIONS

3|1 1|04
C |P A LT |PlH
3 |0 ]0 312 (0|5
PREREQUISITE: Algebra, Calculus and Laplace transforms
Course outcomes: Domain | Level
CO1: Explain and Demonstrate the basic concepts in partial Cog Remembering
differential equations and to solve linear, nonlinear, Understanding
homogeneous and nonhomogeneous partial  Differential
equations.
CO2: Demonstrate the basic concept and properties of Fourier Cog Remembering
series and to state Parseval’s identity and Diritchlet’s Understanding
condition.

COa3: Solve the standard Partial Differential Equations, arising Cog Apply
in engineering Problems, like Wave equation and Heat flow
equation by Fourier series method.

CO4: Explain and Apply the concept of Fourier transform and Cog Understanding

its properties. Apply

CO5: State and Apply the properties of Z transform and to Cog Remembering
Find the Z transform and inverse Z transform . Apply

UNIT I  Partial Differential Equations | 15

Formation of partial differential equations by elimination of arbitrary constants and arbitrary
functions — Solution of standard types of first order partial differential equations — Lagrange’s
linear equation — Linear partial differential equations of second and higher order with
constant coefficients.

UNIT Il Fourier Series | 15

Dirichlet’s conditions — General Fourier series — Odd and even functions — Half range sine
series — Half range cosine series —Parseval’s identity — Harmonic Analysis.

UNIT 111 Applications of Boundary Value Problems | 15

Classification of second order quasi linear partial differential equations — Solutions of one
dimensional wave equation — One dimensional heat equation — Steady state solution of two
dimensional heat equation (Insulated edges excluded) — Fourier series solutions in Cartesian
coordinates.

UNIT IV Fourier Transform | 15

Fourier integral theorem (without proof) — Fourier transform pairs — Fourier Sine and Cosine
transforms — properties — Transforms of simple functions — Convolution theorem — Parseval’s
identity.

UNIT V Z - Transform and Difference Equations | 15

Z-transform — Elementary properties — Inverse Z — transform — Convolution theorem — Initial
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and Final value theorems - Formation of difference equations — Solution of difference
equations using Z-transform.

LECTURE | TUTORIAL | TOTAL

45 30 75

TEXT BOOKS

1. Grewal, B.S., “Higher Engineering Mathematics”, 40" Edition Khanna Publishers,
New Delhi, (2007).

2. Narayanan, S., Manicavachagom Pillay, T.K. and Ramaniah, G., “Advanced
Mathematics for Engineering Students”, Volumes II and III, S.Viswanathan (Printers
and Publishers)Pvt. Ltd.  Chennai, (2002).

REFERENCES

1. Churchill, R.V. and Brown, J.W., “Fourier Series and Boundary Value Problems”,
Fourth Edition, McGraw Hill Book Co., Singapore, (1987).

2. Kandasamy, P., Thilagavathy, K., and Gunavathy, K., “ Engineering Mathematics
Volume 1117, S. Chand & Company Ltd., New Delhi, (1996).

3. Bali N.P. and Manish Goyal, “A Text Book of Engineering Mathematics” 7" Edition
Lakshmi Publications (P) Limited, New Delhi, (2007)

E REFERENCES

1. www.nptel.ac.in
2. Advanced Engineering Mathematics, Prof. Jitendra Kumar
Department of Mathematics, Indian Institute of Technology, Kharagpur.

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 Pgl po11 | Ot

co1 3 1 1
CO?2 3 1 1
co3 3 2 1 1 2
CO 4 3 2 1 1 1
CO5 3 2 1 1 1
15 6| 0 0 0 o of o 5 3 6

1- Low, 2 - Medium, 3- high
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http://www.nptel.ac.in/

L|T|P C

XBT 302 31110 4
PRINCIPLES OF CHEMICAL ENGINEERING

C|P|A L|T|P H

3/101]0 31210 5

PREREQUISITE: XAP 104 Applied Physics, XEM 202 Engineering Mechanics

COURSE OUTCOMES:

Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Recall and understand basic units and calculations in Cog Remembering
engineering
CO2: Understand and perform material balances for unit Cog Respond
operations in bioprocess industries
CO3: Apply knowledge and aids energy balances in bioprocess Cog Applying
industries
CO4: Distinguishes the types of fluid and understands the Cog Understanding
process of mixing Receiving
CO5: Know about the heat transfer and design heat transfer Cog Remembering,
equation.
| INTRODUCTION TO ENGINEERING CALCULATIONS, 12 hrs
UNITS AND DIMENSIONS

Introduction — Units and dimensions, Fundamental and derived quantities, Measurement
conventions, Unit conversions, stoichiometric principles; Basic chemical calculations — solutions

and gaseous mixtures, Ideal gas law and its application, Dalton law, Raoult’s law, Henry’s law.

I MATERIAL BALANCE WITHOUT CHEMICAL 12 hrs
REACTION

Material balance without chemical reactions: Process flow sheet, Three general methods of
solving material balance problems, Material balance of unit operations like distillation columns,
extractors, dryers, evaporators, crystallizers and leaching equipments; Recycle, bypass and purge

streams.

UNIT-I1I | ENERGY BALANCE | 12 hrs

Thermo physics: Law of conservation of energy, Heat capacity of solids, liquids, gases and gaseous
mixtures, Sensible and latent heat, Thermochemistry: Enthalpy changes accompanying by chemical
reactions, standard heat of reaction, formation and combustion, Effect of temperature on heat of
formation and reaction, Absolute enthalpy, adiabatic reactions, thermo chemistry of mixing

processes.

UNIT-IV FLUID FLOW AND MIXING 12 hrs

Classification of fluids: Fluids in motion, Viscosity, Momentum transfer, Newtonian and non —
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Newtonian fluids, Viscometers, Mixing: mixing equipments, flow pattern in mixing, Mechanism of
mixing, mixing time estimation, Power requirement for mixing, Scaleup of mixing systems, effect

of rheological properties on mixing

UNIT-V | HEAT TRANSFER | 12hrs

Introduction — Heat transfer equipments in bioreactors, Heat exchangers, Mechanism of heat
transfer — Conduction, Convection and Radiation, Over all heat transfer co efficient and its

determination, Design equation for heat transfer system, Application of heat transfer equation.

LECTURE TUTORIAL PRACTICAL TOTAL
45 15 60
TEXT BOOKS:

1. Bhatt B.I. and Vora S.M., “Stoichiometry”, 4" Edition, Tata McGraw Hill Publishers Ltd., 2005.
2. Pauline M. Doran, “Bioprocess Engineering Principles, 2nd Edition, Academic Press. 2012,

3. McCabe W.L., Smith J.C. and Hariott P,, “Unit Operation in Chemical Engineering”7"

Edition, Tata McGraw — Hill, 2004.

REFERENCES:

1.Geankoplis C.J. “ Transport Processes and Unit Operation™ 4 th Edition, Prentice Hall, 2007.
2.Coulson J.M. and Richardson J.F., “ Coulson and Richardson’s Chemical Engineering” Vol-1 3™
Edition,Butter woth — Heinemann Publishers,2004.

Mapping Cos Vs Pos:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
CO1 |1 3 0 2 0 0 0 0 2 1 1
CoO2 |1 1 0 3 0 0 0 0 2 0 1
CO3 |1 1 0 3 0 0 0 0 2 0 1
CO4 |1 0 1 1 0 0 0 0 2 1 2
CO5 |1 1 2 3 0 0 0 0 2 0 1

5 6 3 12 0 0 0 0 10 2 6
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XBT 303 31011
INSTRUMENTAL METHODS OF ANALYSIS
C|P|A LIT|P| H
15| 1 |05 31012 5
PREREQUISITE:
COURSE OUTCOMES:
Course Outcomes | Domain | Level
After the completion of the course, students will be able to
CO1: | Explain the basic fundamentals of analytical Cog Understanding
Instruments and demonstrates the identification of Psy Precision
biomolecules using spectroscopy.
CO2: | Know the principle of instrumentation and to calibrate Cog Remembering
various electrochemical instruments. Psy Precision
CO3: | Understand the X-ray diffraction and thermal Cog Understanding
analytical principle and various other instrumentation Psy Analyzing
available to analyze the sample.
CO4: | Describe the spectrophotometric methods and perform Cog Remembering
various spectrophotometric analysis Aff Responds
CO5: | Understand the basic principles of chromatography and Cog Understanding
demonstrates the GC-MS, HPLC and other Psy Precision
chromatographic methods.
I FUNDAMENTALS OF SPECTRAL ANALYSIS 9+12hrs

ELECTROMAGNETIC RADIATION: Regions and properties, Various energy levels,Interaction
of photons with matter, absorbance, & amp; transmittance and their relationship, Permitted energy
levels for the electrons of an atom and simple molecules, classification of instrumental methods
based on physical properties. VISIBLE SPECTROSCOPY AND COLORIMETRY: Beer-
Lambert’s Law, Limitations, Deviations (Real, Chemical and Instrumental deviations) UV-
VISIBLE AND IR SPECTROSCOPY: Instrumentation (Source, Optical parts and Detectors) —
Various electronic transitions in organic and inorganic compounds effected by UV, Visible and
infrared radiations. Woodward-Fischer rules for the calculation of absorption maxima (dienes and
carbonyl compounds). Effects of auxochromes and effects of conjugation on the absorption
maxima.

Lab 1. Precision and validity in an experiment using absorption spectroscopy.
Lab 2. Absorption spectra for KMnO 4
Lab 3. UV spectra of nucleic acids, protein

Lab4. Sample surface using SEM (practical) and topography measurement using AFM
(demonstration with instrument)
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I ELECTROMETRIC METHODS 9+3hrs

Conductometric Titrations: Instrumentation-Types- Advantages-Application; Potentiometric Titrations:
Instrumentation-Types- Advantages-Application; Measurement of pH: Instrumentation-Applications; lon
selective electrodes: Electrode setup- Applications.; Amperometric titrations: Principle-instrumentation-
Applications

Lab 5. Estimation of Chloride using conductivity meter

1 X-RAY DIFFRACTION & THERMAL ANALYSIS 9+6
METHODS Hrs

XRD: Introduction, Mosley's law, Different emission and diffraction methods, various X-ray
detectors. Thermogravimetic Analysis (TGA): Instrumentation, factors affecting the shapes of
thermograms, applications, thermograms of some important compounds (CuSQOs, 5H20,
CaC2042H20 etc). Differential thermal analysis (DTA) & Differential Scanning Calorimetry
(DSC): Principle, Instrumentation and applications of DSC and DTA, differences between DSC
and DTA.

Lab 6. Analysis of given sample using TGA/DSC (demonstration with the instrument)
Lab 7. XRD results interpretation (analysis of results available in literature)

v SPECTROSCOPIC METHODS OF ANALYSIS 9 49 hrs

Atomic Absorption Spectroscopy (AAS): Principle, Instrumentation, Interference and
Applications. Flame Photometry and Inductively coupled Plasma Atomic Emission spectroscopy
( ICPAES): Principle, Instrumentation and Applications. Polarimetry: Principle, Instrumentation
and  Applications.  Refractometry:  Principle,  Instrumentation and  Applications.
Nephlometry/Turbidimetry: Principle, Instrumentation and Applications.

Lab 8. Finding the pKa of 4- nitrophenol using Absorption spectroscopy.
Lab 9. Raman spectrophotometer analysis of biological samples
Lab 10. Electrochemical mesurments (Cyclic Voltammetry/lab on chip)

\ CHROMATOGRAPHIC METHODS 9+6hrs

Chromatographic methods - Types (column, Thin layer, paper, Gas, High performance liquid
Chromatographic methods) — principle- separation technique - separation of organic compounds by
column and thin layer, Amino acids and mixture of Cu, Co & Ni by Paper, estimation of organic
compounds by GC and HPLC.

Lab 11. Analysis of amino acids using TLC (experiment) and ethanol using GC (demonstration)
Lab 12. GC, HPLC- (demonstration)

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 30 75
TEXT BOOKS:
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1. Willard, H.H., Merritt. L.I., Dean J.a., and Settle, F.A.,"Instrumental methods of analysis”,
Sixth edition, CBS publishers, 1986.

2.  Skoog D.A. and West D.M., "Fundamentals of Analytical Chemistry"”, Saunders college
Publishing, 1982.

REFERENCES:

1.  A.l.Vogel., "Qualitative Inorganic analysis ", V.Edition, Prentice-Hall of India (P) Ltd.,
New Delhi, 1991.
2. Sharma, B.K., " Instrumental Methods of Analysis ", Goel publishing House, 1995.
3. Parikh V.M., " Absorption spectroscopy of organic molecules ", Addison — Wesley
Publishing Company, 1974.

E REFERENCES:

1. http://www.ncbi.nlm.nih.gov/books/NBK26851/

Table 1: Cos Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO | PO7 |PO | PO |PO10 | PO11 | PSO1 | PSO
CO1 3 1 2 2 0 : 0 0 8O 90 3 1 2 ;
CO2 2 3 1 2 1 0 0 0 0 2 2 2 2
CO3 3 2 3 1 1 0 0 0 0 3 1 2 2
CO4 2 3 2 1 2 0 0 0 0 2 3 2 2
CO5 1 0 1 3 2 0 0 0 0 3 3 2 2
11 9 9 9 6 0 0 10 | O 13 10 |10 10

No relation, 1-Low Relation, 2- Medium Relation, 3-High Relation
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L|T|P|C
XBT 304 3 1 1|5
CELL BIOLOGY AND MICROBIOLOGY
C|P|A L T |P|H
3|11]0 3 12 (2|7
PREREQUISITE: Nil
COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CQl: (?ompreheng knowledge about historical [.)e.rspectlve.of Cog Understanding
microbiology and its developments. Perform staining techniques .
i . Psy Guided response
to observe microorganisms
CO2: Demonstrate the microbial nutritional requirements for :
. . . Cog Remembering
bacterial growth and control. Perform culturing techniques to .
. . i Psy Guided response
isolate microorganisms
CO3: Recognize the fundamental concepts in the structure and Cog Understanding
functioning of a cell. Perform cell counting using haemocytometer Psy Guided response
CO4: Acquire knowledge about cell cycles mitosis and meiosis. Cog Understanding
Perform experiment to observe mitosis division in cells Psy Guided response
CO5: Acquire kn.ow.ledge on cellular signalling and membrane Cog Understanding
receptors present inside the cell.
9+6

| INTRODUCTION TO MICROBIOLOGY

History and Scope of Microbiology — Study of microbial structure: Microscopy (light, dark-field, phase
contrast, electron), Specimen preparation, Staining techniques (simple and differential) — Overview of
Prokaryotic cell structure: Cell membrane, Cytoplasmic matrix, Cell wall.

Lab: 1 Handling and examining the microbial cultures
Lab: 2 Staining and identification of microbes using simple staining
Lab: 3 Staining and identification of microbes using differential staining

I MICROBIAL NUTRITION, GROWTH AND CONTROL 9+6

Nutritional types of microorganisms: Autotrophs, Heterotrophs, Phototrophs, Chemotrophs,
Lithotrophs, Organotrophs, Culture media (defined, complex) — Microbial Growth: Growth curve (lag,
exponential, stationary, death phase), Measurement (cell number, cell mass), Factors influencing growth
(water activity, pH, temperature, oxygen, pressure, radiation) — Microbial Control: Use of physical
methods (moist heat, dry heat, radiation), Use of chemical agents (phenols, alcohols, gases).

Lab: 4 Isolation of microbes from soil using spread plate method

Lab: 5 Isolation of microbes from milk using streak plate method

Lab: 6 Isolation of microbes from water using pour plate method

Lab: 7 Microbial growth control by chemical agents using Kirby-Bauer method

9+6

I CELLULAR ORGANIZATION AND MEMBRANE TRANSPORT

Overview of Eukaryotic cell structure: Cytoplasmic matrix, Endoplasmic Reticulum, Golgi complex,
Mitochondria, Chloroplast, Nucleus — Functions of cell organelles — Membrane Transport: Passive and
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Active transport — Sodium/potassium pumps, Ca2+, ATPase pumps

Lab: 8 Isolation of chloroplast from plant leaves
Lab: 9 Performance of cell counting using haemocytometer

\Y CELL DIVISION 9+6

The cell cycle — General description and different stages of mitosis and meiosis (Interphase, Prophase,
Metaphase, Anaphase, Telophase) — Consequences of meiosis — difference between mitosis and
meiosis.

Lab: 10 Staining and observation of mitosis division in onion root tip cells

% CELL SIGNALING 9+6

Cellular junctions — Cell Signaling: General Principles of Cell Signaling, Calcium signaling — Receptors
in Signaling: Signaling via G-Protein-linked Cell Surface Receptors, Signaling via Enzyme-linked Cell-
Surface Receptors.

LECTURE TUTORIAL PRACTICAL TOTAL
46 44 90
TEXT BOOKS: |
1. Prescott, L. M., Harley, J. P., & Klein, D. A. (2005). Microbiology. 5th. McGrawJHill Higher
Education.

2. Rastogi, S.C.,”Cell Biology”, New Age International Publishers, New Delhi: 2nd Edition,.2004.

REFERENCES:

1. Sadava, D. E. (1993). Cell biology: organelle structure and function. Jones & Bartlett Learning.

2. Alberts, Bruce, Dennis Bray, Karen Hopkin, Alexander Johnson, Julian Lewis, Martin Raff,
Keith Roberts, and Peter Walter. Essential cell biology. Garland Science, 2013.

3. Morcello, J. A., Mizer, H. E., & Granato, P. A. (2003). Laboratory manual and workbook in
Microbiology: Application to patient care.

4. Prescott, L. M., Harley, J. P., & Klein, D. A. (2002). Laboratory exercises in microbiology.

E-REFERENCES:

http://www.austincc.edu/rohde/noteref.htm
http://www.uwyo.edu/molb2210_lect/lecture/lectures.html
http://nptel.ac.in/courses/102103012/
https://cellbiology.med.unsw.edu.au/cellbiology/index.php/Cell_Biology _Introduction

A
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Table 1: Cos Vs POs

PO1 [ PO2 [ PO3 [ PO4 | PO5 | PO6 | PO7 | PO8 [ PO9 [PO1 |PO1 | PSO |PSO 2
0 1 1

coi| 3 [ 1] 2] 2o o oo o] 3 1 ]2 2
co2| 2 [ 3 [ 1| 2] 1]o0o]o0o]o] o] 2 2 |2 2
co3| 3| 2311 |o| oo o] 3 1 |2 2
coal 2 [ 3| 2120 o0o]o] o] 2 3 |2 2
cos| 1 o | 1 [ 3] 20| oo o] 3 3 |2 2

1m ] 9| 99600 |10] 0] 13|10 [10 [10

No relation, 1-Low Relation, 2- Medium Relation, 3-High Relation

-70 -




L T P | C
XES 305 3 0 0 3
ENGINEERING MATERIALS
C|P|A L T P H
31010 3 0 0 3
PREREQUISITE: Nil
COURSE OUTCOMES:
Course Outcomes | Domain | Level

After the completion of the course, students will be able to
CO1: Study the Basic Properties of Engineering Materials. Cog Understanding
CO2: Analyze the heat treatment process and its applications. Cog Analyzing
CO3: Analyze nonmetallic materials and application. Cog Analyzing
CO4: Ins_pectlon of engineering materials (mechanical and Cog Analyzing
metallurgical)
COS:_List the properties and applications of modern engineering Cog Remembering
materials.

UNIT-I BASIC PROPERTIES OF METALLIC MATERIALS 9hrs

Basic Crystallography- Crystal structure — BCC, FCC and HCP structure — unit cell — crystallographic
planes and directions, miller indices. Crystal imperfections, point, line, planar and volume defects —
Grain size, ASTM grain size number. Frank Reed source of dislocation Elastic & plastic modes of
deformation, slip & twinning, strain hardening, seasons cracking, Iron carbide equilibrium diagram.
Classification of steel and cast Iron microstructure, properties and application effect, yield point
phenomenon, cold/hot working, recovery, re-crystallization, and grain growth, strengthening of metals.

UNIT Il HEAT TREATMENT OF MATERIALS 9 hrs

Heat Treatment- Definition — Full annealing, stress relief, recrystallisation — normalising, hardening and
tempering of steel. Isothermal transformation diagrams —cooling curves superimposed on I.T. diagram
CCR Hardenability, Austempering, martempering.Case hardening, carburising, nitriding, cyaniding,
carbonitriding — Flame and Induction hardening. Ferrous and Non Ferrous Metals- Effect of alloying
additions on steel (Mn, Si, Cr, Mo, V Ti & W) - stainless and tool steels — HSLA. Gray, White
malleable, spheroidal -Graphite - alloy cast-iron. Copper and Copper alloys — Brass, Bronze and

Cupronickel. Aluminium and Al-Cu — precipitation strengthening treatment — Bearing alloys.

UNIT-1 NON METALLIC MATERIALS 9 hrs

Non-Metallic Materials- Polymers — types of polymer, commodity and engineering polymers —
Properties and applications of PE, PP, PS, PVC, PMMA, PET, PC, PA, ABS, PI, PAI, PPO, PPS,
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PEEK, PTFE Polymers. Urea and Phenol formaldehydes. Fibre and particulate reinforced composites
and resin plastics. Powder metallurgy, Manufacturing Process, Compacting, Sintering, Vacuum
processing. Properties of Powder processed materials, high energy compaction. Metal matrix

composites, preparation properties and uses.

UNIT -1V INSPECTION OF ENGINEERING MATERIALS 9 hrs

Mechanical Properties and Testing- Mechanism of plastic deformation, slip and twinning. Types of
fracture — Testing of materials under tension, compression and shear loads — tests (Brinell, Vickers and

Rockwell) Impact test, 1zod and charpy, fatigue and creep test.

UNIT V MODERN ENGINEERING MATERIALS 9 hrs

Metallic glasses- preparation of metallic glasses- properties — applications of the metallic glasses -
Shape Memory Alloys (SMA) - Characteristics, properties of NiTi alloy - applications of the Shape
memory alloys - advantages and disadvantages of SMA - Nanomaterials-synthesis —chemical vapour
deposition — Sol Gels — ball Milling — properties of nanoparticles and applications of nanoparticles -
Carbon Nanotubes(CNT)-structure—properties—applications of the CNTs.

LECTURE: 45 TUTORIAL: 0 TOTAL :45
Text books
1. Engineering Materials: Properties and selection/ Kenneth G. Budinski, Michael K. Budinski/
Prentice Hall

2. Engineering materials / R K Rajput / S Chand and company Ltd.

3. Deformation and Fracture Mechanics of Engineering Materials/R. W. Hertzberg/ John Wiley &
Sons.

4. Powder Metallurgy: An Advanced Technique Of Processing Engineering Materials/ B. K.
DATTA/ PHI Learning Pvt. Ltd.

5. Materials Science and Engineering /Raghavan/ Prentice-Hall of India.

References

1. Koch, C. C. Nanostructured materials: processing and applications: William Andrew Pub.

2. James F Shackelford, S “Introduction to materials Science for Engineers”, 6 th Macmillan
Publishing Company, New York, 2004

3. William D CallisterJr, “Materials Science and Engineering — An Introduction”, John Wiley and
Sons Inc., 6 th edition, New York, 2003

4. Jayakumar S, “Materials Science”, RK Publishers, Coimbatore, 2004

5. Bolton, W., Engineering materials technology: Butterworth-Heinemann.

E RESOURCES

1. NPTEL courses, http://www.nptel.iitm.ac.in/courses.php?disciplineld=112: related web and
video resources under Mechanical Engineering &Metallurgy and Material Science categories
2. http://www.intechopen.com/books

Mapping of CO’s with PO’s:
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PSO1

PO11

PO10

12

PO9

POS8

10

PO7

15

11

PO4 | PO5 | PO6

PO3

PO2

PO1

15

3

CoO1
CO2
CO3
CO4
CO5
Total

Scaled

1 - Low, 2 — Medium, 3 — High
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XEP 306 2 0]2
ENTREPRENEURSHIP DEVELOPMENT

C P A L|T

25 |0 0.5 3 (0|03

On the successful completion of the course, students will be able to

Course Outcome: Domain Level

CO1 | Recognise and describe the personal traits of an Aff Receiving
entrepreneur. Cog Understanding

CO2 | Determine the new venture ideas and analyse the Cog Understanding
feasibility report. Analysing

CO3 | Develop the business plan and analyse the plan as an Aff Receiving
individual or in team. Cog Analyzing

CO4 | Describe various parameters to be taken into Cog Understanding
consideration for launching and managing small business.

CO5 | Describe Technological management and Intellectual Cog Understanding
Property Rights

UNIT I ENTREPRENEURIAL TRAITS AND FUNCTIONS E

Definition of Entrepreneurship; competencies and traits of an entrepreneur; factors affecting
Entrepreneurship Development; Role of Family and Society ; Achievement Motivation;
Entrepreneurship as a career and national development;

UNIT -1 NEW PRODUCT DEVELOPMENT AND VENTURE CREATION E

Ideation to Concept development; Sources and Criteria for Selection of Product; market
assessment ; Feasibility Report ;Project Profile; processes involved in starting a new venture;
legal formalities; Ownership; Case Study.

UNIT -111 ENTREPRENEURIAL FINANCE 9

Financial forecasting for a new venture; Finance mobilization; Business plan preparation;
Sources of Financing, Angel Investors and Venture Capital; Government support in startup
promaotion.

UNIT -1V LAUNCHING OF SMALL BUSINESS AND ITS MANGEMENT ’ 9

Operations Planning - Market and Channel Selection - Growth Strategies - Product Launching —
Incubation, Monitoring and Evaluation of Business - Preventing Sickness and Rehabilitation of
Business Units.

UNIT -V TECHNOLOGY MANAGEMENT, IPR PORTFOLIO FOR NEW 9

PRODUCT VENTURE

Technology management; Impact of technology on society and business; Role of Government in
supporting Technology Development and IPR protection; Entrepreneurship Development
Training and Other Support Services.

LECTURE TUTORIAL TOTAL

45 0 45

TEXT BOOKS

e Hisrich, 2016, Entrepreneurship, Tata McGraw Hill, New Delhi.
e S.S.Khanka, 2013, Entrepreneurial Development, S.Chand and Company Limited, New
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Delhi.

REFERENCE BOOKS

Mathew Manimala, 2005, Entrepreneurship Theory at the Crossroads, Paradigms &
Praxis,

Biztrantra ,2nd Edition.

Prasanna Chandra, 2009, Projects — Planning, Analysis, Selection, Implementation and
Reviews, Tata McGraw-Hill.

P.Saravanavel, 1997, Entrepreneurial Development, Ess Pee kay Publishing House,
Chennai.

Arya Kumar,2012, Entrepreneurship: Creating and Leading an Entrepreneurial
Organisation, Pearson Education India.

Donald F Kuratko, T.V Rao, 2012, Entrepreneurship: A South Asian perspective,
Cengage Learning India.

Dinesh Awasthi, Raman Jaggi, V.Padmanand, Suggested Reading / Reference Material
for Entrepreneurship Development Programmes (EDP/WEDP/TEDP), EDI Publication,
Entrepreneurship Development Institute of India, Ahmedabad. Available from:
http://www.ediindia.org/doc/EDP-TEDP.pdf

E RESOURCES

Jeff Hawkins, “ Characteristics of a successful entrepreneur”’, ALISON Online

entrepreneurship courses, “https://alison.com/learn/entrepreneurial-skills

Jeff Cornwall, “Entrepreneurship -- From Idea to Launch”, Udemy online Education,

https://www.udemy.com/entrepreneurship-from-idea-to-launch/

PO1 | PO2 |PO3 |PO4 |PO5 |PO6 | PO7 |PO8 | PO9 | PO10 | PO11 PSO1
CO1 3 1 1 2 2 3 3 1 3 1
CO2 3 1 1 1 2 3 2 1 2 1
CO3 3 1 1 1 2 3 2 1 2 1
CO4 3 1 1 2 2 3 3 1 3 2
CO5 3 1 1 1 3 3 1 1 2 2
Total 15 5 5 7 11 15 10 5 12 7
Scaled 3 1 1 2 3 3 2 1 2 2

1 - Low, 2 — Medium, 3 — High
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L/ T|P|SS|C

XGS 307 0oj0j0| 2|0
INTERPERSONAL COMMUNICATION

C|P|A L|T|P|SS|H

040412 0|0|0]| 2| 2

PREREQUISITE: Nil

COURSE OUTCOMES:

Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Recognize culture and a need for interpersonal Cog Remembering
communication
CO2: Demonstrate on the need for effective communication Cog Understanding
between two people
CO3: Explain on family and social relationships and need for Cog Understanding
socialization
CO4: Practice the IP principles as to how to reduce and repair Psy Guid. Resp.
conflict in interpersonal relationships
COb5: Make use to use effective and appropriate language at Cog Remembering
various interpersonal situations to avoid conflict.

SYLLABUS

Units Hours

I UNIVERSALS OF INTERPERSONAL COMMUNICATIONS 5
Axioms of interpersonal Communication; culture in interpersonal
communication and the self in interpersonal communication

I APPREHENSION AND ASSERTIVENESS 5
Aggressiveness and assertiveness; perception in interpersonal
communication; listening in interpersonal communication.

i VERBAL AND NON VERBAL MESSAGES; 5
Relationship and involvement; relationship maintenance and repair.
Y] POWER IN INTERPERSONAL RELATIONSHIP; 5

Conflict in interpersonal relationship; friends and relatives; primary
and family relationships.

\ SOCIALIZATION, 10
Need for socialization and benefits of socialization among students.

Self Study: 30 Hrs Total : 30 Hrs

TEXT BOOKS

1. DeVito, Joseph, The Interpersonal Communication Book, 13th Edition - , Published
by Longman Pub Group, Updated in its 13™ edition,2000
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2. Kathleen S. Verderber, Inter-Act: Interpersonal Communication Concepts, Skills and
Contexts, Rudolph F. Verderber, 2000
3. Clifford Whitcomb, Effective Interpersonal and Task Communication Skills for

Engineers, Atlantic Publishers. 2010

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1
COo1 2
CO2 2
CO3 2 1
CO4 1
CO5 1 2
2 6 2 1

3—-High Relation, 2—Medium Relation, 1-Low Relation, 0—-No Relation
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http://www.goodreads.com/author/show/438352.Kathleen_S_Verderber
http://www.goodreads.com/author/show/438353.Rudolph_F_Verderber

L|T|P|SS
XIPT 308 Oo(0|0]| 0|1
INPLANT TRAINING - |

C|P|A L|T|P|SS|H
1711 ojo0jo0o| 0] O
PREREQUISITE: Nil
COURSE OUTCOMES:

Course Outcomes Domain \ Level
After the completion of the course, students will be able to
CO1: Relate classroom theory with workplace practice Cog Understanding
CO2: Comply with Factory discipline, management and business Aff Responding
practices.
CO3: Demonstrates teamwork and time management Aff Value
CO4: Describe and Display hands-on experience on practical Psy Perception
skills obtained during the programme. Set
COb5: Summarize the tasks and activities done by technical Cog Evaluating
documents and oral presentations.
All COs are equally weighted
Note:
Revised Bloom Taxonomy of the Cognitive Domain
Simpson's Taxonomy of the Psychomotor Domain
Krathwohl’s Taxonomy of the Affective Domain
Table 1: Mapping COs with Pos
POl |PO2 | PO3 |PO4 |PO5 | PO6 |PO7 | PO8 | PO9 | PO10 | PO11 | PSO1

CO1 2
CO2 1 3 1
CO3 3 1 3 1
CO4 1 2 1 3 3
CO5 3 3 1
Total |2 1 2 4 3 0 1 3 3 4 4 5
Scaled |1 1 2 1 1 0 1 1 1 1 1 1
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LT |P|C
XPS 401 310 |03

CI|P |A PROBABILITY AND STATISTICS LIT|P|H

3 /0 |0 3|0 |03

PREREQUISITE: Basic concepts of Probability theory , Differentiation and Integration

COURSE OUTCOMES Domain Level

CO1: Define discrete and continuous random Cog Remembering
variables and to Find the expected values and
moment generating functions of discrete and
continuous distributions.

CO2: Explain the joint distribution and Cog Remembering
Marginal distribution and to Find the Understanding
correlation and regression.

COa3: Define null and alternate hypothesis, Cog Remembering
Apply test statistic. Apply

CO4: Explain the concept of analysis of variance and Cog Understanding
to Compare between one and two factor
analysis of variance tests.

CO5. Explain the purpose, function and basic Cog Understanding

methods of statistical process control and to Apply Apply

the statistical techniques to measure the quality of a

product, service, or process.

UNIT | Random variables: E

Discrete and continuous random variables - Moments, Moment Generating functions —

Binomial, Poisson, Geometric, Uniform, Exponential and Normal distributions.

UNIT Il Two dimensional Random variables: E

Joint distributions — Marginal and conditional distributions — covariance — Correlation and

linear regression .

UNIT Il Testing of hypothesis: E

Large sample tests- procedure of testing hypothesis- small sample tests- Student’s t-test,

F- test, chi-square test- independence of attributes and goodness of fit.

UNIT IV Design of Experiments : E
Analysis of variance — one and two way classifications - CRD- RBD- LSD.
UNIT V Statistical Quality Control E

Introduction — Process control — control charts for variables — Mean and Range charts-

control charts for attributes: p chart, np chart, ¢ chart and their applications in process control.

LECTURE | TUTORIAL | TOTAL

45 0 45

TEXT

1.Gupta .S.C and Kapoor .V K, “Fundamentals of Mathematical Statistics”, 11th
extensively revised edition, Sultan Chand & Sons, (2007).
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2. Veerarajan .T, Probability, “Statistics and Random Processes”, Tata McGraw Hill,
3rd edition, (2008).

3. Kandasamy.P, Thilagavathy.K,Gunavathy.K, “Probability , Statistics and Queueing
Theory”, S.Chand & Company Ltd, (2004).

REFERENCES

1. Ross. S, “A first Course in Probability”, Fifth Edition, Pearson Education, New Delhi
(2002).

2. Johnson .R.A., “Miller & Freund’s Probability and Statistics for Engineers”, Sixth
Edition, Pearson Education, Delhi, (2000).

3. Walpole .R. E, Myers, Myers .R. S. L. and Ye. K, “Probability and Statistics for
Engineers and Scientists”, Seventh Edition, Pearsons Education, Delhi, (2002).

4. Lipschutz. S and Schiller. J, “Schaum’s outlines - Introduction to Probability and
Statistics”, McGraw-Hill, New Delhi, (1998).

E REFERENCES

www.nptel.ac.in
1. Advanced Engineering Mathematics Prof. Somesh Kumar
Department of Mathematics, Indian Institute of Technology, Kharagpur.

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1
CO1 |3 1 1
CO2 |3 1 1
CO3 |3 2 1 1 2
CO4 |3 2 1 1 2
CO5 |3 2 1 1 2
15 6 0 0 2 0 0 0 0 5 3 8
1- Low, 2 - Medium, 3- high
L| T C
XBT 402 310 3
GENETICS AND MOLECULAR BIOLOGY
C/P|A LT H
3/11]0 3|10 3
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http://www.nptel.ac.in/

PREREQUISITE: XBT 304 Cell and Microbiology, XBT 404 Biochemistry

Course Outcomes Domain Level
On the successful completion of the course, students will be able to
COL1: Able to Recall the principles in genetics. Cog Remember
Perception
CO2: Choose the experimentations pertaining to DNA as genetic Cog
material. Psy Apply
CO3: Develop and examine the replication of prokaryotic and Cog Create

eukaryotic DNA Aff Responding

CO4: Explain and realise the synthesis of RNA and post- Cog Understanding
transcriptional modifications and protein synthesis. Aff Mechanism
CO®5: Interpret and analyze the gene regulation, DNA damage and Cog Applying
repair mechanisms. Aff Responding
UNIT I \ MODEL SYSTEMS IN GENETIC ANALYSIS 12

Bacteriophage, E. coli, Neurospora crassa, yeast, Arabidopsis, maize, Drosophila, C. elegans,
Zebra fish, Homo sapiens - General outline of life cycle, importance in Genetic analysis. Laws of
inheritance: Mendel’s Laws, concept of dominance, segregation, independent assortment;
Chromosome theory of inheritance.

UNIT 11 ‘ LINKAGE, INHERITANCE AND MUTATION 12

Concepts, recombination, gene mapping in prokaryotes and eukaryotes, fine structure mapping.
Sex-linked inheritance: Conceptual basis, sex influenced traits, mechanism of sex determination.
Quantitative inheritance — Concept, Genes and Environment - heritability, penetrance and
expressivity. Cytoplasmic inheritance — Basis and mechanism, role of organellar genes. Mutation
— Classification, mechanism, repair, role in genetic analysis and evolution.

UNIT I ‘ NUCLEIC ACIDS AND GENOME REPLICATION ‘ 12

DNA as genetic material — Griffith; Hershey and Chase; Avery McLeod & McCarty
experiments. Extrachromosomal DNA, retroviruses, Molecular structure of genes and
chromosomes; Conformations of DNA and RNA; DNA replication and control; Unit of
replication, Enzymes in replication, Prokaryotic replication; Replication in eukaryotic
chromosomes; Replication of telomeres in eukaryotes.

UNIT IV ‘ TRANSCRIPTION AND TRANSLATION ‘ 12

Features of promoters and enhancers; Transcription factors (activators and repressors); Classes
of RNA molecules; Types of RNA polymerases; Transcription and its control in prokaryotes and
eukaryotes. Post-transcriptional modifications; RNA Splicing, Polyadenylation and Capping,
RNA editing, types of RNA -SnRNA & hnRNAs; Antisense RNA , microRNA, and RNA
Interference (RNAI), ribozymes. Wobble hypothesis, tRNA activation by amino acyl tRNA
sysnthetases, Protein synthesis in prokaryotes and eukaryotes (Initiation, Elongation, and
Termination); Inhibitors of Translation; Post-translational modifications.

UNIT V ‘ REGULATION OF GENE ACTIVITY AND DNA REPAIR 12
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| MECHANISMS |

Principles of gene Regulation in prokaryotes and eukaryotes, Transcriptional Regulation : Lac
Operon; Tryptophan Operon; Attenuation; Constitutively Expressed Genes, Case study lambda
gene regulation in lytic and lysogenic cycles, gene silencing, PTGS, Introduction to Mutations;
Physical, Chemical and Biological Mutagens; Reversion; DNA Repair Mechanisms, Direct
Reversal; Excision Repair; The SOS Response.

LECTURE TUTORIAL PRACTICAL TOTAL
45 15 0 60
TEXT BOOKS

1. De Robertis and De Robertis ,“Cell and Molecular biology”, WaverlyPvt. Ltd, 1998.
2. Hyde David R., “Genetics and Molecular Biology: with Fundamentals of Biostatistics”,

Tata McGraw-Hill Education India

REFERENCES:

1. Harvey Lodish, Arnold Berk, S.L Zipursky, Paul Matsudaira, David Baltimore and
James Danell, “Molecular Cell Biology”, 4thEdition, New York: W.H Freeman and
company,2002.

2. De Robertis, E.D.P and De Robertis E.M.F.,”Cell and Molecular Biology”, 8th Edition,
New York: Lippincott Williams and Wilkins. 2001.

3. Friefelder, D., “Molecular Biology”, 2nd Edition, Narosa Publishing House, New Delhi.
2009.

4. Lewin B., “Genes IX” Jones and Bartlett, 2008.

5. Weaver, R.F. “Molecular Biology”, 3rd Edition, McGraw Hill., 2005.

6. Alberts et al., “Molecular Biology of The Cell”, 6th Edition, Garland Science Publisher,

E REFERENCES

1. NPTEL , Biotechnology, Prof. G.S. Randhawa, Department of Biotechnology,Indian
Institute of Technology, Roorke.

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
COo1 |1 1 1
Co2 |1 3 2 1 1 1 1
CO3 |2 1 1 2 1
CO4 |1 1 1 1 3 1 1
CO5 |2 1 1 1 3
7 7 5 2 7 2 0 3 1 3 0

-82 -




LT/ P|C

XBT 403 3/0[1]4
BASIC INDUSTRIAL BIOTECHNOLOGY

C|P|A LI T/ PH

3110 310(2]|5

PREREQUISITE: XBT 304 Cell Biology &Microbiology , XBT 404 Biochemistry

COURSE OUTCOMES:

Domain Level
On the successful completion of the course, students will be able to
CO1: Distinguish the different types of fermentation Process Cog Remembering
using specific microorganism. Psy Perception
CO2: Describe and apply the production process of primary Cog Understandin
metabolites. g
CO3: Explain and Demonstrate the production of secondary Understandin
metabolites. Cog g
Psy Guided
Response
CO4: Differentiate and execute the procedures for production Cog Create
of food products. Psy Mechanism
CO5: Recognise the production process of recombinant Cog Create
products.
UNIT I | INTRODUCTION TO INDUSTRIAL BIOPROCESS 9+6

Isolation, preservation and inoculums development of industrially important microorganisms —
Types of fermentation and its application. Unit operations involved in bioprocesses. Basic
design and construction of fermenter and ancillaries:

Lab 1: Introduction to fermentation Technology.

UNIT Il PRODUCTION OF PRIMARY METABOLITES 9+6

Production of primary metabolites: Organic acids fermentation: Citric acid — Acetic acid —
Lactic acid — Amino acids: L-glutamic acid — L-lysine — L -tryptophan — Solvents: Acetone-
Butanol — Ethanol.

Lab 1: Production of aminoacids

Lab 2: Production of Biodiesel

UNIT 111 PRODUCTION OF SECONDARY METABOLITES 9+6

Antibiotic production and its classification, Industrial Enzyme production: a-amylase —
cellulase — protease — lipase, Vitamins: Cyanaocobalamin — Riboflavin.

Labl: Production of Protease
Lab2: Production of Amylase
Lab3: Production of Lipase

UNIT IV ‘ FOOD AND BEVERAGE FERMENTATION 1249
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Food fermentations: Cheese — yogurt — sauerkraut — soy sauce- Food flavoring agents: MSG —
Food preservative: Nisin — Food colorants: Monascus pigments fermentation — Production of
single cell protein: - Beverages: Brewing process — Wine and Cider production.

Labl: Production of wine

Lab 2: Production of Cheese

UNIT V | PRODUCTION OF OTHER COMMERCIAL PRODUCT 9+6

Recombinant protein production: Insulin — interferon — Production of nucleosides and
nucleotides: 5° IMP — 5> GMP — Enzyme biotransformations: Types- steriod — Biopolymers:
Xanthan gum — PHA — PHB — Agrochemicals: Bacillus thuringenesis insecticide production.

Lab1: Production of Biofertilizer

LECTURE PRACTICAL TOTAL

45 30 75

TEXTBOOKS:

1. Presscott S.C. and Dunn C.G., “Industrial Microbiology”, CBS Publishers &
Distributors; 4th edition (2004)

2. Wulf Crueger and Anneleise Cruger, “Biotechnology: A Textbook of Industrial
Microbiology”, Panima Publishing ,2000.

REFERENCES:

1. Moo-Young M., “Comprehensive Biotechnology: The Principles, Applications, and
Regulations of Biotechnology in Industry, Agriculture, and Medicine”, Pergamon,
1985.
2. Casida Jr, L.E., “Industrial Microbiology “, Wiley, 1968

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11

CO1l |1 1 2 1 1 0 0 1 0 0 0
CO2 |1 2 1 0 1 1 0 0 0 1 1
CO3 |0 2 0 0 2 2 0 0 0 1 1
CO4 |0 0 1 0 1 2 0 0 1 1 0
COS5 |0 1 0 0 1 2 0 1 0 1 1

2 6 4 1 6 7 2 1 4 3
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L| T P
XBT 404 3 |1 1
BIOCHEMISTRY
C P A L| T P
3| 175 | 025 312 |2

PREREQUISITE: XAP 104 Applied Physics, XAC 204 Applied Chemistry, XBT 304 Cell
Biology & Microbiology

COURSE OUTCOMES:
Course Outcomes | Domain |  Level
On the successful completion of the course, students will be able to
CO1: Recognize and Understand biochemical molecules structure Cog Remembering
and functions in the cell. Psy Recieving
CO2: Discuss and Remember amino acids structure and Cog Recalling
properties &fundamentals of Ramachandran Plot Psy Origination
CO 3: Discuss and apply enzyme properties and metabolic Cog Create
pathways (Glyclolysis, TCA cycle) Psy Guided
Response
CO4: Relate and follow biosynthesis and catabolism of fatty Cog Create
acids. Psy Guided
response
CO5: Measures and Analyze biosynthesis of nucleotide and Cog Create
structure of DNA and relate diseases to DNA sequence and Psy Guided
metabolic pathways. Aff response
Perception
CO1 | FOUNDATION OF BIOCHEMISTRY 9+9

Cellular Foundations, Chemical Foundations, Physical Foundations, Genetic Foundations,
Evolutionary Foundations, Water, Weak Interactions in Aqueous Systems, lonization of Water,
Weak Acids, and Weak Bases, Buffering against pH changes in biological systems. Water as a
reactant.

Lab

1. Blood grouping

2. Estimation of blood glucose given blood sample
3. Determination of protein estimation in a broth (Bradford)

CO?2 AMINO ACIDS, PROTEINS AND PEPTIDES 9+6

Amino acids, structures of 20 common acids and properties, Peptides, Proteins, working with
proteins — Electrophoresis. Structure of Proteins- Primary, Secondary, Tertiary structure and
Quaternary Structures — Fibrous Proteins. Methods for determining the three-dimensional structure
of protein (XRD and NMR). Protein denaturation and Folding — Protein Diseases- Ramachandran
Plot.
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Lab

4. Quantitative analysis of proteins (Lowry)
5. Calculation of Rf for given amino acids and unknown sample by TLC

CO3 ENZYMES AND CARBOHYDRATES METABOLISM 9+3

Enzymes- Fundamentals — Enzyme Kinetics and approach to understand mechanism — Two-Step-
reaction catalyzed by enolase. Carbohydrates and Glycobiology, Monosaccharides-Disaccharides-
Blood glucose measurement in diagnosis and treatment of diabetes. Working with carbohydrates.
Introduction to metabolism, Glycolysis, Gluconeogenesis, Pentose Phosphate pathway. TCA cycle.
Lab

6. Determination of -carotene, Flavonoid

CO4 | BIOSYNTHESIS OF FATTY ACIDS AND CATABOLISM | 9+3

Biosynthesis of fatty acids, Oxidation of fatty acid — beta oxidation and omega oxidation.
Biosynthesis of Cholesterol, Biosynthesis of phospholipids and glycolipids, Metabolic disorders of
carbohydrate metabolism (pathophysiology, clinical symptoms and treatment)
Lab

7. Acid hydrolysis and action of salivary amylase on starch

CO5 BIOSYNTHESIS OF AMINO ACIDS AND NUCLEOTIDES ’ 9+9

Overview of Nitrogen Metabolism, Biosynthesis of amino acids, biosynthesis and degradation of
nucleotides — De Novo Purine Nucleotide synthesis — Purine Nucleotide Biosynthesis — Pyrimidine
Nucleotide-Nucleotide Monophosphates-Ribosomal — Purine and Pyrimidine bases are restricted
by Salvage Pathways.

Lab
8. Quantitative analysis of urea in serum
9. Quantitative analysis of serum bilirubin
10. Quantitative estimation of serum cholesterol by Zak’s method

LECTURE PRACTICAL TOTAL

45 30 75
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A. TEXT BOOK

1. Lehninger Principles of Biochemistry, David L. Nelson and Michael M. Cox, W. H.

2. Biochemistry, Donald Voet, Judith G. Voet 4" Edition, 2011, 1520 pages ISBN :

470-91410-6.

Freeman; 6th edition edition (13 February 2013), 1158 pages ISBN-10: 1464109621, ISBN-
13: 978-1464109621.

978-0-

3. Branden C. and Tooze J., “Introduction to Protein Structured, Second Edition”, Garland
Publishing, NY, USA, 1999.

B. REFERENCES:

1.

N

Introduction to Protein structure, 2nd Ed by Carl Branden and John Tooze, Garland Press,

1999.

Structure and Mechanism in Protein Science, Alan Fersht, Freeman, 1999.
Protein engineering in Industrial biotechnology, Ed. Lilia Alberghina, Harwood Academic
Publishers, 2002.
Creighton T.E. Proteins, Freeman WH, Second Edition, 1993.

Table 1: COs Vs. Pos

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
COo1l |1 1 2 0 1 0 0 1 1 1 1
Co2 |1 1 2 0 1 0 0 1 1 1 1
Co3 |1 1 2 0 1 0 0 1 1 1 1
CO4 |1 1 2 0 1 0 0 1 1 1 1
CO5 |1 1 2 0 1 0 0 1 1 1 1
Total |5 5 10 0 5 0 0 5 5 5 5
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http://www.amazon.in/David-L.-Nelson/e/B001H6MD2Y/ref=sr_ntt_srch_lnk_2?qid=1487236081&sr=1-2
http://www.amazon.in/Michael-M.-Cox/e/B005HX40YW/ref=sr_ntt_srch_lnk_2?qid=1487236081&sr=1-2
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Donald+Voet
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Judith+G.+Voet

XBT 405 CHEMICAL ENGINEERING THERMODYNAMICS 31101 4

C|P|A L T|P| H
3/]01|0 3120 5
PREREQUISITE: Engineering chemistry, Basic calculations

Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: State the basic laws of thermodynamics and explain the Cog Remembering
fundamentals of thermodynamics. Understanding
CO2: Interpret and analyze the PVT relationship for various Cog Interpretation,
systems. analyzing
CO3: Know the thermodynamic relations and estimate the Cog Remembering,
thermodynamic properties. Understanding
CO4: Analyze and evaluate the phase equilibrium in various Cog Analyzing,
systems like miscible and immiscible systems. evaluating
CO5: Knows the chemical equilibrium for industrial reactions and Cog Remembering,
will calculate required free energy. Applying
UNIT-I FUNDAMENTALS OF THERMODYNAMICS ‘ 9+3hrs

Fundamentals of Thermodynamics: Laws of thermodynamics as applied to open and closed system
- reversible and irreversible processes - state and point function - Absolute entropy -
Thermodynamic property changes for ideal gas.

UNIT -l ‘ PVT RELATIONSHIPS FOR GASES AND LIQUIDS ‘ 9+3hrs

PVT Relations: PVT relationships for gases and liquids - equations of state - Z charts - gas
mixtures. Compression - expansion. Refrigeration: Principles and application.

UNIT-I1 ‘ THERMODYNAMIC RELATIONS ‘ 129+ 3 hrs
Thermodynamic relations - Maxwell’s relations — Jacobian algebra - estimation of thermodynamic
properties.

UNIT-IV | PHASE EQUILIBRIA [ 9+3hrs

Phase equilibria - pure component and mixtures - Latent heat correlation - van Laar, Margules
equations - Gibbs’ - Duhem equation — consistency tests - partially miscible and immiscible
systems - Azeotropes — retrograde condensation - thermodynamic diagrams.

UNITV | CHEMICAL EQUILIBRIA [9+3hrs

Chemical equilibria - heat effects, industrial reactions - Free energy calculations - Homogeneous
and heterogeneous reactions - Industrial reactions like NH3 synthesis, SO3 production etc.,

LECTURE TUTORIAL PRACTICAL TOTAL
45 15 60
TEXT BOOKS:

1. S.1.Sandler, Chemical, Biochemical and Engineering Thermodynamics, 4" Edition, Wiley
India, 2006.
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2. Narayanan K.V. A textbook of Chemical Engineering Thermodynamics’’, PHI 2003.

REFERENCES:

1.Smith, J.M., Van Ness HC and Abbot MM.2001. Chemical Engineering Thermodynamics, 6™

Edition, Mcgraw Hill.

2.Rao., Y.V.C., Chemical engineering Thermodynamics, University Press, Hyderabad, 2005.

COs Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
COo1l |2 2 1 2 1
CO2 |3 3 3 2 2
CcCOo3 |3 3 2 2 2
CO4 |2 3 3 2 2
CO5 |2 3 3 2 2

12 |0 14 12 0 0 0 0 10 0 9
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LIT/P|C
XBT406 PROCESS ECONOMICS AND INDUSTRIAL 3/0{013
C|PA MANAGEMENT LIT|P|H
300 3/0(0 (3
PREREQUISITE:
COURSE OUTCOMES (COs) Domain | Level
CO1 | Summarize the value of money for economic aspects Cog Remembering
Understanding
COZ | Explain and identify the capital requirements for| €09 | Understanding
process plants. Applying
CO3 | Explain and identify the best alternates for process Cog Understanding
plants Evaluating
CO4 | Compare various projects and investigate economic Cog Understanding
feasibility. Analyzing
CO5 | Explain the principles of management and Cog Understanding,
marketing. Analyzing
Unit-1 Value of Money 9

Value of money — Equivalence — Equations for economic studies and equivalence —
Amortization — Capital recovery — Depreciation — Depletion.

Unit-11 Cost and its Evaluation 9

Capital requirements for process plants — Cost indices — Equipment costs — Service facilities
— Capital requirements for complete plan — Balance sheet — Cost — Earnings — Profits and
returns — Variable costs — Fixed costs — Income statement — Economic production charts —
Capacity factors.

Unit-111 Economics of Selecting Alternates and its Balances 9

Annual cost methods — Present worth method — Equivalent alternate — Rate of return and
payment time — Cash flow analysis — Economic balance in batch operations — Cyclic
operations and multiple equipment units

Unit -1V Project Design and Development 9

Choosing a project — Market survey — Importance of techno-economic viability studies —
Sourcing of processes — Process alternatives — Fixing most economic processes — Technology
— Scanning — Plant location principles — Plant lay out — Process flow sheets — Preparation of
budgetary investment and production costs.

Unit -V Management and Marketing 9

Concepts of management — Principles — Management functions — Scientific management —
Advanced techniques management — Bar chart, CPM, Pert technique — Types of
organizations — Merits and demerits.

Concepts of Marketing — Need — Research — Sales forecasting — Product cycle —
Fundamentals of labour management and industries relation.

LECTURE TUTORIAL PRACTICAL | TOTAL
45 0 0 45
TEXT BOOKS:
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1. Couper, J. R., “Process Engineering Economics”, CRC Press, 2003.

2. White, J. A., Case, K. and Prat, D., “Principles of Engineering Economics Analysis” 4th

Edition, John — Wiley Publishers, 1997.

REFERENCES:

1. Towler, G. and Sinnott, R. K., “Chemical Engineering Design: Principles, Practice

and Economics of Plant and Process Design”, Elsevier, 2007.

2. Brown T., “Engineering Economics and Economic Design for Process Engineers”,

CRC Press, 2007.

3. Peters, M. S and Timmerhaus, K. D., “Plant Design and Economics for Chemical

Engineering”, 4th Edition, McGraw Hill, 1991

Table 1: Mapping of COs with POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2
CO1l |2
CO2 2 2
CO3 1
CO4 1
CO5 1
Total |2 2 2 3

1-5=1,6-10=2,11-15=3
0 — No relation, 1 — Low relation, 2-Medium relation, 3- High relation
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L|T SS
XGS 407 110 2 |1
TECHNICAL COMMUNICATION
CIPIA L|T SS|H
1.8 (08|04 110 2 |3
PREREQUISITE: Nil
COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Identify the features of a technical project report and Cog Remembering

Knowledge on the linguistic competence to write a technical report

CO2: Integrate both technical subject skill and language skill to Cog Applying

write a project.

CO3: Confidence to present a project in 10 to 15 minutes Aff Responding

CO4: The learner identifies and absorbs the pronunciation of Cog Remembering

sounds in English Language and learns how to mark the stress in a
word and in a sentence properly

CO5: Enables the speaker speaks clearly and fluently with Psy Guid. Resp.

confidence and it trains the learner to listen actively and critically

UNIT Content Hours
Allotted

I BASIC PRINCIPLES OF GOOD TECHNICAL WRITING, 9
Style in technical writing, out lines and abstracts, language used in
technical writing: technical words, jargons etc

I SPECIAL TECHNIQUES 9
used in technical writing: Definition, description of mechanism,
Description of a process, Classifications, division and interpretation

i REPORT/ PROJECT 9
layout the formats: chapters, conclusion, bibliography, annexure and
glossary, Graphics aids etc - Presentation of the written project 10 — 15
minutes

v SOUNDS OF ENGLISH LANGUAGE; 9
Vowels, consonants, diphthongs , word stress, sentence stress,
intonation patterns, connected speech etc. - Vocabulary building —
grammar, synonyms and antonyms, word roots, one-word substitutes,
prefixes and suffixes, idioms and phrases.

\Y/ READING COMPREHENSION 9
Reading for facts, meanings from context, scanning, skimming, inferring
meaning, critical reading, active listening, listening for comprehension
etc.

Lecture Self Study Total
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15 Hours 30 Hours 45 Hours
Mapping of COs with POs:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1
Co1 2
CO2 2
CO3 2 1
CO4 1
CO5 2 1 1

2 6 1
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L P|C

XBT 501 2,1 (0| 3
PLANT BIOTECHNOLOGY

C P A LI T |P|H

25| 0 |05 212 |0 4

PREREQUISITE: Cell biology , Genetics and Molecular biology .

COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
COL1: Describe the plant tissue culture and knows various media Cog Remembering
for tissue culture. Understand
CO2: Compare the various gene transfer methods in plants and Cog Organizing
relate each other with its pros and cons. Aff Responds to
Phenomena
COa3: Explain the various tissue culture techniques and describes Cog Remembering
the protoplast isolation techniques Understanding
CO4: Relate and analyze various plant breeding and related Cog Understanding
techniques Analyzing
CO5: Choose and apply the plant genetics to develop Cog Understanding
commercially important products. Applying
| INTRODUCTION TO PLANT TISSUE CULTURE 6+3

Scope of plant biotechnology — Plasticity and totipotency - History of plant tissue culture — Types
and composition of tissue culture media — Role of plant growth regulators and hormones —
Physiochemical conditions for tissue culture — Measurement of growth and viability in the tissue
culture.

I INVITRO PROPAGATION 6+3

Types of plant tissue culture - Organogenesis and somatic embryogenesis - Culture types: Callus,
cell-suspension culture, shoot and root tip culture, hairy root culture, Meristem culture, pollen
culture, Anther culture and haploid production — protoplast culture: isolation, fusion and regeneration
of protoplast — Germplasm conservation and cryopreservation.

11 PLANT BREEDING TECHNIQUES 6+3

Simple and complex inheritance - back cross - Molecular Markers: RFLP and PCR based SSR
markers - Marker-Assisted selection, Hybrid seeds production - Herbicide tolerant plants: Different
strategies to achieve, strategy to generate glyphosate tolerant plants and their related problems —
Production of marker free transgenic plants.

v GENETIC TRANSFORMATION OF PLANTS 6+3
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Agrobacterium mediated gene transfer — Crown gall disease, Genes involved in DNA transfer, Ti
plasmid, Ri plasmid - Binary vector system - Plant viruses and different types of Viral Vectors —
Gemini virus, Cauliflower mosaic virus — Direct gene transfer methods — particle gun bombardment,
electroporation.

\Y APPLICATIONS OF PLANT BIOTECHNOLOGY 6+3

Molecular farming of proteins — Bioreactor engineering for recombinant protein production using
plant suspension culture - Plant vaccines, custom-made antibodies - Arabidopsis genome sequencing
project technology and its applications - Mechanism of insecticidal crystal protein of Bacillus
thuringiensis, strategy to generate BT cotton transgenic plants; their problems and solutions — Role of
RNAI technology in plant biotechnology.

LECTURE TUTORIAL PRACTICAL TOTAL
30 15 0 45
TEXT BOOKS:

1. C. B. Nirmala, Plant biotechnology, MJP Publishers, India, 2009.
2. Robert J. Lebowitz, Plant Biotechnology: A Laboratory Manual, WCB, 1995

REFERENCES:

1. Chawla HS. Introduction to Plant Biotechnology, Oxford & IBH Publishing Co. Pvt. Ltd. New
Delhi, 2nd Edition, 2003.

2. Neumann, Karl-Hermann, Ashwani Kumar, and Sudhir K. Sopory. Recent Advances in Plant
Biotechnology and Its Applications: Prof. Dr. Karl-Hermann Neumann Commemorative VVolume.
IK International Pvt Ltd, 2008.

3. Hammond, John, Peter McGarvey, and Vidadi Yusibov, eds. Plant biotechnology: new products
and applications. VVol. 240. Springer Science & Business Media, 2012.

E REFERENCES:

1. http://www.ncbi.nIm.nih.gov/books/NBK26851/

Cos Vs POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11

CO1 2 0 1 1 2 1 0 0 1 1 1
CO2 3 2 2 2 3 2 1 1 2 1 1
CO3 2 1 3 1 2 2 1 0 2 2 1
CO4 3 2 2 2 2 2 1 1 1 1 0
CO5 3 3 3 2 3 2 3 2 2 2 2

13 8 11 8 14 9 5 4 8 7 5
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Subject Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | POY PO8 | PO9 | PO10 | PO11
Original | 13 |8 11 |8 14 9 5 8 7 5
value
Scaled 3 2 3 2 3 2 1 1 2 2 1
to
0,1,2,3

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L|IT|P| C
XBT 502 21110 3
CHEMICAL REACTION ENGINEERING
C|P|A L{T|P| H
2 101 2|20 4
PREREQUISITE: Principles of Chemical Engineering
Course Outcomes | Domain Level
After the completion of the course, students will be able to
CO1: Recall and explain the kinetics of a chemical reaction. Cog Remembering
Understanding
CO2: Interpret and modify the batch reactor data. Cog Understanding
Aff Organization
CO3: Compare and evaluate the performance of batch, PFR and Cog Evaluating
CSTR reactors. Analyzing
CO4: Explain and distinguish the heat and pressure effects on Cog Understanding
different types of reactor operations. Aff Analyzing
CO5: Identify and discuss the designs for single and multiple Cog Understanding
reactions. Aff Receiving
phenomena
I REACTION KINETICS 6+3

Chemical kinetics — Classification of chemical reactions — Concentration and temperature
dependent term of rate equation — Arrhenius, collision and transition state theory — Searching for
a mechanism.

I INTERPRETATION OF BATCH REACTOR DATA 6+3

Integral and differential methods of analysis — Half-life method — Zero-order reaction —
Empirical rate equation of nth order — Irreversible first and second order reactions for variable
and constant volume systems.

i IDEAL REACTOR DESIGN 6+3

Ideal Reactors — Batch reactor, plug flow reactor, mixed flow reactor— Space time, space
velocity --Performance equations and their graphical representation — RTD studies.

v HEAT EFFECTS 6+3

Temperature and pressure effects on single and multiple reactions — Adiabatic, non-adiabatic,
isothermal and non-isothermal operations.

\Y DESIGN OF REACTOR FOR SINGLE & MULTIPLE 6+3
REACTIONS

Single reactions — Size comparison of single reactors — Auto catalytic reactions — Multiple
reactions — Irreversible reactions in series and parallel.

LECTURE TUTORIAL PRACTICAL TOTAL

30 15 0 45
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TEXT BOOKS:

1. Levenspiel, O., "Chemical Reaction Engineering”, 3rd Edition, John Wiley, 1999.
2. Fogler, W., “Chemical Reaction Engineering”, 3rd Edition, Prentice Hall of India, 1999.

REFERENCES:

1. Smith, J.M., “Chemical Engineering Kinetics", 3rd Edition, McGraw Hill, 1981.

2. S.D.Dawande, “Principles of Reaction Engineering”, 1st Edition, Central Techno
Publications, 2001.

3. Richardson, J.F. and Peacock, D.G., “Coulson Richardson’s Chemical Engineering.”
Vol 3, 3rd Edition, Asian Books (P) Ltd, 2000.

E REFERENCES:
1. http://nptel.ac.in/courses/103101001/

COs Vs POs

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Co1 3 1
CO2 2 3 1 1
CO3 1 3
CO4 1 2
CO5 1 2 3 1

6 |7 8 2 0 0 0 0 1 0 1
Subject Vs POs

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original | 6 7 8 2 0 0 0 0 1 0 1
value
Scaled 2 2 2 1 0 0 0 0 1 0 1
to
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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XBT 503 RECOMBINANT DNA TECHNOLOGY 31012 4

C|P| A LI T|P| H

15105 3102 5

PREREQUISITE: Genetics and Molecular biology.

Course Outcomes Domain Level

After the completion of the course, students will be able to

CO1: Recall the basic concepts of gene cloning and various Cog Remembering

Restriction and modification enzymes

CO2: Explain and distinguish various vector systems Cog Understanding
Psy Perception

CO3: Describes, Compares and Identifies various techniques Cog Remembering

involved. Psy Analyzing

Perception

CO4: Discusses, Manipulates and Describes various screening Cog Applying

and selection methods. Aff Resp. Phen.
Psy Perception

CO5: Explain and Apply the applications of rDNA technology Cog Remember

under Biosafety guidelines. Applying

| INTRODUCTION RECOMBINANT DNA TECHNOLOGY 9

Basic concepts of gene cloning- Restriction & modification enzymes (restriction endonuclease I,
DNA polymerases, Polynucleotide kinases and alkaline phosphatases, DNA ligases and RNase)-
Restriction mapping, Design of linkers and adaptors.

1 BIOLOGY OF VECTORS 9+6

Characteristics of cloning vectors, types of bacterial plasmid vectors (pBR322, pUC57, pSC101), A
vectors, M13 vectors, cosmids, phagemids, yeast artificial chromosome, bacterial artificial
chromosome and Mammalian artificial chromosomes as cloning vector. Expression vectors: pET
vectors, Baculovirus vectors.

Experiment No 1: Genomic DNA extraction
Experiment No 2: Restriction enzyme digestion of vector

i MOLECULAR TECHNIQUES 9+12

DNA labelling (radioactive and non-radioactive method); DNA sequencing (Maxum & Gilbert,

Sangers, pyro-sequencing, shotgun sequencing method)’; Southern, northern and western blotting-
PCR — Principle- types- applications- DNA fingerprinting (RAPD; RFLP, AFLP).

Experiment No 3: Western blotting.
Experiment No 4: DNA finger printing
Experiment No 5: SDS PAGE.
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Experiment No 6: Agarose gel Electrophoresis.

v SCREENING AND SELECTION OF TRANSEFORMANTS 9+12

Transfer of rDNA into cells- transformation, transfection, Sonoporation, Microinjection and Calcium
phosphate methods- Genomic and cDNA library construction-  Selection and screening of
recombinants — nucleic acid hybridization- Grunstein hogness and benten- Davis plaque method,
immunological screening- Blue — white selection- Reporter gene based selection- GUS, GFP and
Luciferase.

Experiment No 7: Partial digestion of genomic DNA

Experiment No 8: ligation of restricted vector and genomic DNA

Experiment No 9: Competent cell preparation- calcium chloride method

Experiment No 10: Screening and selection of recombinants

\Y APPLICATIONS OF RECOMBINANT DNA 9
TECHNOLOGY

Production of recombinant- insulin, human growth factor, vaccine and gene therapy- gene silencing

using RNAI. Human genome project and its application. Biosafety guidelines and ethical issues of
recombinant DNA techniques.

LECTURE TUTORIAL PRACTICAL TOTAL
45 30 75
TEXT BOOKS:

1.  Primrose S.B. and Twymann R.H., “Principles of Gene Manipulation: An Introduction to
Genetic Engineering”, Sixth Edition, Blackwell Scientific Publications, 2004.
2. Das H.K., Gene and its engineering: replication, expression, cloning and manipulation, Wiley
India; 1 edition (2005)

REFERENCES:

Brown T.A., “Gene Cloning and DNA Analysis”, Fourth Edition, Blackwell Scientific
Publications, 2003.

Glick B.R. and Pasternak J.J., “Molecular Biotechnology”, Third Edition, ASM Press, 2003.
Sandhu, Sardul Singh. Recombinant DNA technology. IK International Pvt Ltd, 2010.

E REFERENCES:

1. http://nptel.ac.in/courses/102103013/

COs Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
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http://scholar.google.co.in/scholar_url?url=http://pubmedcentralcanada.ca/pmcc/articles/PMC91972/pdf/am001237.pdf&hl=en&sa=X&scisig=AAGBfm0sU-CKRcEH7AryYYt7f9P4g-FVcg&nossl=1&oi=scholarr&ved=0ahUKEwjNgtnyxoXUAhUKq48KHUP2DtgQgAMIJSgBMAA
http://nptel.ac.in/courses/102103013/

Co1 1 1 2 1 1 1 1 1
CO2 3 3 2 2 1 1
CO3 3 3 1 3 1 2
CO4 3 3 1 3 2 1
CO5 3 3 2 3 2 3 3 1 2
13 1 14 7 12 4 3 6 1 4 4
Subject Vs POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original | 13 1 14 7 12 4 3 6 1 4 4
value
Scaled 3 1 3 2 3 1 1 2 1 1 1
to
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L| TP C

XBT 504 3111 5
BIOPROCESS ENGINEERING

C |P| A L| TP H

15 (1|05 31212 7

PREREQUISITE: Basic Industrial Biotechnology, Microbiology

COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Recall and identify the basic parts of a fermented and its Cog Remembering
operations. Psy Perception
CO2: Identify, organise, and perform the different media Cog Remembering
components involved in a fermentation process. Aff Valuing
Psy Applying
COa3: Interpret, compare and describe various control systems Cog Understanding
involved in bioreactor. Aff Receiving
Psy Phenomena
Perception
CO4: Recognize, choose and follow the various transport Cog Understanding
phenomena involved in bioprocesses. Aff Receiving
Psy Phenomena
Guided Resp.
CO5: Explain and follow the scale up procedure and design a Cog Understanding
bio product. Aff Responding
Psy Guided Resp.
I INTRODUCTION TO BIOPROCESSS 9+3+3

Introduction and need for bioprocess Engineering- Biologist and Engineers differ in their approach of
research- general requirements of fermentation processes — basic configuration of fermenter and
ancillaries, main parameters to be monitored and controlled — operation of fermentation processes —
sterilization of media.

Experiment no 1: Study of Fermenter.

Experiment no 2: Determination of thermal death rate constant for the given microbial sample.

I MEDIA FORMULATION AND FERMENTATION 9+3+3
PROCESS DESIGN

Criteria for good medium, medium requirements for fermentation processes, carbon, nitrogen,
minerals, vitamins and other complex nutrients, oxygen requirements, medium formulation of
optimal growth and product formation, examples of simple and complex media, design of various
commercial media for industrial fermentations — medium optimization methods - factorial designs,
Plackett- Burmann screening designs. Process Optimization experiments: Response surface
methodology — concepts & methods, design considerations, central composite designs and Box-
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Behnken response surface design.

Experiment no 3: Comparison of bioprocess efficiencies in synthetic and complex industrial media.
Experiment no 4: Medium formulation and optimization studies.

1 BIOREACTOR INSTRUMENTATION AND CONTROL 9+3+3

Instrumentation, measurement and control of the bioprocess parameter such as temperature,
pressure, pH, dissolved oxygen, redox, microbial biomass, flow measurement-Agitation and
aeration-Detection and prevention of foam. Bioreactor controlling probes-manual control and
automatic control system- Exhaust gas analysis and computation of oxygen transfer rate and carbon
dioxide production rates-Online, offline and real time monitoring of process parameters, FIA, flow
cytometry, florescence activated cell sorting (FACS)- Use of molecular methods in the monitoring
of cellular parameters-Biosensors.

Experiment no 5: Estimation of biomass concentration for microbial production.

v TRANSPORT PHENOMENA IN BIOREACTORS 9+3+3

Flow properties of Fermentation Broths, Factors affecting broth viscosity. Mixing in a Bioreactor —
Flow regimes - Power Requirements for Mixing, Ungassed Newtonian Fluids, Gassed Fluids,
Improving Mixing in Fermenters, and Effect of Rheological Properties on Mixing.Application of
heat transfer in bioprocessing, Heat transfer in Bioreactors, Oxygen requirements of microbial
cultures .Determination of oxygen mass transfer coefficient by various methods.

Experiment no 6: Determination of oxygen mass transfer coefficient by Sulphite oxidation method.
Experiment no 7: Determination of oxygen mass transfer coefficient by Dynamic Gassing out
method

Experiment no 8: Residence time distribution studies.

\ BIOPROCESS SCALE UP CONSIDERATIONS & 9+3+3
APPLICATIONS

Scale up procedure of bioreactors: scale up for constant Ka, scale up based on shear forces, mixing
time-Bioprocess considerations in using Animal and Plant cell cultures. Case studies on Single Cell
protein Production- Case studies on Applications of Bioprocess Engineering.

Experiment no 9: Production of Single cell proteins.
Experiment no 10: Various product assay techniques.

LECTURE TUTORIAL PRACTICAL TOTAL
45 15 15 75
TEXT BOOKS:

1. Najafpour, Ghasem. Biochemical engineering and biotechnology. Elsevier, 2015.
2. Schuler and Kargi, Bioprocess engineering. Prentice Hall
3. Bailey and Ollis, Biochemical Engineering Fundamentals, McGraw Hill, Co. 2004.

REFERENCES:
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1. Pauline Doran, Bioprocess Principles, Academic press, 2004.

2. Neilson J and Villadsen J, Biochemical Engineering Principles | ed, Plenum Press, 2000.

3. Stanbury P F Whitaker, A and Hall S.J, Principles of Fermentation Technology 2nd ed, Aditya
Book Pvt Ltd, 2001.

4. Lee J.M, Biochemical Engineering 2nd ed, Prentice Hall, 2000.

REFERENCES:

1. http://www.nptel.ac.in/syllabus/syllabus.php?subjectld=102107029
2. http://users.ox.ac.uk/~dplb0149/publication/NPRBiocatalysisRev.pdf
3. http://link.springer.com/book/10.1007%2F978-1-4684-0324-4

Cos Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
COo1 3
CO2 2 3 2 1 1 1 3
CO3 1 2 2 1 1
CO4 1 3 2 3
CO5 1 3 2 3 1 1 2 2

8 |11 8 7 2 0 2 0 4 0 5

Subject Vs POs

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original | 8 11 8 7 2 0 2 0 4 0 5
value
Scaled 2 3 2 2 1 0 1 0 1 0 1
to
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L|T]|P C

XBT 505 A PLANT BREEDING AND AGRICULTURAL 3]00 3
PRODUCT

C|P| A ObuCTS L | TP H

2510105 31010 3

PREREQUISITE: Plant biotechnology, Molecular Biology

COURSE OUTCOMES:

Course Outcomes \ Domain \ Level

After the completion of the course, students will be able to

CO1: Identify the techniques and methodology in plant

breeding Cog Remembering
CO2: Recall and identify the basics techniques of Cog Remembering
agriculture Understanding
CO3: Describes the properties of soil and production of Cog

. . . : . Understandin
biofertilizer using various techniques 9

Understanding

CO4: Discuss and compiles the techniques opted for Cog .
. Receiving
pest resistance plant Aff
Phenomena
. Cog .

CO5: Explain and apply the concepts of Understanding

- . Aff .
commercialized hybrid products Analyzing

I PLANT BREEDING TECHNIQUES 9

Introduction to plant breeding-history, objectives- domestication and acclimatization. Methods of
breeding self-pollinated, cross-pollinated and asexually propagated crops; Land races, pureline
selection and mass selection; Pedigree selection, bulk method and its modification; Hybrid
breeding, populations and population improvement, intra and inter population improvement;
Clonal selection. Mutation breeding, use of polyploidy and distant hybridization in plant breeding

I INTRODUCTION TO AGRICLUTURE TECHNIQUE 9

Civilization and development of Agriculture — Evolution of modern agricultural practices —
Domestication and transdomestication — Centres of origin and diversification of agriculturally
important plants. Agrobiodiversity and evolution of land races, traditional varieties and modern
varieties and cultivars. Wild relatives of crops.

11 | SOIL AND FERTILIZER MANAGEMENT 9

Definition of Rocks and minerals, Weathering, soil formation factors and processes, components
of soils, Properties of soil, Soil fertility and productivity, relation between nutrient supply and crop
growth, Criteria of essentiality of nutrients, Essential plant nutrients-their functions, Commercial
fertilizers, composition, chemical and physiological methods of increasing fertilizer use efficiency
nutrient interactions, organicand inorganic fertilizers and its advantages, Time and methods of
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manures and fertilizers application, integrated nutrient management, use of vermin compost and
residual waste in crops.

IV | PEST MANAGEMENT BIOTECHNOLOGY 9

Introduction - Applications of Biotechnology for Efficient, Economical and Faster Discovery and
Development of Pesticides Biological Control - Bio-insecticides — Bioherbicide -Biofungicide -
Biochemical Pesticides - Plant Incorporated Protectants (PIP) - Plant Defence Mechanism
Applications of Biotechnology for Development of Target-specific Pesticides Identification of
New Growth Regulator Insecticides Pest-tolerant Genetically Modified Crops - Biological Control
of Pests - Genetic Modifications to Improve Biological Control Agents.

\Y HYBRID AGRO- PRODUCTS 9

Application of Selective hybridization- Economic Importance- Production- Utilization-
Commercialization of Hybrid Plants- Hybrid Lilies, Sweet Corn, Olympia, Stargazer Lilies,
Meyer Lemon Trees, Early Sungrow, Better Boy Tomatoes, Rabbage, Pomato, Argemone
Mexicana

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. C. B. Nirmala, Plant biotechnology, MJP Publishers, India, 2009.
2. Robert J. Lebowitz, Plant Biotechnology: A Laboratory Manual, WCB, 1995
3. Ragland A, Plant Diversity & Plant Pathology, Saras Publication.

REFERENCES:

1. Erbish FH and Maredia M. 1998. Intellectual Property Rights in Agricultural
Biotechnology. Universities Press, India.

2. Maarten J. Chrispeels and David E. Sadava. 1994. Plants, Genes and Agriculture, Jones &
Barleft Publishers, London.

3. Jones L. 1991. Biotechnological innovation in Crop improvement, ButterworthHiemann,
London.

4. Forbes JC and Watson RD. 1992. Plants in Agriculture, Cambridge Univ. Press, Great
Britain
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E-REFERENCES:

1. http://agritech.tnau.ac.in/bio-tech/biotech.html5.
2. http://lwww.agrimoon.com/principles-of-plant-breeding-icar-ecourse-pdf-book/

Cos Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11
CO1 2 1 2 | T | 11 13 2 1 1 1
cCo2 | 3 | 2 3 | 3 | 2| 2 | 3 2 1 2 2
cCo3 | 2 | 2 3 | 3 | 2 | 2 | 2 . 2 2 1
co4 | 3] 3 | 3| 3 | 1] 3|3 1 1 1 2
cCo5 | 2 | 2 2 | 3 | 2 | 3 | 2 - 3 2 .

12 | 11 | 12 | 14 | 08 | 11 | 13 | 5 8 8 6
Subject Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | POB | PO7 | POS | PO9 | PO10 | PO11
orignal | 5 | 44 | 12 | 14 | 08 | 12| 13]| 5 | 8 8 6
value
Scaled
to 3| 3| 3| 3| 2 3 | 3 1 | 2 2 2
0123
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L, T| P | C
XBT 505B FOOD BIOTECHNOLOGY 30 0 3
C|P| A L/ T| P |H
2 10025 310 0 3

PREREQUISITE: Microbiology, Basic industrial basic biotechnology, Bioprocess engineering.

COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Know the principles and defines the concepts of food Cog )
biotechnology. Remembering
CO2: Describe the role of microbes associated with food Cog .
Understanding
products.
CO3: Outlines the methods for Genetically modified food Cog .
. Analyzing
production.
CO4: Discuss and compiles the various methods of food Cog Understanding
preservation and packaging Aff Receiving
Phenomena
CO5: Describe the importance of food quality and regulations Cog Evaluating
I \ INTRODUCTION TO FOOD BIOTECHNOLOGY ] 9

Introduction — principles, scope and importance of food biotechnology. Biotechnological
approaches to improve nutritional quality and shelf life of fruits and vegetables. Functional
foods: Concept of Prebiotics, Probiotics and Neutraceuticals.

1 UTILIZATION OF MICROORGANISMS IN FOOD INDUSTRIES 9

Microbes normally associated with food products —yeast- alcoholic beverages, bread and related
products. Genetic manipulations- rennet, Penicillium- wine- lactic acid bacteria- single cell
protein- Origin, scope and development of fermented food products - Natto- Miso-Sufu.
microbes based products- Mushrooms- Cocoa, tea and coffee fermentation

11 | GENETICALLY MODIFIED FOOD PRODUCTS 9

Herbicide tolerance- soybean, Insect resistance- corn, Altered fatty acid composition- canola,
Virus resistance- Plum, Vitamin enrichment- Golden rice, Faster maturation- Coho Salmon.
Future aspects- Benefits for astronauts from GMF.

v FOOD PRESERVATION AND PACKAGING 9

Principles and methods of food preservation- Food preservation by low-temp: Refrigeration,
freezing and freeze-drying. Food preservation by heating: drying, osmotic dehydration,
blanching, canning, pasteurization, sterilization, extrusion cooking. Non-thermal preservation:
Hydrostatic pressure, dielectric heating, microwave processing, hurdle technology, membrane
technology, irradiation. Packaging of food- packaging materials-atmosphere in the package-
Vaccum packaging, Controlled atmosphere packaging, Modified atmosphere packaging. Food
spoilage- Food Analysis and Diagnostics —ELISA - Biosensor for food quality assessment
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\ FOOD SAFETY AND REGULATIONS 9

International aspects of quality and safety assessment of food derived by modern biotechnology,
Safety of fermented foods. Approval process for food additives, nutritional labeling, dietary
supplements, quality assurance/control department- Concept of codex almentarious, Hazard
Analysis Critical Control Points (HACCP).

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. ZekiBerk., Food process engineering and technology. Academic press, Second Edition 2013.
2. Searie B, Food & Energy, S Chand publication, 2007.

REFERENCES:

1. Byong H. Lee., Fundamentals of food biotechnology. John Wiley & Sons, 2014.
2. Ray B., “Fundamental Food Microbiology”, Third Edition, CRC Press LLC, 2003.
3. Shetty, Kalidas, et al., eds. Food biotechnology. CRC Taylor & Francis, 2006.

E- REFERENCES

1. http://nptel.ac.in/courses/103107088/
2. http://nptel.ac.in/courses/103103029/34

Cos Vs Pos
PO1 | PO2 PO3 PO4 PO5 | PO6 | PO7 | PO8 | PO9 PO10 | PO11

CO1 2 2 1 3 1 2
CO2 2 1 3 2 2 2
CO3 2 3 2 3 1
CO4 2 2 2 3 1
CO5 2 3 3 3

10 3 12 9 12 9
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Subject Vs Pos

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original |5 | 5 12 9 12 | 9 5
value
Scaled
to
0123 2 1 3 2 3 2 1
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not relate
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LIT|P|C

XBT 505 C 3101013
BIOSAFETY, BIOETHICS AND IPR
C|P|A L|T|P|H
31010 310|013
PREREQUISITE: Human Ethics, Values, Rights and Gender Equality
COURSE OUTCOMES:
Course Outcomes Domain Level

After the completion of the course, students will be able to

CO1: Summarize the Bio safety regulations and protocols and Cog
Apply the knowledge of handling Genetically Modified Organisms
in the biosafety aspects

Understanding,
Applying

CO2: Recall and Outline the ethical conflicts in biotechnology, Cog
positive and negative effects of biotechnology on society and
environment, Impacts on biodiversity

Remembering,
Understanding

CO3: Define and Summarize the concept of Intellectual Property Cog Remembering,
Rights (IPR), Infringement of IPR and the IPR types Understanding
CO4: Recall and Outline the international instruments concerning Cog Understanding,
intellectual property rights Remembering
CO5: Summarize the concept related to patents, Indian patent act Cog

and Indian patent application and Apply the knowledge to write Understapdmg,
- Applying
patent application

| | BIOSAFETY | 10

Introduction to Biological Safety Cabinets — Bio safety regulations: National guidelines,
Regulation frame work in India — Assessment of biological hazards — Different levels of biosafety
— Biosafety aspects of the transgenic plants — Import and shipment of transgenic germplasm —
Procedure for Handling, Packaging and Transport of GMOs — Convention of Biodiversity —
Cartagena Protocol on safety, Advance Informed Agreement (AlA).

Il [ BIOETHICS 9

Introduction to Ethics — Ethics in Biotechnology — Ethical conflicts in biotechnology: Interference
with nature, Positive and Negative effects of biotechnology — Socio economics concern of
biotechnology — Environmental Concerns and Impacts on biodiversity and sustainable agriculture:
Terminator seed technology, Slow ripening fruits.

111 | INTRODUCTION TO INTELLECTUAL PROPERTY 7

Concept of Intellectual Property — Kinds of Intellectual Property Rights — Patents, Copyrights,
Designs, Trademarks, Trade secrets, Utility models, Geographical Indication — Infringement of
IPR.

IV | IPR-INTERNATIONAL SCENARIO ‘ 12

Introduction to the leading international instruments concerning intellectual property rights — The
Berne Convention — General Agreement on Tariffs and Trade (GATT) — World Trade
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https://en.wikipedia.org/wiki/General_Agreement_on_Tariffs_and_Trade

Organization (WTQO) — Universal Copyright Convention (UCC) — The Paris Convention — The
Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS) — The World
Intellectual Property Rights Organization (WIPQO) — Budapest treaty.

V | PATENTS |7

Concept related to patents novelty — Non-obviousness — Types of patents: Utility Patent, Design
Patent, Plant patent — Indian patent act and foreign patents — Indian patent application — Drug
patent — Patentable things and protection — Patenting of living organisms and its difficulties.

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. Iganacimuthu S 1, Bioethics, Narosa publications, 2008.
2. Geethabali, Biosafety Regulations & Practives in Biotechnology Industries, I S T E learning
Materials Centre.

REFERENCES:

1.Talbot, M. Bioethics: an introduction. Cambridge University Press, 2012.

2.Arras, J. D., Fenton, E, and Kukla, R. The Routledge companion to bioethics. Routledge, 2014.

3.Campbell, A. V. Bioethics: the Basics. Routledge, 2013.

4.Chosewood, L. C, and Wilson, D. E. Biosafety in microbiological and biomedical laboratories.
Diane Publishing, 2007.

5.Salerno, R. M., and Gaudioso, J. Eds. Laboratory Biorisk Management: Biosafety and
Biosecurity. CRC Press, 2015.

E-REFERENCES:

1. http://www.vub.ac.be/gst/eurobio/Biology&Society.html
2. http://dbtbiosafety.nic.in/
3. http://www.who.int/csr/resources/publications/biosafety/Biosafety7.pdf?ua=1

Cos Vs Pos
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11

co1 1 1 3 3 1
CO?2 1 3 3 1
CO3 1 2 1
CO4 1 2

CO5 1 2 1

0 0 0 5 6 0 12 4 0 0
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Subject Vs Pos

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original value 0 0 2 0 5 6 0 12 4 0 0
Scaled to
0.1.2.3 scale 0 0 1 0 1 2 0 3 1 0 0

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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XTQ 506 300 3

TOTAL QUALITY MANAGEMENT

C|P| A L |T|P H
251005 31010 3
COURSE OUTCOMES:

Course Outcomes Domain Level

After the completion of the course, students will be able to
COL1: List and explain the basic concepts of total Cog Remembering
quality concepts and its limitations. Understanding
CO2: Analyze and explain the customer satisfaction, Cog
employee involvement, supplier selection and appraise Comprehension
the performance by TQM principle.
CO3: Explain and apply the statistical process control Cog Understanding
tools. Appling
CO4: Select and explain the different TQM tools and Cog Remembering
their significance. Understanding
CO5: Explain the importance aspects of different Cog Understanding
quality systems.

| INTRODUCTION 9

Definition of quality — Dimensions of quality — Quality planning — Quality costs — Analysis
techniques for quality costs — Basic concepts of Total Quality Management — Historical review —
Principles of TQM — Leadership — Concepts — Role of senior management — Quality Council —
Quality statements — Strategic planning — Deming philosophy — Barriers to TQM implementation

I TQM PRINCIPLES 9

Customer satisfaction — Customer perception of quality — Customer complaints — Service quality —
Customer retention — Employee involvement — Motivation, empowerment, teams, recognition and
reward — Performance appraisal — Benefits — Continuous process improvement — Juran trilogy —
PDSA cycle — 5S — Kaizen — Supplier partnership — Partnering — Sourcing — Supplier selection —
Supplier rating — Relationship development — Performance measures — Basic concepts — Strategy —
Performance measure.

Il | STATISTICAL PROCESS CONTROL (SPC) 9

The seven tools of quality — Statistical fundamentals — Measures of central tendency and
dispersion — Population and sample — Normal curve — Control charts for variables and attributes —
Process capability — Concept of six sigma — New seven management tools.

IV [ TQM TOOLS 9

Benchmarking — Reasons to benchmark — Benchmarking process — Quality Function Deployment
(QFD) — House of quality — QFD process — Benefits — Taguchi quality loss function — Total
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Productive Maintenance (TPM) — Concept — Improvement needs — FMEA — Stages of FMEA.

V | QUALITY SYSTEMS 9

Need for ISO 9000 and other quality systems — ISO 9000:2000 quality system — Elements —
Implementation of quality system — Documentation — Quality auditing — TS 16949 — ISO 14000 —
Concept, requirements and benefits.

L-45 hrs Total -45 hrs

TEXT BOOKS

1. Bhaskar S “Total Quality Management”, Anuradha Publications, Chennai 2004.

2. Kulneet Suri, “Total Quality Management Principles & Practice Tools & Techniques”, S
K Kataria & Sons Delhi.

REFERENCES

1. Feigenbaum, A.V., “Total Quality Management”, McGraw Hill, 1991.
2. Oakland, J.S., “Total Quality Management”, Butterworth Heineman, 1989.

3. Narayana V. and Sreenivasan, N.S., “Quality Management — Concepts and Tasks”,
New Age International, 1996.

4. Zeiri, “Total Quality Management for Engineers”, Wood Head Publishers, 1991.

E REFERENCE

1. http://nptel.ac.in/fag/110101010/Prof.IndrajitMukherjee, |1 T,Bombayand
Prof.TapanP.Bagchi, IIT, Kharagpur.

Mapping of COs with POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | P12
Co1 2 2 2
CO2 2 2 2 2 2 2
Cco3 2 2 2 2 1 2 2
CO4 2 2 2 2 2 2
CO5 1 1 1 1 2 1 2 1 2
7 7 7 7 5 7 4 7 4

1- Low, 2 — Medium, 3 -High
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T| P
XGS 507 1]0]0]1
BUSINESS COMMUNICATION
C|PIA T[P[H
3 10| 0 1 10|23
PREREQUISITE: Communication Skill and Basic Grammar Knowledge
COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Define and Identify different styles to various forms of Cog
: o Remember
business communication.
CO2: Identify the proper tone of language required in writing and Cog
U : . Remember
speaking in business communication.
CO3: Display knowledge on grammar and other linguistic features Cog
) - : . o Understand
in writing various forms of business communication.
CO4: Distinguish between letters and memos and various forms Cog
. o Analyse
of Business Communication.
CO5: Prepare business reports, minutes, proposals. Cog Apply
| INTRODUCTION TO BUSINESS COMMUNICATION 10

Introduction to business communication; modern developments in the style of writing letters

memos and reports: block letters, semi block letters, full block letters, simplified letters etc.,

I USE OF LANGUAGE

10

The language used in memos/minutes/telephone memos/ letters/ assignments art of writing E-mail

etc. Advantages of written and spoken communication.

I | GRAMMAR

10

The use of active and passive voice; the use of grammar, propriety,accuracy , exactness , the tone

& other elements of language used in these writings.

IV | TYPES OF REPORTS 5
The format of various types of Reports/ projects etc.,
v | BUSINESS WRITING 10
Writing Business reports, proposals and minutes.
LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS

1. Bailey E P, Writing & Speaking At Work A Practical Guide for Business Communications

P H I Press.
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2. Mukerjee, Business Communication, Oxford, Chennai, 2013.

E REFERENCE

1.https://is.muni.cz/el/1456/jaro2014/MPV COMA/um/E-book Business-Communication.pdf

2.http://communication-revolution.biz/wp-content/uploads/2013/12/The-Business-

Communication-Revolution.pdf

Mapping of COs with POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1
Cco1 0 0 1 0 0 0 0 0 1 0 0 0
CO2 0 0 0 0 0 1 2 0 0 0 0 0
Cco3 0 0 0 0 0 1 1 2 0 0 0 0
CO4 1 1 0 0 1 1 2 1 1 0 0 1
CO5 1 0 0 2 0 2 3 2 3 0 0 1
2 1 1 2 1 5 8 5 5 0 0 2

1 - Low, 2 — Medium, 3 — High
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https://is.muni.cz/el/1456/jaro2014/MPV_COMA/um/E-book_Business-Communication.pdf

L|T|P
XBT 508 0/0|0
INPLANT TRAINING - 11
C P A L|T|P
0.66 | 0.66 | 0.66 0/0]0
PREREQUISITE:- Nil
COURSE OUTCOMES:
Course Outcomes | Domain | Level
On the successful completion of the course, students will be able to
CO1 | Relate classroom theory with workplace practice Cog Understand
CO2 | Comply with Factory discipline, management and Aff Response
business practices.
CO3 | Demonstrates teamwork and time management. Aff Value
CO4 | Describe and display hands-on experience on practical Phy Perception
skills obtained during the programme. Set
CO5 | Summarize the tasks and activities done by technical Cog Evaluate
documents and oral presentations.
Mapping of COs with POs
POl | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1
Co1 2
CO2 1 3 1
COo3 1 3 1
CO4 1 2 1 3 3
CO5 3 3 1
Total 2 1 2 4 3 1 3 4 4 5

1- Low, 2 — Medium, 3 -High
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L|T|P|C

XBT 602 3101013
ANIMAL BIOTECHNOLOGY

C|P| A L|T|P|H

251005 310|073

PREREQUISITE: Cell biology, Genetic engineering

COURSE OUTCOMES:

Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Explain animal cell culture media and animal cell culture Cog Understanding
techniques.
CO2: Describe various gene transfer methods in animal cells. Cog Evaluating
CO3: Analyze various micromanipulation techniques and Cog Applying
reproduce them in fertilization technology. Aff Resp. phen.
CO4: Distinguish various methods and techniques for production Cog Understanding
of transgenic animals and cloning.
CO5: Describe manipulation strategies to improve livestock Cog Evaluating
production including meat and milk production

| ‘ CELL CULTURE TECHNIQUES 9

Types and composition of media — Culture vessels and substrates used for cell culture - Primary
and secondary cell lines — Monolayer culture — Suspension culture — Types, establishment and
characterization of cell lines; Differentiation and Scaling up of animal cell culture- Measurement
of cell death, viability and cytotoxicity; Immobilized cultures; Hybridoma technology.

I GENE TRANSFER TECHNIQUES 9

Types of Gene transfer methods - Micromanipulation technology; 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 — Cloning techniques and
strategies.

i ‘ INVITRO FERTILIZATION AND EMBRYO TRANSFER ‘ 9

Invitro fertilization and its limitations - Artificial insemination, Super ovulation, Embryo
splitting, Biopsy and Sexing of embryos and Embryo transfer- Embryo cryopreservation
techniques — Limitations in embryo transfer - Breeding of farm animals.

v ‘ MANIPULATIONS FOR PRODUCT IMPROVEMENT 9

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

V TRANSGENIC ANIMALS 9

Scope and importance of transgenic animal technology - Various strategies for the production of
transgenic animals: pronuclear microinjection, embryonic stem cells and somatic cell nuclear
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transfer — Gene knock in and knock out models for studying human disorders - Transgenic
animals as bioreactors for producing pharmaceutically important compounds and therapeutics —
Ethical concerns regarding transgenesis.

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1.

2.

Publishers,

Freshney, R. 1., Culture of Animal Cells: A manual of Basic technique, John , Wiley and

sons, 6th Edition, 2010.

Ramadoss, P., Animal Biotechnology: Recent Concepts and Developments, MJb

Chennai, 1st Edition, 2008.

REFERENCES:

1.

2.

Masters, J.R.W., Animal Cell Culture: Practical Approach, Oxford University Press, New

York, 3rd Edition, 2000.

Holland, A. and Johnson, A., Animal Biotechnology and Ethics, Springer Verlag, New

York,1st Edition, 1998.

E REFERENCES:
1. http://www.biotechnology4u.com/question_bank_question_answer.html

COs Vs POs
PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
CO1 |3 2 1 2 2 0 1 1 2 1 1
CO2 |3 1 2 1 2 0 0 1 0 2 1
CO3 |3 1 2 3 3 2 2 1 2 2 2
CO4 |3 2 2 2 3 1 1 1 1 2 2
CO5 |3 2 3 1 2 2 1 1 1 2 2
15 8 10 9 12 5 4 5 6 9 8
Subject Versus POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original 15 8 10 9 12 5 4 5 6 9 8
value
Scaled to 3 2 2 2 3 1 1 1 2 2 2
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L|T C
XBT 603 3|/0|1] 4
IMMUNOLOGY
C |[P| A L|T|P|H
15 |1]05 31025
PREREQUISITE: Cell biology and Microbiology
COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Outline the general concepts of immune system and Cog Remembering
describe the cells and organs of the immune system Evaluating
CO2: Explains the properties of antigens and antibodies and Cog Understanding
identify their interactions via various tests. Psy Perception
COa3: Describe various mechanisms of antigen presentation and Cog Remembering
discuss the role of MHC in Ag Presentation. Aff Responds to
Phenomena
CO4: Compares the different types of hypersensitive reactions Cog Analyzing
and explain the autoimmune disesases. Understanding
COb5: Comprehend the types, mechanism of vaccines and Cog Understanding
respond to the various immunization techniques Psy Guid. Resp.
I \ IMMUNE SYSTEM 9+3

Introduction — types of immune system: Innate and adaptive — Antigen presenting cells -
Lymphocytes their origin, activation and differentiation — Hematopoiesis - Cells of the immune
system - Organs of the immune system: primary and secondary lymphoid organs.

Experiment No 1: Blood grouping — An immunological view.
Experiment No 2: Identification of leucocytes by Giemsa staining

I ‘ ANTIGEN - ANTIBODY INTERACTIONS ‘ 9+3

Antigens: Immunogenicity, Antigenicity, Epitope, haptens and Adjuvants — Antibody: Structure,
Classes and Biological Activities — Monoclonal antibodies - Multigene Organization of Ig Genes
- Variable Region Gene Rearrangements - Generation of Antibody Diversity - Antigen-Antibody
Interactions: Cross-Reactivity, Precipitation and Agglutination Reactions, Immunotechniques:
ELISA, RIA, Flow cytometry etc.,

Experiment No 3: Ouchterlony Double diffusion test.
Experiment No 4: Single radial diffusion test
Experiment No 5: Enzyme Linked Immuno Sorbent Assay

i MHC AND ANTIGEN PRESENTATION 9+3

MHC Moleules: Structure, Organization, Inheritance and Cellular Distribution. Ag presentation:
Self-MHC Restriction of T Cells, Endogenous Antigens: The Cytosolic Pathway, Exogenous
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Antigens: The Endocytic Pathway, Presentation of Nonpeptide Antigens.

Experiment No 6: Immunoelectrophoresis
Experiment No 7: Rocket immunoelectrophoresis

\4 IMMUNE RESPONSES 9+3

Cytokines and their role in immune response — properties and receptors, Complement: Functions,
components and activation, Hypersensitive reactions and their types. Autoimmune diseases:
organ specific and systemic — Immunological basis of graft rejection — Immunosuppressive drugs
and clinical transplantations

Experiment No 8 : Widal Test
Experiment No 9 : Latex agglutinization test

\ VACCINES AND CANCER IMMUNOLOGY 9+3

Vaccines: Active and Passive Immunization, Whole-Organism Vaccines, Purified
Macromolecules as Vaccines, Recombinant-Vector Vaccines, DNA and Multivalent Subunit
Vaccines. Tumors of the Immune System - Tumor Antigens - Immune Response to Tumors —
Cancer immunotheraphy.

Experiment No10: Demonstration of Selection of animals, Preparation of antigens, immunization
and method of bleeding, Serum separation and storage.
Experiment No 11 : Western blotting

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 15 60
TEXT BOOKS:

1. Tizard, R.I. (2007). Immunology: An Introduction 1st Edition (English) 4th Edition,
Brooks/Cole publishers.

2. Roitt, 1., Essential Immunology, Blackwell Scientific Publications, Oxford, 12th

Edition, 2011.

REFERENCES:

1. Abbas, K. A., Litchman, A. H. and Pober, J. S. (2007). Cellular and Molecular
Immunology, 4th Edn., W. B. Saunders Co., Pennsylvania, USA.
2. Janes Kuby., Immunology, WH Freeman and Company, Newyork.,7th Edition, 2013.
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E REFERENCES:
1. http://www.raymondcheong.com/Yearl/immuno.html

2. http://ocw.mit.edu/courses/health-sciences-and-technology/hst-176-cellular-andmolecular

immunology-fall-2005/lecture-notes/
3. http://www.umich.edu/~bmsteach/lopatin/Immunology/Immunology.html

Cos Vs PO mapping:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
CO1 |1 1 0 1 2 2 1 1 0 2 2
CO2 |2 3 2 2 2 1 1 0 1 0 0
CO3 |3 1 2 1 2 0 0 0 1 1 1
CO4 |1 3 2 3 2 1 2 1 1 2 1
CO5 |3 2 3 3 3 2 2 2 3 2 2
10 10 |9 10 11 6 6 4 5 7 6
Subject Versus POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original | 10 |10 |9 10 11 |6 6 4 5 7 6
value
Scaled |2 2 2 2 3 2 2 1 1 2 2
to
0,1,2,3

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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http://www.raymondcheong.com/Year1/immuno.html
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-176-cellular-andmolecular

T|P| C
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BIOCHEMICAL ENGINEERING
C|P| A TP | H
151105 2 | 2| 7
PREREQUISITE: Bioprocess Engineering.
COURSE OUTCOMES:
Course Outcomes | Domain | Level
After the completion of the course, students will be able to
CO1: Recall and describe the basics of biochemical process. Cog Remembering
Aff Receiving
Phenomena
CO2: Outline and differentiate the enzymes and its kinetics Cog Understanding
Psy Perception
COa3: Identify and select a kinetic model for a biochemical Cog Understanding
process Psy Perception
CO4: Recognize, perform and detect various immobilization Cog Understanding
techniques for a biochemical process. Aff Responds to
Psy Phenomena
Perception
CO5: Identify, choose and follow a design for a bioreactor. Cog Understanding
Aff Receiving
Psy Phenomena
Guided
response
I INTRODUCTION TO BIOCHEMICAL ENGINEERING 9+3+3

An overview of industrial biochemical processes with case studies — comparing chemical and
biochemical processes — development and scope of biochemical engineering - Industrially important
microbial strains — classification, structure — molecular genetics and control systems.

I ENZYMES AND ITS KINETICS

9+3+3

Enzymes and their classifications — mechanism of enzyme reactions — M-M Kkinetics — enzyme
inhibition — enzyme stability- factors affecting reaction rates — industrial production process-

Industrial applications of enzymes.

Experiment No 1: Study of M-M Kkinetics and determination of M-M constants.
Experiment No 2: Effect of physical parameters such as temperature and pH on Enzyme Activity.

i BIOCHEMICAL SYSTEMS

9+3+3

Immobilized microbial cells, carrier binding, Entrapping, Cross linking, Advantages and
disadvantages of immobilized cells, -methods and effect of mass transfer —Immobilization of
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microbial cells for the production of bioproducts—Immobilized cell reactor experiments-
Experimental reactor systems Various immobilization Technology Case Study: Ethanol
fermentation in an immobilized cell reactor using Saccharomyces cerevisiae

Experiment No 3:Enzyme immobilization by physical adsorption.
Experiment No 4:Enzyme immobilization by Gel Entrapment.

v BIOCHEMICAL REACTION KINETICS 9+3+3

Microbial, animal and plant cell cultivation — growth measurements — growth kinetics — factors
affecting the growth — Monod Model — modeling of batch and continuous cell growth —
immobilized whole cells and characteristics — free cell and immobilized cell reactors.

Experiment No 5: Study of Production of growth and/or non-growth associated products.
Experiment No 6: Study of Microbial Growth kinetics and estimation of Monod parameters.

\ BIOREACTORS DESIGN 9+3+3

Bioreactors-Type of bioreactor-Airlift bioreactors-Airlift pressure cycle bioreactors-loop reactor-
Stirred tank reactors-Bubble column fermeter -Heat transfer-Monod model for a chemostat-
Temperature effect on rate constant.

Experiment No 7: Comparative Study of Batch, fed batch and/or continuous cultures.
Experiment No 8: Production of Enzymes.

LECTURE TUTORIAL PRACTICAL TOTAL
45 15 15 75
TEXT BOOKS:

1. Bailey J.E. and Ollis D.F, Biochemical Engineering Fundamentals, Second edition,
McGraw Hill Co, Newyork, 2010.
2. Rajiv Dutta, Fundamentals of Biochemical Engineering, First Edition, Springer, 2008.

REFERENCES:

1. Jens Nielsen, John Villadsen and Gunnar Liden, Bioreaction Engineering Principles,
Second edition, Kluwer Academic/Plenum Publishers, Newyork, 2003.

2. Ghasem Najafpour, Biochemical Engineering and Biotechnology, Elsevier, 2007.

3. http://www.novozymes.com/en/about-us/our-business/what-areenzymes/Pages/default.aspx

E REFERENCES:

1. http://nptel.ac.in/courses/103105054/

COs Vs POs

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
CO1 | 3 1
CoO2 | 2 3 1 1
CO3 1 3
CO4 1 2
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CO>5 1 2 3 1

6 |7 8 2 0 0 0 0 1 0 1
Subject Vs POs

PO

1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | PO10 | PO11
Original 6 7 8 2 0 0 0 0 1 0 1
value
Scaled 2 2 2 1 0 0 0 0 1 0 1
to
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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PROTEIN ENGINEERING
C |[P| A L T|P| H
25 | 0] 05 312|015
PREREQUISITE: Biochemistry, Molecular Biology
COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Explain and understand the aminoacid characteristics and Cog Understanding
primary structure of proteins
CO2: Explain and analyze the secondary and super secondary Cog Understanding
structural features Analyzing
CO3: Describe and compare the different level of protein Cog Remembering
structure and their folding mechanism. Analyzing
CO4: Explain the protein structure its function al relationship and Cog Applying
relate that in various examples. Aff Organization
CO5: Explain the protein engineering concepts and assist that in Cog Applying
various engineered protein production. Responds to
phenomena
I STRUCTURE AND FUNCTIONAL ASPECTS OF 9+3
AMINOACIDS

Amino acids found in proteins - acid—base properties of amino acids - Stereochemical
representations of amino acids - Peptide bonds - chemical and physical properties of amino acids -
Detection, identification and quantification of amino acids and proteins — Stereoisomerism - Non-
standard amino acids — Primary structure of proteins — peptide mapping and peptide sequencing —
Edman degradation method.

1 PROTEIN ARCHITECHTURE 9+3

Secondary structure of proteins — a helix, B strands, turns and additional secondary structure —
Ramachandran plot — Tertiary structure — Interactions that stabilize the tertiary structure —
Organization of Domains — Quaternary structure — Importance of quaternary structures in globin
family — haemoglobin and allosteric regulation — Methods to determine the three-dimensional
structure of proteins.

i PROTEIN FOLDING AND ASSEMBLY 9+3

Protein folding: Molten globule state — Role of hydrophobic residues in folding — Single and
multiple protein folding pathway — Role of disulphide bonds in protein folding — Invivo protein
folding: Structure of Molecular chaperones and their role in protein folding — osmolyte assisted
protein folding - Amide exchange and measurement of protein folding — Membrane protein
folding — Protein misfolding and the diseased state: amyloidosis.
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v PROTEIN STRUCTURE AND FUNCTION 9+3
RELATIONSHIP

Helix turn helix motif in DNA binding proteins - Role in prokaryotic and eukaryotic transcription
factors - Trp repressor - Zn fingers & Leucine zippers - Membrane proteins and receptors :
bacteriorhodopsin — Structure function relationship in Immunoglobulin — Enzymes: Serine
proteases mechanism of action.

V PROTEIN ENGINEERING 9+3

Strategies for protein engineering: Effect of Disulfide bridges, Dipoles of o helices - Random and
site-directed mutagenesis in protein engineering - Role of low-fidelity enzymes in protein
engineering — SNP —Production of Peptide Vaccines — Protein microarray and its role on disease
diagnosis.

LECTURE TUTORIAL PRACTICAL TOTAL
45 15 0 60
TEXT BOOKS:

1. Voet D., Voet G. Biochemistry, 4th edition, John Wiley & Sons, 2010.

2. Lilia Alberghina. Protein Engineering in Industrial Biotechnology, CRC press, Harwood
Academic Publishers, 2003.

REFERENCES:

1. Creighton T.E. Proteins: Structure and Molecular Properties, , 2nd Edition, Freeman, WH,
1992.

2. Creighton T.E. Protein Structure: A Practical Approach, 2nd Edition, Oxford University
Press, 1997.

E REFERENCES:

1.  http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2763986/

2. www.niscair.res.in/sciencecommunication/ResearchJournals/rejour/ijbt/ijbt2k6é/ijbt_july06.
asp

3. http://books.google.co.in/books?id=x0UyTLINWSAC&pg=PA227&source=gbs_toc_r&cad
=3#v=onepage&q&f=false

Cos Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11

COo1 1 1 0 1 2 2 1 1 0 2 2

CO2 2 3 2 2 2 1 1 0 1 0 0
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2763986/
http://www.niscair.res.in/sciencecommunication/ResearchJournals/rejour/ijbt/ijbt2k6/ijbt_july06.asp
http://www.niscair.res.in/sciencecommunication/ResearchJournals/rejour/ijbt/ijbt2k6/ijbt_july06.asp
http://books.google.co.in/books?id=x0UyTLIhWSAC&pg=PA227&source=gbs_toc_r&cad=3#v=onepage&q&f=false
http://books.google.co.in/books?id=x0UyTLIhWSAC&pg=PA227&source=gbs_toc_r&cad=3#v=onepage&q&f=false

CoO3 | 3 1 2

CO4 1 3 2

CO5 3 2 3 3 3
10 10 9 10 11

DN DN O

~N | NN
DN~

gl Wk |-

AN | O

Subject Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original | 10 10 9 10 11 6 6 4 5 7 6
value
Scaled 2 2 2 2 3 2 2 1 1 2 2
to
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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XBT 606 A 3101(0 3
DRUG DISCOVERY AND DEVELOPMENT

C|P| A LT/ P | H

2510105 31010 3

PREREQUISITE: Basic chemistry, Biochemistry

COURSE OUTCOMES:

Course Outcomes Domain Level
After the completion of the course, students will be able to
CQl: Explain the dru_g development time line and compare Cog Understanding
various drug formulations.
CO2: Outline the theoretical concepts behind the drug design. Cog Understanding
CO3: Elaborate the steps involved in drug development process. Cog Creating
CO4: Design and Develop new drug delivery systems Cog Receiving

Aff Phenomena

Understanding

CO5: Understand and Summarize the importance of clinical trials | Cog

. Creatin
and regulatory affairs g

| GENESIS OF NEW DRUGS 9

Introduction to rational drug design & its history; drug discovery and development time line- Plants
as a source of drugs-Microbial drugs. Pharmacokinetics and pharmacodynamics. Drug formulation
considerations- Tablets, capsules, powders and granules.

I MECHANISM OF DRUG DESIGN 9

Receptors, their types, location and isolation, types of interactions with the drug molecules,
dosage-response relationships, mechanisms of drug action (Receptor theories).Molecular
interactions: Protein —drug, protein-protein, protein-DNA.

i DRUG DISCOVERY PROCESS 9

Stages in drug discovery- Target selection, Lead Discovery- assay development, high throughput
screening, Medicinal chemistry- Structure activity relationship, insilico drug design- In vitro
studies- In vivo studies, clinical trials.

v DRUG DELIVERY SYSTEMS 9

Oral delivery systems- Pulmonary delivery- Nasal, transmucosal and transdermal delivery systems-
Bio-adhesive drug delivery systems; Proteins and peptide drug delivery. Transdermal therapeutic
systems and Ocular and intrauterine delivery systems.

\Y CLINICAL TRIALS AND REGULATORY AFFAIRS 9

Clinical trials I, 11, 111- Toxicity studies - Reproductive toxicity and teratogenicity- Mutagenicity,
carcinogenicity- The role and remit of regulatory authorities- The Food and Drug Administration-
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The investigational new drug application- European regulations- Drug registration in Japan- World
harmonization of drug approvals- Patenting

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. Vyvas S P. Pharmaceutical Biochemistry. CBS Publishers.

2. Hillary.M. Drug delivery and targetting. CRC publications, New Delhi, 2010.

REFERENCES:

1. Harvey, Richard A., et al. Lippincott’s illustrated reviews: Pharmacology. VVol. 526. Baltimore,
MD: Lippincott Williams & Wilkins, 2012.
2. Leach, A.R., Molecular Modelling: Principles and application, Princeton Hall, London, 2nd

Edition, 2001

3. Krogsgaard, L., Povl Madsen, Text Book of Drug Design and Discovery, CRC, London, 3™

Edition, 2002

4. A.D.Baxevanis & B.F.F.Ouellette, Bioinformatics: A Practical Guide to the Analysis of Genes
and Proteins, Wiley Interscience, New York, 3" Edition, 2004
5. Sandler, M., Smith, H. J., Design of Enzyme Inhibitors as Drugs, Oxford University Press,

London, 4™ Edition, 2002

REFERENCES:

http://nptel.ac.in/courses/102103044/40

E-

1. http://nptel.ac.in/courses/104103068/2
2.

3.

http://nptel.ac.in/courses/104103068/

COs Vs Pos

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
CO1 1 1 1 2 1
CO?2 2 1 1 2 2
CO3 2 3 2 3 3 3 2 1 2
CO4 1 3 2 3 3 1
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CO5 3 2 3 3 3 3
6 3 10 4 10 13 3 8 1 1 6
Subject Vs Pos
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original | o | 3 | 0| 4 | 10| 13| 3| 8/ 1 1 6
value
Scaled to
0,1,2,3 2 1 3 1 2 3 1 2 1 1 2
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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XBT 606 B PHARMACEUTICAL BIOTECHNOLOGY 31010 3

c| P | A L/ T|P|H

2.0 0 0.5 310101 3

PREREQUISITE: Immunology

COURSE OUTCOMES:

Course Outcomes Domain Level

After the completion of the course, students will be able to

COL: Describes the various aspects of Biopharmaceuticals and Cog Remembering
knows the future aspects Understanding
CO2: Explain and compare the various metabolisms involved in Cog Understanding
drug delivery. Aff Organization
CO3: Explain the production of various hormones and describes Cog Remembering
their function Understanding
CO4: Discuss and analyze the production of blood products and Cog Understanding
enzymes for therapeutical purposes. Analyzing

CO5: Explain and apply the modern approaches in the production Cog Understanding
of various synthetic drugs Applying

| INTRODUCTION TO PHARMACEUTICAL 9
BIOTECHNOLOGY

Introduction to pharmaceutical products- Biopharmaceuticals and pharmaceutical biotechnology-
History of the pharmaceutical industry- the age of biopharmaceuticals- Biopharmacueticals:
Current status and Future Prospects.

I PHARMACOKINETICS 9

Absorption — Structure of cell membrane, Gastro-intestinal absorption of drugs, Mechanism of
drug absorption, Absorption of drug from non-per oral routes. Distribution, Metabolism — Phase-I,
and Phase-11 reactions, Excretion of drugs, Principles of basic and clinical Pharmacokinetics.

i GROWTH FACTORS AND HORMONES 9

Haemopoietic growth factors — Granulocyte and Macrophage colony stimulating factor, Insulin like
growth factors , Epidermal growth factor, Platelet growth factor, Neurotrophic factors — Hormones
of therapeutic interest — Insulin, Glucagon — Human growth hormones — Gonadotrophins

v BLOOD PRODUCTS AND THERAPEUTIC ENZYMES 9

Disease transmission — Whole blood, Platelets and red blood cells — Blood substitutes —
Haemostasis — Antithrombin — Thrombolytic agents — Enzymes of therapeutic value
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ANTIBODIES, VACCINES, ADJUVANTS AND ANTI-SENSE

v TECHNOLOGY 9

Polyclonal antibody — Monoclonal antibodies — Tumour immunology — Vaccine technology,
Adjuvant technology — Anti-sense oligonucleotides, uses, advantages and disadvantages of oligos
Vitravene, an approved anitsense agent — Antigene sequences and ribozymes.

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. Vyvas S P. Pharmaceutical Biochemistry. CBS Publishers.

2. Walsh and Gory, “Pharmaceutical Biotechnology”, Wiley Publishing, Chennai 2011.

REFERENCES:

1. Gary W., “Biopharmaceuticals: Biochemistry and Biotechnology”, Second Edition, John
Wiley, 2003

2. F.S.K. Barar, Essential of Pharmacotherapeutics. 1998.

3. RS Satoskar Nirmala Rege SD Bhandarkar, Pharmacology & Pharmacotherapeutics, June
2015.

E REFERENCES:

1. http://ocw.kyoto-u.ac.jp/en/pharmaceutical/course01/lecturenote.htm

2. http://fac.ksu.edu.sa/aalshamsan/course-material/71477

3. http://site.iugaza.edu.ps/tbashiti/files/2013/02/2.Pharmaceutical_Biotechnology ConceptsAppli
cations-Gary_Walsh.pdf

Cos Vs POs
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11

CO1 2 - 1 1 2 2 - - 1 1 1
CO?2 1 1 1 1 2 2 1 2 1 2 2
CO3 2 2 2 2 1 2 2 - 2 2 1
CO4 2 1 3 2 2 3 2 - 1 1 -
CO5 2 3 2 2 3 3 2 2 2 2 1

9 7 9 8 10 12 7 4 7 8 5
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Subject Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | POB | PO7 | PO8 | PO9 | PO10 | PO11
Original | g 1 2 1 g | g | 20| 12| 7 | 4 7 8 5
value
Scaled to
0123 | 2 | 2 | 2 | 2 | 2 | 3| 2 | 1 2 2 1
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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CLINICAL TRIALS AND REGULATORY AFFAIRS
C|P|A L |[T|P H
31010 3 /0|0 3
PREREQUISITE: Biosafety and Bioethics
COURSE OUTCOMES:
Course Outcomes Domain Level

After the completion of the course, students will be able to

COL1: Relate the different phases and types of a clinical trials,
and Post Marketing Surveillance (PMS); Make use of the
concepts in real life clinical trial experiments

Cog Understanding
Applying

CO2: Recall the components of clinical research, Study design, Cog
Randomization, Blinding; Outline the Recruitment of study
participants for clinical trials

Understanding
Remembering

CO3: Define and Summarize the aims and objectives of drug and Cog
cosmetics act, Rules for import, manufacture, sale, labeling and
packaging of drugs.

Remembering
Understanding

CO4: Recall and Outline the FDA guidelines for food and Cog
pharmaceutical industries, Regulatory authorities in India, Indian
regulatory approval process

Understanding
Remembering

CO5: Explain and compiles the types, categories, content of Understanding

INDs and the guidance documents for INDs (;c;? Responds to
Phenomena
I INTRODUCTION TO CLINICAL TRIALS 8

Introduction to Clinical trials — Phases of a Clinical Trial — Types of Clinical Trials: Experimental,
Non-experimental, Randomized and Superiority clinical trials — Post Marketing Surveillance (PMS):
Regulatory Guidelines governing PMS studies, Advantages of PMS studies.

1 COMPONENTS OF CLINICAL RESEARCH 8

Components of Clinical Research — Role of Individual: Clinician, Principal investigator, Biochemist,
Statistician — Study Design: Randomization, Blinding, and Recruitment of study participants — Role of
Bioinformatics — Role of pharmacovigilance.

111 | THE DRUGS AND ACT 10

Introduction to Drugs and Cosmetics Act — Aims and Objectives, Definitions, Administrative bodies —
Schedules to Drug Rules: Import of drugs, Manufacture of drugs, Sale of drugs, Labeling and
Packaging of drugs — Penalties for offence regarding sale of drugs.

IV | FOOD AND DRUG ADMINISTRATION (FDA) 10

Introduction to Food and Drug Administration — Laws enforced by the FDA and related statutes —
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Related provisions of Code of Federal Regulations — FDA certification — FDA guidelines for industry —
Regulatory authorities in India: Indian FDA, DCGI, GEAC, AERB, DGFT, DTAB and DBT
Guidelines and other important provisions — Indian regulatory approval process — Regulatory timelines:

Approval timeline, Approval letter.

V INVESTIGATIONAL NEW DRUG (IND) REQUIREMENTS

9

Introduction to IND application — Types of INDs — Categories of INDs — Content of INDs — Resources
for IND Applications — Guidance Documents for INDs — FDA's Drug Review Process — Stages of Drug
Development — Drug Safety Oversight Board (DSOB).

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. Machin D. Clinical Trials. Wiley Publications.
2. Vishal Bansal, D. Clinical Research. Paras Medicals.

REFERENCES:

1.Hackshaw, A. A concise guide to clinical trials. John Wiley & Sons, 2011.

2.Pocock, S. J. Clinical trials: a practical approach. John Wiley & Sons, 2013.
3.Dumitriu, H. I. A Regulatory Affairs Quality Manual, 1997.
4.Meinert, Curtis L. Clinical Trials: Design, Conduct and Analysis. Oxford University Press, 2012.

E-REFERENCES:

1. https://www.nih.gov/health-information/nih-clinical-research-trials-you/basics#2
2. https://clinicaltrials.gov/ct2/info/understand#Whatls

3. https://policylibrary.gatech.edu/research-support/investigational-new-drug-ind-application
4

https://www.fda.gov/Drugs/DevelopmentApprovalProcess/default.ntm

Cos Vs Pos
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11

CO1 2 1 2 1

CO2 3 2 1 2 1

CO3 1 2 1

CO4 1 2 1

CO5 3 2 1 2 2 1

0 0 6 6 5 10 0 4 3 0 0
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Subject Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS8 | PO9 | PO10 | PO11
Original | o | 6 |6 | 5 |10] 0| 4] 3 0 0
value
Scaled to
0,1,2,3 0 0 2 2 1 2 0 1 1 0 0
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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PREREQUISITE: Basic Environmental Science

COURSE OUTCOMES:
Course Outcomes | Domain | Level
After the completion of the course, students will be able to
CO1: Able to Summarise and Apply natural resources and Cog Understanding
renewable energy and non-renewable energy sources. Cog Cog
CO2: Able to Apply and ecosystems and analyse the energy Cog Applyimg
flows and energy auditing. _
App Analyzing
CO3: Able to interpret genetic species and ecodiversity Cog Analyzing
CO4: Able to identify pollutants in day to life and to solve Cog Identify
pollution problems.
CO5: Answer for solving the environmental and social issues Psy Guided
(Guided Response, Responded Phenomena). Cog Response,
Understands,
Aff Responded to
Phenomena
I MULTIDISCIPLINARY NATURE OF ENVIRONMENTAL 9
STUDIES AND NATURAL RESOURCES

Definition, scope and importance, Need for public awareness, Forest resources: Use and over-
exploitation, deforestation, case studies. Timber extraction, mining, dams and their effects on
forests and tribal people. Water resources: Use and over-utilization of surface and ground water,
floods, drought, conflicts over water, dams-benefits and problems. Mineral resources: Use and
exploitation, environmental effects of extracting and using mineral resources, case studies. Food
resources: World food problems, changes caused by agriculture and overgrazing, effects of modern
agriculture, fertilizer-pesticide problems, water logging, salinity, Case studies. Energy resources:
Growing energy needs, renewable and non-renewable energy sources, use of alternate energy
sources. Case studies. Land resources: Land as a resource, land degradation, man induced
landslides, soil erosion and desertification. Role of an individual in conservation of natural
resources. Equitable use of resources for sustainable lifestyles.

I ECOSYSTEMS 9

Concept of an ecosystem, Structure and function of an ecosystem. Producers, consumers and
decomposers. Energy flow in the ecosystem. Ecological succession. Food chains, food webs and
ecological pyramids. Introduction, types, characteristic features, structure and function of the
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following ecosystem: Forest ecosystem, Grassland ecosystem, Desert ecosystem, Agquatic
ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).

i BIODIVERSITY AND ITS CONSERVATION 9

Biogeographical classification of India. Value of biodiversity: consumptive use, productive use,
social, ethical, aesthetic and option values. Biodiversity at global, National and local levels. India
as a mega-diversity nation. Hot-spots of biodiversity. Threats to biodiversity: habitat loss, poaching
of wildlife, man-wildlife conflicts. Endangered and endemic species of India. Conservation of
biodiversity: in-situ and ex-situ conservation of biodiversity.

v ENVIRONMENTAL POLLUTION 9

Air pollution (b) Water pollution (c) Soil pollution (d) Marine pollution (e) Noise pollution (f)
Thermal pollution (g) Nuclear hazards Solid waste management: Causes, effects and control
measures of urban and industrial wastes. Role of an individual in prevention of pollution. Pollution
case studies. Disaster management: Foods, earthquake, cyclone and landslides.

\Y SOCIAL ISSUES AND THE ENVIRONMENT 9

From unsustainable to sustainable development. Urban problems related to energy. Water
conservation, rain water harvesting, watershed management. Resettlement and rehabilitation of
people; its problems and concerns. Case studies. Environmental ethics: Issues and possible
solutions. Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and
holocaust. Case studies. Wasteland reclamation. Consumerism and waste products. Environment
Protection Act. Air (Prevention and Control of Pollution) Act. Water (Prevention and Control of
Pollution) Act. Wildlife Protection Act. Forest Conservation Act. Issues involved in enforcement
of environmental legislation. Public awareness. Human Population- Population growth, variation
among nations. Population explosion — Family Welfare Programme and Environment -
Environment and human health, Human Rights, HIV/AIDS, Women and Child Welfare, Role of
Information Technology in Environment and human health. Case Studies and Field visit to local
environmental assists.

LECTURE TUTORIAL PRACTICAL TOTAL
30 15 0 45
TEXT BOOKS:

1. Introduction to Environmental Engineering and Science (3rd Edition) 3rd Edition, Gilbert
M. Masters, Wendell P. Ela, June 18, 2007. ISBN-13: 978-0131481930.

2. Principles of Environmental Science : Inquiry and Applications 4th Edition, Publisher:
Mcgraw Hill Education, William P Cunningham, Mary Ann Cunningham, 2006, ISBN:
9780070647725, 0070647720.

REFERENCES:

1. Cradle to Cradle: Remaking the Way We Make Things by William McDonough, Michael
Braungart, Paperback: 208 pages, Publisher: North Point Press, 2008.

2. Environmental Science: Toward A Sustainable Future (8th Edition) by Richard T. Wright,
Bernard J. Nebel, Hardcover: 681 pages, Publisher: Prentice Hall. 2002,

3. Case Studies in Environmental Science by Robert M. Schoch, Textbook Binding: 203
pages, Publisher: Jones & Bartlett Publishers, 1996.

4. Living in the Environment : Principles, Connections, and Solutions (with CD-ROM and
InfoTrac) by Jr., G. Tyler Miller, Hardcover: 864 pages, Publisher: Brooks Cole, 2008.
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5. Environmental Science: Earth as a Living Planet by Daniel B. Botkin, Edward A. Keller,
Hardcover: 752 pages, Publisher: Wiley, 2014.
Odum, E.P. Fundamentals of Ecology. W.B. Saunders Co. USA, 574p, 1971.
7. Jadhav, H & Bhosale, V.M. 1995. Environmental Protection and Laws.
Himalaya Pub. House, Delhi 284 p.
8. Mckinney, M.L. & School, R.M. 1996. Environmental Science systems &
Solutions, Web enhanced edition. 639p

o

E REFERENCES:

1. http://nptel.ac.in/course.php?disciplineld=120
2. http://www.nptelvideos.in/2012/12/fundamentals-of-environmental-pollution.html
3. http://nptel.ac.in/courses/122102006/
4. http://nptel.ac.in/courses/120108004/
5. https://ocw.mit.edu/courses/environment-courses/
Cos Vs POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
CO1 2 3 1 1 2 2 3 1 1 1 1
CO?2 2 3 1 1 2 3 3 1 1 1 1
CO3 2 3 1 1 2 3 3 1 1 1 1
CO4 2 1 1 1 2 3 3 1 1 1 1
CO5 1 1 1 1 2 3 3 1 1 1
9 |11 5 5 10 14 15 5 5 ) 5
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original | 9 |11 5 5 10 14 15 5 5 5 5
value
Scaled 2 3 1 1 2 3 3 1 1 1 1
to
0,1,2,3
scale
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L[ T C

XBT 702 BIOINFORMATICS AND COMPUTATIONAL | -1 O [ 1] 4
BIOLOGY

C|PIA OLOG L[ T[P[H

15105 3l o025

PREREQUISITE: Computer programming, biochemistry

COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Explain the importance and basic concepts in Cog Understanding
bioinformatics and differentiate various databases. Psy Perception
CO2: Understands the significance of sequence analysis Cog Applying
and performs sequence alignment. Psy Guided
response
CO3: Explain and reproduce phylogenetic trees to study Cog Understand
phylogenetic relationships Psy Guided
response
CO4: Predict and construct the protein structure and Cog Create
molecular docking Psy mechanism
CO5: Understand and choose the steps involved in drug Cog .
. Receiving
discovery process. Aff
phenomena
I | INTRODUCTION TO BIOINFORMATICS 9+6

Important contributions - aims and tasks of Bioinformatics - applications of Bioinformatics -
challenges and opportunities — Biological databases- Classification of biological databases-
Primary and Secondary databases, Sequence and structure databases, Specialized databases-
retrieval system- Entrez- SRS.

Experiment No 1: Accession and retrieval of data from various biological databases.
Experiment No 2: Unix/Linux — basic operations and working with terminal

Experiment No 3: Perl programming - Simple programs using Operators, Control Structures,
Subroutines, Hash, Creating a static HTML file by a Perl Program

0" INTRODUCTION TO COMPUTATIONAL BIOLOGY AND 946
SEQUENCE ANALYSIS

Sequence alignment, pairwise alignment, Multiple sequence alignment its applications, Local
and Global alignment, Needleman and Wunsch algorithm, Smith Waterman algorithm,
Database similarity searching -FASTA and BLAST.

Experiment No 4: Heuristic methods (BLAST, FASTA) of searching for homologous
sequences
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Experiment No 5: Pair-wise (Needleman — Wunch Algorithm & Smith waterman
Algoritghm)and Multiple sequence alignment
Experiment No 6: Gene prediction methods (ORF Finder)

i PHYLOGENETICS 9+6

Introduction to Phylogenetics, Molecular Evolution and Molecular Phylogenetics, Phylogenetic
tree, Forms of Tree Representation, Rooted and un-rooted trees, Phylogenetic Tree
Construction Methods: Distance based methods- NJ, UPGMA, Character based methods —
Maximum Parsimony, Phylogenetic programs, Bootstrapping.

Experiment No 7: Phylogenetic tree building using Phylip

v PROTEIN STRUCTURE, MODELLING AND | 9+6
SIMULATIONS

Protein structure basics, Protein structural visualization and comparison, Secondary structure
prediction- Chau-Fasman, GOR, Neural networks, Protein tertiary structure prediction
Homology modeling, Threading and Fold recognition.

Experiment No 8: Protein Secondary structure prediction

Experiment No 9: Homology Modeling

Experiment No 10: Molecular Visualization and 3D structural studies using Rasmol -
Commands, Domain identification

Experiment No 11: Molecular Visualization and 3D structural studies using Chimera

\Y ROLE OF BIOINFORMATICS IN DRUG DISCOVERY 9+6

Drug designing- objectives- Rational drug design- Computer assisted drug design and drug
development- Molecular docking and its applications- QSAR, In Silico drug design- role of
structural bioinformatics in drug design and development- Pharmacogenomics- prospects and
uses.

Experiment No 12: Small molecule building, using I1SIS Draw and CHEM SKETCH —
Tutorial.

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 30 75
TEXT BOOKS:

1. David W. Mount Bioinformatics: Sequence and Genome Analysis, Cold Spring Harbor
Laboratory Press, Second Edition, 2004

2. Ghosh, Zhumur, and Bibekanand Mallick. Bioinformatics: Principles and Applications.
Oxford University Press, 2008.

REFERENCES
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1. Arthur M. Lesk, Introduction to Bioinformatics by Oxford University Press, 2008

2. T K Attwood, D J parry-Smith, Introduction to Bioinformatics, Pearson Education, 1st
Edition, 11th Reprint 2005

3. Stephen A. Krawetz, David D. Womble, Introduction To Bioinformatics A Theoretical
and Practical Approach, Humana Press, 2003

E- REFERENCES:

1. http://nptel.ac.in/courses/102103044/40
2. vlab.amrita.edu/?sub=3&brch=273

Cos Vs POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11
CO1 1 2 2
CO 2 2 2 1 3
CO3 2 1 1 2
co4 | 1 | 3 3 1 3
cos | 1 | 2 3 3 2
2 | 9 | 10 | 3 | 13 2
Subject Vs POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11
Original |- 1 g | 10| 3 | 13| 0| 0l ol 4 0 0
value
Scaled
to 1 21 2111300l o] 1 0 0
0123
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L T | P C

XBT 703 3 1 1 5
DOWNSTREAM PROCESSING

C|P|A L T | P H

1111 3 2 2 7

PREREQUISITE: Microbiology, Basic industrial biotechnology, Bioprocess Engineering

COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Recall and describe the basics of bioseparation Cog Remembering
process. Aff Receiving Phenomena
CO2: Outline, differentiate and relates the different Cog Understanding
methods of downstream processing. Aff Valuing
Psy Perception
COa3: Identify, locate and select a specific method for a Cog Understanding
production process. Aff Receiving Phenomena
Psy Perception
CO4: Recognize, perform and detect various separation Cog Understanding
technique for a bioproduct development Aff Responding
Psy phenom_ena
Perception
CO5: Identify, choose and follow the different methods Cog Understanding
for the purification of a particular product. Aff Receiving
Psy thenomena
Guided response
I INTRODUCTION TO DOWNSTREAM PROCESSING 9+3+3
PROCESSES

Scope and overview-Economics, strategies for initiation of project, Process Design Criteria cost
reduction strategies, upstream and downstream processing in biotechnology, various
biotechnology products and their biological properties, fundamentals of bioseparation. Separation
process design criteria-Characteristics of biological mixtures, Morphological features of the cell,
Concentration of product of interest and impurities, physical and rheological characteristics

Il | DOWNSTREAM PROCESSING METHODS 9+3+3

Cell disruption Techniques, types of cells, location of products inside the cells and products , cell
distruption Methods, Mechanical and Non mechanical methods- Filtration, types of filtration
equipments, filter media and filter aids, basic theory of filtration, principle of rotary drum filter-
centrifugation-principle of sedimentation , types of centrifuges, flocculation and sedimentation.
Experiment No 1: Cell disruption studies by sonication

Experiment No 2: Sedimentation

Experiment No 3: Filtration
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Il | PRODUCT IDENTIFICATION TECHNIQUES 9+3+3

Characterization of product- Electrophoresis, Principle and methods-Analysis of product purity-
Chromatography,Enzyme Linked Immuno Sorbent Assay (ELISA),lon exchange chromatography,
Reverse phase chromatography, Affinity Ligand Technology HPLC Radial Flow
Chromatography.

Experiment No 4: Chromatography

IV | PRODUCT SEPARATION TECHNIQUES 9+3+3

Distillation- Principle and types, Extractive distillation, Steam Distillation, Vaccum Distillation-
Extraction-Solvent extraction principles, Extraction methods, modes of aqueous two-phase
extraction, Super critical fluid extraction -Adsorption, principle, Isotherms, different types of
adsorption- Evaporation, principle, factors influencing rate of evaporation, types of evaporators.

Experiment No 5: Extraction Studies.
Experiment No 6: High-resolution purification preparative liquid chromatographic techniques

V' | PRODUCT PURIFICATION AND RESOLUTION 9+3+3

Precipitation methods (with salt, organic solvents, and polymers, extractive separations, aqueous
two-phase extraction)- Membrane based separation process, Types of membranes, Membrane
process, theory and types of membrane-Application of ultrafiltration- Application of
microfiltration - Crystallization, theory of crystallization- Freeze drying- Principle, process and
application of freeze drying integrated bio-processing- product polishing stages

Experiment No 7: Ammonium Sulphate precipitation
Experiment No 8: Crystallization

Experiment No 9: Drying

Experiment No 10: Lyophillization

LECTURE TUTORIAL PRACTICAL TOTAL
45 15 15 75
TEXT BOOKS:

1. Nooralabettu Krishna Prasad,Downstream Process Technology, A New Horizon in
Biotechnology,PHI Pvt Ltd,2" Edition, 2012.
2. Pauline M. Doran, “Bioprocess Engineering Principles, 2nd Edition, Academic Press. 2012

REFERENCES:

1. Hatti-Kaul, Rajni, and Bo Mattiasson. "Downstream processing in biotechnology." Basic
biotechnology. Cambridge University Press, Cambridge ,2001.

2. Belter, Paul A., Edward Lansing Cussler, and W. Hu. "Bioseparations: downstream
processing for biotechnology™ 1987.

3. Asenjo J.M. Separation processes in Biotechnology, 1993
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E-REFERENCES:

1. http://vlab.amrita.edu/?sub=2&brch=191&sim=341&cnt=1
2. http://vlab.amrita.edu/?sub=2&brch=191&sim=1547&cnt=1
3. http://vlab.amrita.edu/?sub=2&brch=190&sim=606&cnt=1

Cos Vs POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
CO1 3 2 1 1 1 1
CO?2 2 3 2 1 1 1
CO3 2 3 1 2 1
CO4 2 1 3 2 3 1
CO5 2 2 3 1 2 1 1 2
11 9 11 7 4 5 5 2
Subject Vs POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original | )1 g | 13 | 7 0 4 5 0 5 0 2
value
Scaled
to 3 | 2 3 | 2 0 1 1 0 1 0 1
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L|T|P]| C

XBT 704 A 31010 3
CANCER BIOLOGY

C|P|A L|T|P| H

25| 0 |05 3/]010] 3

PREREQUISITE: Cell biology molecular biology

COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Outline the regulation and modulation of cell cycle in cancer Cog Understanding
by various signal switches
CO2: Explain and compare various types of carcinogenesis and its Cog Understanding
metabolism Analyzing
COa3: lllustrate the role of activation of kinases, identification of Cog Understanding
oncogenes, and conforms the role of telomere. Aff Analyzing
Responds to
Phenomena
CO4: Explain metastasis and its significant clinical markers for Cog Understanding
invasion and metastasis
CO5: Describe and compiles molecular tool for early diagnosis of Cog Understanding
cancer, different forms of cancer therapy. Aff Responds to
Phenomena
| CELL CYCLE AND CANCER 9

Cancer: Causes, characteristics and types — Cell cycle phases, cyclins and CDKs, check points ,
modulation of cell cycle in cancer - Effects on receptor, signal switches, signaling pathways —
Telomerase and its role in cancer — Apoptosis, Extrinsic and intrinsic pathways, apoptosome and
caspases - mutations that leads to cancer.

I CARCINOGENESIS 9

Theory of carcinogenesis — Types: Physical, chemical and radiation carcinogenesis, Direct acting
and indirect acting carcinogens, Metabolism of carcinogens, CYP450 reductase mechanism;
Mechanism of radiation carcinogenesis, ionizing and non ionizing radiation, Retroviruses - RSV
life cycle and its role in cancer, Identification of carcinogens, Long and short term bioassays.

11 MOLECULAR AND CELL BIOLOGY OF CANCER 9

Signal targets and cancer, activation of kinases — Oncogenes - types, c-Myc, Ras, Bcl-2 family -
identification and detection of oncogenes, oncogenes and proto oncogene activity - Growth factors
related to transformation - epidermal growth factor (EGF), platelet derived growth factor (PDGF),
transforming growth factor (TGF), src and myc; RAS cycle — Tumor suppressor genes.

v INVASION AND METASTASIS 9

Clinical significances and three step theory of Invasion, Metastasis — Introduction and cascade,
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Epithelial- mesenchymal
metalloproteinases in cell invasion, Ras like GTPases .

transition,

stromal

signals,

heterogeneity of metastatic phenotype, Significance of proteases in basement membrane disruption,
Role of cadherin and integrin,

\

DIAGNOSIS AND THERAPY

9

Diagnosis: Detection using biochemical assays, tumor markers - Molecular tools for early
diagnosis of cancer, Disease staging - FISH, Karyotyping, DNA microarrays, SNPs, CGH and
imaging techniques.
Treatment: Chemotherapy — Classification of drugs — Topoisomerase inhibitors — Radiotherapy —
Gene therapy — Immuno therapy — Antigen specific and Adaptive therapy — Stem cell therapy - Use
of signal targets towards therapy of cancer - Gene therapy

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1.  Weinberg, R.A., The Biology of Cancer, Garland Science Taylor and Francis Group,
New York, 1st Edition, 2007.
2. Kleinsmith. L.J., Principles of Cancer Biology, Pearson Education Inc., San
Francisco, CA, 1st Edition, 2006.

REFERENCES:

USA, 2004.

1. DeVita Jr, V.T., Lawrence, T.S., Rosenberg, S.A., DePinho, R.A. and Weinberg, R.A., DeVita,
Hellman, and Rosenberg's Cancer: Principles and Practice of Oncology, Lippincott Williams &
Wilkins Philadelphia, PA, 9th Edition, 2011.
2. lan F.Tannock, Richard P. Hill, Robert G. Bristow and Lea Harrington., The Basic Sciences of
Oncology, 4th Edition, The McGraw-Hill Companies, Inc. New Jersey,2005.

3. Pelengaris A.,and M. Khan (Eds)., The Molecular Biology of Cancer, Wiley - Blackwell
Publishing, USA. 2006.

4. Gareth Thomas.,Medicinal Chemistry — An Introduction, 1st Edition, John Wiley and Sons,

5. Benjamin Lewin., Genes VIII, International Edition, Pearson Prentice Hall, New Delhi. 2004.

E REFERENCES:

1. www.nhri.org.tw/NHRI_ADM/userfiles/file/1010510.pdf

COs Vs POs
POl1 |[PO2|PO3|PO4 PO PO6 |PO7| PO8 |PO9 PO PO
5 10 11
CO1 3 2 2 1 2 1 2 2 2
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CO2 2 2 2 2 3 3 2 1
CO3 3 3 2 2 2 1 1 2
CO4 2 3 2
CO5 3 3 2 3 2 2 2 1 2 2 1
13 10 8 11 11 6 4 2 5 5 5
Subject Vs POs
PO1 |PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11
Original | 13 |10 8 11 11 6 4 2 5 5 5
value
3 2 2 3 3 2 1 1 1 1 1
Scaled
to
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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METABOLIC ENGINEERING

C|P|A L, T P| H

25| 0 |05 3/]010] 3

PREREQUISITE: Enzyme engineering, Biochemistry

COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: State and understands the role of transport processes in Cog Remembering
metabolic pathways and material balance Understanding
CO2: Analyze the regulation of enzymes involved in metabolic Cog Analyzing
pathways
COa3: Build algorithms for biosynthesis pathways Cog Applying
CO4: Explain metabolic flux analysis and its role in manipulation Cog Understanding
of metabolite production.
CO5: Explain and compiles various strategies to manipulate the Cog Responds to
production of industrially important Metabolites Aff Phenomena
| INTRODUCTION 9

Importance of metabolic engineering — Overview of cellular metabolism — various types of
reactions — Stoichiometry of cellular reactions — Dynamic mass balance — yield coefficient and
linear rate equation: metabolic model of Penicillium chrysogenum — Black box model — elemental
and heat balance using black box model.

I REGULATION OF METABOLIC PATHWAYS 9

Regulation of enzyme activity: Overview of enzyme kinetics and inhibition — Feed back inhibition
and Activation: Feed back control architecture in aspartate pathway — Allosteric enzyme regulation
- Regulation of enzyme concentration: Control of transcription and translation — Genetic regulatory
network: cholesterol synthesis and elimination - Regulation of at the whole cell level - Regulation
of metabolic networks — Regulation of eukaryotes versus prokaryotes.

1 SYNTHESIS OF METABOLIC PATHWAYS 9

Metabolic pathway synthesis algorithm - Overview of the algorithm - Pathway for synthesis of
alanine and serine - Case study: Lysine biosynthesis

v METABOLIC FLUX ANALYSIS AND ITS APPLICATION 9
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Metabolic flux analysis - Overdetermined systems - Underdetermined systems; Linear
Programming - Sensitivity analysis — Introduction to experimental determination of metabolic
fluxes by isotope labeling: Distribution of TCA cycle Metabolite isotopomers from labeled
pyruvate - Applications of metabolic flux analysis; Metabolic fluxes in mammalian cell culture —
Determination, validation and application.

\ APPLICATIONS OF METABOLIC ENGINEERING 9

Enhancement of Product yield and Productivity: Amino acids — Metabolic engineering of pentose
metabolism for ethanol production — Extension of product spectrum by metabolic engineering :
Antibiotics , vitamins, biopolymers — Improvement of cellular properties: Alteration of substrate
uptake and maintenance of genetic stability — Xenobiotic degradation

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. Gregory N. Stephanopoulos, Aristos A. Aristidou., Metabolic engineering: Principles
and Methodologies, Jens Nielsen Academic Press, 1st Edition, 1998.

2. Christina D. Smolke., The Metabolic Pathway Engineering Handbook: Fundamentals,
CRC Press, New York, London, 1st Edition, 2010.

REFERENCES:

1. Wang.D.1.C Cooney C.L., Demain A.L., Dunnil.P. Humphrey A.E. Lilly M.D.,
Fermentation and Enzyme Technology, John Wiley and sons, 1980.

2. Stanbury P.F and Whitaker A., Principles of Fermentation Technology, Pergamon
Press, 1984.

3. Cortassa S., Aon M.A., Iglesias A.A and Lioyd DAn Introduction to Metabolic and
Cellular Engineering, World Scientific Publishing Co., Singapore, 1st Edition, 2002.

E REFERENCES:

1. https://gcep.stanford.edu/pdfs/energy_workshops_04_04/biomass_shanmugam.pdf
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Cos Vs POs

POl1 | PO2 | PO3 | PO4 | PO PO6 |PO7| PO8 | PO9 POlO POll
CO1 3 2 2 1 2 1 2 2 2
CO2 2 2 2 2 3 3 2 1
CO3 3 3 2 2 2 1 1 2
CO4 2 3 2
CO5 3 3 2 3 2 2 2 1 2 2 1
13 |10 8 11 11 6 4 2 5 5 5
Subject Vs POs
PO1 |PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11
Original | 13 |10 8 11 11 6 4 2 5 5 5
value
Scaled 3 2 2 3 3 2 1 1 1 1 1
to
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L T |P|C
XBT 704 C 3| O 0] 3
STEM CELL BIOLOGY
C|P|A L T |P| H
3|00 3 0 [0 3
PREREQUISITE: - Cell biology, Immunology
COURSE OUTCOMES:
Course Outcomes Domain Level
On the successful completion of the course, students will be able to
CO1: Able to recall and interpret the biology of stem cells. Cog Remembering
Understanding
CO2: Explain and develop the embryonic stem cell culturing. Cog Understanding
Applying
COa3: Discuss and analyze the differentiation of stem cells Cog Understanding
Analyzing
CO4: Explain and evaluate the various techniques involved in Cog Understanding
stem cell assay. Evaluating
CO5: Discuss and apply the various applications of stem cells. Cog Understanding
| | BASICS OF STEM CELL 9

Unique properties of stem cells — embryonic stem cells , history and development, characteristics,-
Adult stem cells ,Properies, types, clinical applications umbilical cord stem cells— Similarities and
differences between embryonic and adult stem cells - Properties of stem cells — pluripotency —
totipotency.

1 ‘ EMBRYONIC STEMCELLS 8

In vitro fertilization —culturing of embryos-isolation of human embryonic stem cells — blastocyst —
inner cell mass — growing ES cells in lab — laboratory tests to identify ES cells — stimulation ES
cells for differentiation — properties of ES cells.

Il | ADULT STEM CELLS | 7

Somatic stem cells — test for identification of adult stem cells — adult stem cell differentiation —
trans differentiation — plasticity — different types of adult stem cells.

v \ STEM CELL IN DRUG DISCOVERY AND ASSAY \ 9

Target identification — Manipulating differentiation pathways — stem cell therapy Vs cell
protection —Hematopoietic colony forming cell assay- stem cell in cellular assays for screening —
stem cell based drug discovery, drug screening and toxicology.

V | APPLICATIONS OF STEM CELLS 12

Stem cell therapy for Mental disabilities, Diabetes Mellitus — Therapeutic applications —
Parkinsondisease - Neurological disorder — limb amputation — heart disease - spinal cord injuries —
diabetes —burns - HLA typing- Alzheimer’s disease —tissue engineering application — production
of complete organ - kidney — eyes - heart — brain.

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

- 154 -




TEXT BOOKS

1. Kursad and Turksen, Embryonic Stem Cells; Humana Press; 2002.
2. Dr. Logeswari Selvaraj, Stem Cells MJP Publishers,2015.

REFERENCES

1. Mohan C. Vemuri, Stem Cell Assays, Springer International Edition; 2010.

2. Stem cell and future of regenerative medicine. By committee on the Biological and
Biomedical applications of Stem cell Research. 2002.National Academic press.

E REFERENCES

1. http://nptel.ac.in/courses/102103012/41

COs Vs POs
PO1 PO2 PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
CO1 3 2 1
CO?2 2 2 1 3 2 1
CO3 2 1 1 2 1 2 1
CO4 2 2 1 3 1 3 1
CO5 2 2 1 3 2 3 1
11 7 3 9 0 9 11 0 0 0 4
Subject Vs POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original |\ ) 1 2 | 3 | 9 | 0| o | 12| 0| o 0 4
value
Scaled to
0,1,2,3 3 2 1 2 0 2 3 0 0 0 1
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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XBT 705 A MOLECULAR PATHOGENESIS OF INFECTIOUS 31010 3

DISEASES

C Pl A L|T|P H
251 0 |05 3100 3
PREREQUISITE: Microbiology
COURSE OUTCOMES:

Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1.: Describes the overview of pathogenicity and knows Cog Remember,
relationship between host-parasite. Understand
CO2: Compare various disease’s epidemiology and relate its Cog Understanding
mode of transmission Aff Organization
CO3: Explain the mechanism of invading microorganism Cog Remember,
describes the properties after evading host Understand
CO4: Analyze various diseases caused by different organism their Cog i

.. Analyzing
symptoms and pathogenicity.
CO5: Applylng the modern approaches to control the effect of Cog Applying
pathogenicity.

| PATHOGENICITY OF MICROORGANISM 9

Host- parasite Relationship — Pathogenesis of viral diseases — Overview of Bacterial Pathogenesis
— Toxigenecity- techniques and application, Detection and removal of endotoxin — Host defense
against Microbial Invasion- Microbial mechanisms for Escaping Host Defenses.

1 THE EPIDEMIOLOGY OF INFECTIOUS DISEASES 9

Recognition of an infectious disease in a population- Historical Highlights, Typhoid Mary-
Recognition of an epidemic- Infectious Disease Cycle- Virulence and the mode of transmission-
Emerging and Reemerging Infectious Diseases and pathogens- Control of Epidemics- Nosocmical
Infection

i MICROBIAL MECHANISM OF PATHOGENICITY 9

Microorganism affecting the hosts- Portals of Entry- Number of Invading Microbes- Bacterial
Pathogens Damaging Host Cells Using the Host 's Nutrients: Siderophores- Direct Damage- The
Production of Toxins - Plasmids, Lysogeny, and Pathogenicity- Pathogenic Properties of Viruses-
Viral Mechanisms for Evading Host - Defenses - Cytopathic Effects of Viruses. Pathogenic
Properties of Fungi, Protozoa, Helminths, and Algae- Portals of Exit.

v MICROORGANISMS AND HUMAN DISEASE 9

Microbial diseases of the skin- Wart, Cutaneous Mycoses, Scabies - Microbial diseases of the
eyes- Ophthalmia neonatorum, Herpetic keratitis, Acanthamoeba keratitis - Microbial diseases of
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the Nervous System- Haemophillus influenzae meningitis, Leprosy, Rabies - Microbial diseases of
the Digestive system- Typhoid, Helicobacter peptic Ulcer, Hepatitis- Microbial diseases of the
Respiratory system- Epiglottitis, Common Cold, Histoplasmosis

\Y MODERN APPROACHES TO CONTROL PATHOGENS 9

Classical approaches based on serotyping. Modern Diagnosis based on highly conserved virulence
factors, immune and DNA- based Techniques. New Therapeutic strategies based on recent findings
on molecular pathogenesis of a variety of pathogens, Vaccines- DNA, Subunit and cocktail
vaccines.

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. Willey, Joanne M, Linda Sherwood, Christopher J. Woolverton, and Lansing M. Prescott.
Microbiology. New York: McGraw-Hill Higher Education, 2008.
2. Tortora, G. J., Funke, B. R., & Case, C. L. (2004). Microbiology: An introduction. 10" edition.

REFERENCES:

1. Coleman, William B., and Gregory J. Tsongalis, eds. Molecular pathology: the molecular basis
of human disease, 20009.

2. Leonard, Debra GB, et al., eds. Molecular pathology in clinical practice. Vol. 223. Springer
Science+ Business Media, LLC, 2007.

3. Coleman, William B., and Gregory J. Tsongalis, eds. Essential concepts in molecular
pathology. Academic Press, 2010.

E REFERENCE:

1. https://ocw.mit.edu/courses/health-sciences-and-technology/hst-035-principle-and-practice-of-
human-pathology-spring-2003/lecture-notes/

COs Vs POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11

CO1 2 - 3 1 2 3 2 - 1 1 1
CO?2 2 1 2 1 3 3 2 2 1 3 2
CO3 2 2 3 2 2 2 2 - 2 2 1
CO4 2 2 2 2 2 3 2 2 1 1 -
CO5 2 1 3 3 3 3 2 2 2 2 2

10 6 13 9 12 14 10 6 7 9 6
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Subject Vs POs

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original |0\ 6 | 13 ] 0 | 12| 14| 10| 6 | 7 9 6
value
Scaled
t00,123| 3 2 3 2 3 3 2 2 2 2 2
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L/ T|P| C

XBT 705 B 3100 3
INDUSTRIAL WASTE WATER MANAGEMENT

C|P|A L{T|P| H

25| 0 |05 31010} 3

PREREQUISITE: Basic chemistry, Bioprocess engineering

COURSE OUTCOMES:
Course Outcomes | Domain | Level

After the completion of the course, students will be able to
CO1: Summarize the characteristics of waste water and its Cog .

o Understanding
determination.
CO2: Outline the steps involved in waste water treatment Cog Analyzing
COa3: Explain environmental impacts of waste water and Cog Understanding
pollution prevention.
CO4: Differentiate and Explain various methods for Cog Analyzing
waste water minimization Understanding
CO5: Outline and follow the waste water source reduction Aff Receiving
methods for various industries. Cog phenomena

Analyzing
| WASTE WATER CHARACTERISTICS 9

Domestic and industrial wastewater, types, sources and effects of water pollutants, Waste
water characteristics—-DO, BOD, COD, TOC, total suspended solids, colour and odour,
bacteriological quality, oxygen deficit, determination of BOD constants, heavy metals, Water
quality standards: APHA, ICMR, WHO, MPCB and CPCB.

I WASTE WATER TREATMENT PLANT 9

Classification of treatment processes- preliminary treatment, primary treatment, secondary or
biological treatment, Aerobic and Anaerobic treatment processes- Activated sludge, Aerated
lagoons, sequencing batch reactors, Aerobic digestion- Aerobic attached growth treatment
process- trickling filter, towers, rotating discs, rotating drums, oxidation ditch. Pond treatment
process. Tertiary treatment.

i INDUSTRIAL POLLUTION PREVENTION 9

Sources and types of industrial wastewater — Environmental impacts — Regulatory
requirements — generation rates — characterization — Toxicity and Bioassay tests. Prevention vs
Control of Industrial Pollution— Source reduction techniques — Waste Audit- Evaluation of
pollution prevention options.

v WASTE WATER REUSE AND RESIDUAL MANAGEMENT 9

Individual and Common Effluent Treatment Plants - Joint treatment of industrial wastewater -
Zero effluent discharge systems , Quality requirements for Wastewater reuse - Industrial
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reuse. Disposal on water and land - Residuals of industrial wastewater treatment -
Quantification and characteristics of Sludge - Thickening, digestion, conditioning, dewatering
and disposal of sludge - Management of RO rejects.

\ INDUSTRIAL WASTE WATER TREATMENT 9

Industrial manufacturing process description, wastewater characteristics, source reduction
options and waste treatment flow sheet for Textiles — Tanneries — Pulp and paper — metal
finishing — Oil Refining—Pharmaceuticals—Sugar and Distilleries.

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT BOOKS:

1. U.Sathyanarayana, Biotechnology, Uppala author-publisher interlinks, 2010.
2. Davis, Mackenzie Leo, and Susan J. Masten. Principles of environmental
engineering and science. New York: McGraw-Hill, 2004.

REFERENCES:

1. Eckenfelder, W.W., (1999). Industrial Water Pollution Control, (3rd Ed) McGraw-Hill.

2. Arceivala, S.J., (1998). Wastewater Treatment for Pollution Control (2nd Ed), McGraw-
Hill, 1998.

3. Frank Woodard, (2001). Industrial waste treatment Handbook, (1st Ed) Butterworth
Heinemann New Delhi.

E REFERENCES:

1. nptel.ac.in/courses/105105048/

COs Vs Pos
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 PO10 PO11

CO1 1 3 2 3 3 1 1 2
CO2 2 1 2 2 1 2 2 1
CO3 2 2 3
CO4 2 2 2 1 2 2 2 1 1
CO5 2 2 2 2 3

7 5 8 6 5 11 13 2 1 2 4

-160 -



Subject Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original |21 5 | g | g | 5 |11 |13 2 | 1 2 4
value
Scaled to
0,1,2,3 2 1 2 2 1 3 3 1 1 1 1
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L | T P C

XBT 705C 3 0 0 3
BIORESOURCE TECHNOLOGY
C|P|A L T P H
3010 3 0 0 3
PREREQUISITE: -XBT 207 Fundamentals of Biotechnology
COURSE OUTCOMES:
Course Outcomes Domain Level
On the successful completion of the course, students will be able to
CO1: Choose and outline various renewable energy Cog Remembering
sources Understanding
CO2: Explain and construct the bioconversion techniques Cog Understanding
for enhanced fuel production Applying
CO3: Compare and contrast the biogas production from Cog Understanding
various bio-resources. Analyzing
CO4: Outline and distinguish between the processes Cog Understanding
involved in bioethanol and butanol production. Analyzing
CO5: Explain and choose a mechanism involved in Cog Understanding
biodiesel production Evaluating
| | RENEWABLE ENERGY SOURCE 9

Hydropower, geothermal power, solar power, wind power , Biofuel -Biomass - Feed stocks
agricultural crops, bioenergy crops, agricultural waste residues, wood residues, waste stream)

Il | FUEL TECHNOLOGY AND BIOCONVERSION 8

History - Definition of biofuel, applications of biofuel (transport, direct electricity generation,
home use and energy content of biofuel) - Bioconversion of lignocellulosics, cellulose
saccharification, pretreatment technologies (air separation process, mechanical size reduction,
autohydrolysis) - Pulping and bleaching , Enzymatic deinkin-, Microbial fuel production

111 | BIOGAS 7
Biogas plant, feed stock materials, biogas production, factors affecting methane formation -
Role of methanogens ,Biohydrogen production - Oxygen sensitivity problems in
hydrogenenases

IV | BIO ETHANOL AND BUTANOL 9
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Advantages of ethanol over fossil fuels, production of ethanol from cellulosic materials,
ethanol recovery - Biobutanol production, energy content and effects on fuel economy -
Octane rating, air fuel ratio, specific energy, viscosity, heat of vaporization -Butanol fuel
mixtures

V | BIODIESEL | 12

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

LECTURE TUTORIAL PR':CI:_TIC TOTAL
45 0 0 45

TEXT BOOKS

1. Alain A.V., Biomass to biofuels strategies for global Industries, John Wiley & sons Itd,
1stEdition, 2010.

2. Twidell., J & Weir., T., Renewable energy resources, Taylor & Francis 2nd Edition,
2006.

REFERENCES:

1. Luque, R., Camp, J., Hand book of biofuel production processes and technologies,
Woodhead publishing Itd., 1st Edition, 2011.

E REFERENCES

1. http://nptel.ac.in/bioresource/

COs Vs POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
COo1 2 1 1 3
CO2 1 3 2 1 3 1
COs3 1 2 1 3 1 2 1 1
CO4 1 2 1 2 1 3 1 1
CO5 1 2 2 1 1 3
6 10 6 6 0 5 14 0 2 0 3
Subject Vs Pos
PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original | o | 15 | ¢ 6 0| 5 | 14| o 2 | o0 3
value
Scaled to
12.3 scale 2 3 2 2 0 1 3 1 1 0 1

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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XUM 706 3/0(0}]O0
CYBER SECURITY
C|P|A L|{T|P|H
3/0]0 30|01 3
PREREQUISITE: - Nil
COURSE OUTCOMES:
Course Outcomes Domain Level

On the successful completion of the course, students will be able to

CO1: To learn the basic concepts of networks and cyber-attacks. Cog Remembering

CO2: To define the concepts of system vulnerability scanning and | Cog | Understanding

the scanning tools

CO3: To understand the network defence mechanisms and the tools | Cog | Understanding

used to detect and quarantine network attacks.

CO4: To learn the different tools for scanning.

Cog | Remembering

CO5: To identify the types of cybercrimes, cyber laws and cyber- | Cog | Understanding

crime investigations.

INTRODUCTION 9 hrs

History of Information Systems and its Importance, Basics, Changing Nature of
Information Systems, Need for Distributed Information Systems: Role of Internet and
Web Services. Information System Treats and attacks, Classification of Threats and
assessing Damages Security in mobile and Wireless Computing-Security Challenges
in Mobile Devices, authentication service Security, Security Implication for
Organizations, Laptops security Concepts in Internet and World Wide Web: Brief
review of Internet Protocols TCP/IP, IPV4, and IPV6. Functions of various
networking components-routers, bridges, switches, hub, gateway and Modulation
Techniques.

SYSTEMS VULNERABILITY SCANNING 9 hrs

Overview of vulnerability scanning, Open Port / Service ldentification, Banner /
Version check, Traffic Probe, Vulnerability Probe, Vulnerability Examples,
OpenVAS, Metasploit.  Networks WVulnerability Scanning -  Netcat, Socat,
understanding Port and Services tools - Datapipe, Fpipe, WinRelay, Network
Reconnaissance — Nmap, THC-Amap and System tools. Network Sniffers and
Injection tools — Tcpdump and Windump, Wireshark, Ettercap, Hping Kismet.

NETWORK DEFENCE TOOLS ohrs

Firewalls and Packet Filters: Firewall Basics, Packet Filter Vs Firewall, How a
Firewall Protects a Network, Packet Characteristic to Filter, Stateless VsStateful
Firewalls, Network Address Translation (NAT) and Port Forwarding, the basic of
Virtual Private Networks, Linux Firewall, Windows Firewall, Snort: Introduction
Detection System, Cryptool.

TOOLS FOR SCANNING ohrs

Scanning for web vulnerabilities tools: Metasploittool,Nikto, W3af, HTTP utilities -
Curl, OpenSSL and Stunnel, Application Inspection tools — Zed Attack Proxy,
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Sqglmap. DVWA, Webgoat, Password Cracking and Brute-Force Tools — John the
Ripper, LOhtcrack, Pwdump, THC-Hydra.

INTRODUCTION TO CYBER CRIME AND LAW ohrs

Cyber Crimes, Types of Cybercrime, Hacking, Attack vectors, Cyberspace and
Criminal Behavior, Clarification of Terms, Traditional Problems Associated with
Computer Crime, Introduction to Incident Response, Digital Forensics, Computer
Language, Network Language, Realms of the Cyber world, A Brief History of the
Internet, Recognizing and Defining Computer Crime, Contemporary Crimes,
Computers as Targets, Contaminants and Destruction of Data, Indian IT ACT
2000.Introduction to Cyber Crime Investigation:Password Cracking, Key loggers and
Spyware, Virus and Worms, Trojan and backdoors, Steganography, DOS and DDOS
attack, SQL injection, Buffer Overflow, Attack on wireless Networks

L- 45 hrs Total — 45 hrs

Text books

1. Nina Godbole, “Information Systems Security: Security Management, Metrics,

Frameworks and Best Practices, w/cd”, Wiley Publications, 2008, ISBN 10:
8126516925, ISBN 13 :9788126516926

2. Thomas J. Mowbray, “Cybersecurity: Managing Systems, Conducting Testing and
Investigating Intrusions”, Wiley Publications, 2013, Kindle Edition,ISBN 10:
812654919X, ISBN 13 :9788126549191

3. D.S. Yadav, “Foundations of Information Technology”, New Age International
publishers, 3 Edition, 2006, ISBN-10: 8122417620, ISBN-13: 978-8122417623

References

1. Mike Shema, “Anti-Hacker Tool Kit”, McGraw Hill Education, 4™ edition, 2014,

2. Nina Godbole, SunitBelapure, “Cyber Security Understanding Cyber Crimes,
Computer Forensics and Legal Perspectives”, Wileypublilcations, 2013, ISBN 10 :
8126521791, ISBN 13:9788126521791.

3. Corey Schou, Daniel Shoemaker, “Information Assurance for the Enterprise: A
Roadmap to Information Security (McGraw-Hill Information Assurance & Security)”,
Tata McGraw Hill, 2013, ISBN-10: 0072255242, ISBN-13: 978-0072255249.

4. VivekSood, “Cyber Laws Simplified”, McGraw Hill Education (INDIA) Private

Limited in 2001, ISBN-10: 0070435065, ISBN-13: 978-0070435063.Steven M.Furnell,
“Computer Insecurity”, Springer Publisher, 2005 Edition.

E-references

1.

https://www.cryptool.org/en/

2. https://www.metasploit.com/

©o ok~ w

http://sectools.org/tool/hydra/
http://www.hping.org/
http://www.winpcap.org/windump/install/
http://www.tcpdump.org/
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7. https://www.wireshark.org/
8. https://ettercap.github.io/ettercap/
9. https://www.concise-courses.com/hacking-tools/top-ten/
10. https://www.cirt.net/Nikto2
11. http://sqlmap.org/

Mapping of COs with POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 P?l
Cco1 3 3 3 2 1 1 1 1 1 0 0
CO2 2 1 1 1 1 1 1 1 1 0 0
Cos3 2 2 2 1 1 1 1 1 1 0 0
CO4 1 1 1 1 0 0 0 0 0 0 0
CO5 1 1 1 2 2 1 1 2 2 0 0
9 8 8 7 5 4 4 5 5 0 0

1 - Low, 2 — Medium, 3 — High
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https://www.cirt.net/Nikto2

L |T|P|C
XBT 707 0|02 2
PROJECT PHASE-I
C | P |A L |T|P|H
15105]05 0 |0|2] 4
PREREQUISITE: - Nil
COURSE OUTCOMES:
Course Outcomes Domain Level
On the successful completion of the course, students will be able to
Co1 ]dentlfy the engineering problem relevant to the domain Cog Analyze
interest.
CO2 | Interpret and infer literature survey for its worthiness. Cog Analyze
Apply
CO3 | Analyse and identify an appropriate technique for solve Cog Analyze
the problem. Apply
CO4 | Perform experimentation Phy Comp. Overt
/Simulation/Programming/Fabrication, Collect and Cog Resp.,
interpret data. Create, Apply
CO5 | Record and report the technical findings as a document. Cog Remember,
Understand
CO6 | Devote oneself as a responsible member and display as a Aff Value,
leader in a team to manage projects. Cog Organization,
Create
CO7 | Responding of project findings among the technocrats. Aff Responding
Mapping of COs with POs
CO1 CO2 CO3 CO4 CO5 CO6 o] Total
PO1 3 2 1 2 1 - 1 10
PO2 3 2 1 2 1 - 1 10
PO3 - - 1 3 1 - - 5
PO4 - 1 2 3 1 2 2 11
PO5 - - 2 3 1 - - 6
PO6 1 - 1 1 - 3 3 10
PO7 1 1 1 - 1 4
PO8 1 - 1 1 - 3 - 6
PO9 - - - - 2 3 1 6
PO10 - - - - 3 3 3 9
PO12 - 2 2 2 6
PO12 1 3 3 1 8

1 - Low, 2 — Medium, 3 — High
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XGS 708 00|00
CAREER DEVELOPMENT SKILLS

cC|P|A LIT|P|H

1.8 108 |04 00|11

PREREQUISITE: - Nil

COURSE OUTCOMES:

Course Outcomes | Domain |  Level

On the successful completion of the course, students will be able to

CO1 | Knowledge on a career related communication and learning the | Cog Response
different formats of CV
CO2 | Prepare how to face an interview and to learn how to prepare foran | Psy Set
interview
CO3 | Communicates with the group of people in discussion Aff Response
COURSE CONTENT
I CV WRITING 10 hrs

CV Writing; difference between resume and CV; characteristics of resume and CV; basic
elements of CV and resume, use of graphics in resume and CV; forms and functions of
Cover Letters.

TECHNICAL SKILLS 10 hrs

Interview skills; tips for various types of interviews. Types of questions asked; body
language, etiquette and dress code in interview, interview mistakes, telephonic interview ,
frequently asked questions. Planning for the interview.

WORKSHOP 10hrs

Mock interviews - workshop on CV writing — Group Discussion

L-20 hrs Workshop - 10 hrs  Total = 30 hrs

Text books

1.

2.

3.

4.

Paul McGee, How To Write a CV That Really Works: A Concise, Clear and Comprehensive
Guide to Writing an Effective CV, Hachette UK, 2014

Mary Ellen Guffey, Dana Loewy Essentials of Business Communication,Cengage Learning,
2012

Michael Spiropoulos, Interview Skills that win the job: Simple techniques for answering all
the tough questions, Allen &Unwin, 2005

William L. Fleisher,Effective Interviewing and Interrogation Techniques, Nathan J. Gordon,
Academic Press, 2010.

E-references

1. http://www.utsa.edu/careercenter/PDFs/Interviewing/Types%200f%20Interviews.pdf
2. http://www.amu.apus.edu/career-services/interviewing/types.htm

3. http://www.careerthinker.com/interviewing/types-of-interview/
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http://www.amu.apus.edu/career-services/interviewing/types.htm

Mapping of CO’s with PO’s

PO1 | PO2 | PO3 | PO4 | POS5 | POG6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1
Cco1 2
CO2 1
Co3 2
CO4 1 1 1
CO5 2
2 1 7

1 - Low, 2 — Medium, 3 — High
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L|T|P|C
XBT 709 0|0 |0] 2
INPLANT TRAINING - 111
C P A L T P | H
133|133 | 1.33 O 0|0] O
PREREQUISITE: - Nil
COURSE OUTCOMES:
Course Outcomes Domain |  Level
On the successful completion of the course, students will be able to
CO1 | Relate classroom theory with workplace practice Cog Understand
CO2 | Comply with factory discipline, management and business Aff Response
practices.
CO3 | Demonstrates teamwork and time management. Aff Value
CO4 | Describe and display hands-on experience on practical skills Phy Perception
obtained during the programme. Set
CO5 | Summarize the tasks and activities done by technical Cog Evaluate
documents and oral presentations.
Mapping of CO’s with PO’s
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1
Co1 2
CO2 1 3 1
CO3 3 1 3 1
Co4 1 2 1 3 3
CO5 3 3 1
2 1 2 4 3 1 3 3 4 4 5

1- Low, 2 — Medium, 3 -High
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L|T|P]| C

XBT 802 A 31010 3
ADVANCED MICROBIOLOGY

C|P|A L|T|P| H

31010 3/]010] 3

PREREQUISITE: Microbiology, cell biology

COURSE OUTCOMES:
Course Outcomes Domain Level

After the completion of the course, students will be able to

CO1: Explain about the various classes and diversity of Cog Understanding
microorganism.

CO2: Identify and the apply microorganisms in renewable energy Cog Analyzing
production.

CO3: Describe about the microbial interaction with the Cog Understanding
environment.

CO4: Explain the importance and disadvantages of aquatic Cog Understanding
microbes.

CO5: Summarize the various microorganisms in soil and their Cog Understanding
applications.

I DIVERSITY OF THE MICROBIAL WORLD 9

Microbial Evolution and diversity — Microbial taxonomy: various characteristics used for
taxonomy — classification of archaea — Types and applications of proteobacteria — Structure,
nutrition, metabolism and reproduction of fungi and viruses — Algae: distribution,
characterization and nutrition.

I MICROORGANISMS AS A SOURCE OF RENEWABLE 9
ENERGY

Scope and importance Renewable sources - Energy from waste materials: Production of
nonconventional fuels - methane (biogas) and hydrogen - Use of microorganisms in petroleum
augmentation and recovery - bio-diesel from microbial sources - Microbial fuel cells —
biodegradable plastics from microbes.

i MICROBES AND THE ENVIRONMENT 9

Microbial ecology — Interactions among microorganisms: plant — microbe, animal — microbe and
human-microbe interactions — Microenvironment: biofilms and microbial mats — microorganism
and ecosystem - Degradation of xenobiotic compounds — Bioremediation - Microbial leaching.

v AQUATIC MICROBES 9

Aquatic environment and microorganism: gases, nutrients and nutrient cycle — Microbial
community: marine microorganism — carbon cycling in ocean environment — fresh water
microorganism — water borne pathogens, diseases and their control — sanitary analysis of water —
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important microbes in waste water treatment.

\ TERRESTRIAL MICROBES 9

Soil as an environment for microbes — Important Nutrients and composition of soil - Microbes at
tropical, temperate, cold mist area and dessert soils — Soil microorganisms in various association
with vascular plants — subsurface biosphere — soil microorganism and human diseases — beneficial
microorganisms from soil: biofertilizers.

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. Michael J. Pelczar , E.C.S. Chan, Microbiology (An Application Based Approach) Tata
McGraw Hill; 1st edition, 2010.
2. Tortora, G.J., Funke, B.R. and Case, C.L., Microbiology: An Introduction, Benjamin
Cummings, 10th Edition, 2009.

REFERENCES:

1. Young, M.Y., Comprehensive Biotechnology, Vol 1-4, Pergamon Press, Oxford, 1st
Edition, 1985.

2. Rittman, B and McCarty, P.L., Environmental Biotechnology: Principles and Applications,
McGraw- Hill, 2nd Edition, 2000.

3. Glazer, A.N. and Nikaido, Microbial Biotechnology, Freeman and company, 2nd Edition,
2007.

E REFERENCES:

1. http://www.austincc.edu/rohde/noteref.htm
2. http://'www.microrao.com/mypgnotes.htm

COs Vs Pos
PO1 | PO2 | PO3|PO4 PO PO6 |PO7| PO8 | PO9 PO PO
5 10 11
CO1 2 1 2 1 1
CO?2 2 2 2 1 3 2 1 1 2 1
CO3 2 1 1 3 2 1
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CO4 1 2 2 1 1 1
CO5 2 1 1 2 2 1
9 |0 2 7 5 11 7 1 1 5 3
Subject Vs Pos
PO1 |PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11
Original | 9 |0 2 7 5 11 7 1 1 5 3
value
Scaled 2 0 1 2 1 3 2 1 1 1 1
to
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L|T|P]| C

XBT 802 B 31010 3
INSECT BIOTECHNOLOGY

C|P|A L|T|P| H

31010 3/]010] 3

PREREQUISITE: Microbiology, Genetic Engineering

COURSE OUTCOMES:
Course Outcomes \ Domain Level
After the completion of the course, students will be able to
CO1: Define the classification and morphology of insects. Cog Remembering
CO2: Analyze the effect of environment on insects and classify the Cog Analyzing
various beneficial insects.
CO3: Apply the insect cell culture technique and construct the Cog Applying
expression vector system.
CO4: Understands the mechanism involved in transgenic animal Cog Understanding
production and its applications. Applying
CO5: Application of the insect biotechnology in various fields. Cog Applying
Aff
| INTRODUCTION TO INSECTS 9

History and development of Entomology - Hierarchy of insects, species concepts - Classification of
insects up to order level, habits, habitats and distinguishing features of different Order and
important Families — General anatomy and organization of insects — Butterflies: Swallowtail
Butterflies in India — morphology, biology, Ecology and Behaviour, Seasonal Fluctuation of Larval
Population.

I INSECTS AND ENVIRONMENT 9

Lacewing: Systematics and Ecology — biological control - Termites as Model Organisms - Honey
Bees - Ecological Importance - Bioindicators of Environmental Monitoring - Direct and Indirect
Effects of Genetically Modified Plants on the Honey Bee - Beneficial insects — Predators, parasites,
pollinators: ground beetles, Tachinid flies, lady bird beetle, Silk worm, Honey bee and Lac insects.

i GENETIC ENGINEERING OF INSECTS 9

Introduction of Insect Gene Transfer technology — Insect cell lines development, maintainance and
characterization - Cloning and expression of vectors: Insect cell baculovirus expression vector
system (IC - BEVS) - Insect gene Libraries and Their Screening - Densonucleosis Virus as
Transducing Vectors- Transposable-Element Vectors, Sindbis Virus Expression Systems in
Mosquitoes - Retrotransposons and Retroviruses.

v TRANSGENIC INSECTS 9

Site-specific Recombination for the Genetic Manipulation of Transgenic Insects - Transgenic
Selection - Eye Color Genes - Protein (GFP) as a marker for Transgenic Insects - Transgenic
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Silkworm — production of human type Il procollagen Silkworm — Transgenic silk worm, spiders
for silk production.

\Y APPLICATIONS 9

Application of insect biotechnology: Agriculture, medicine — Insect cell baculovirus expression
vector system for Cell and tissue engineering, recombinant vaccine production, gene theraphy,
protein display analysis and drug development - Insects used as drugs, food, ornaments -
pheromone production of social insects - Insect diversity Conservation.

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. Alfred Handler, Anthony James, Insect Transgenesis: Methods and Applications, CRC Press,
2000.
2. David Grimaldi and Michael S. Engel Michael S. Engel, Evolution of the Insects ,2005.

REFERENCES:

1. Stewart, Alan JA, Timothy R. New, and Owen T. Lewis, eds. Insect Conservation Biology:
Proceedings of the Royal Entomological Society's 23nd Symposium. CABI, 2007.

2. Devillers, James, and Minh-Ha Pham-Delégue, eds. Honey bees: estimating the environmental
impact of chemicals. CRC Press, 2003.

3. 3Lal, Uttam. "Environmental constraints and development processes in a mountain ecosystem
of Western Himalaya: a case study of Kinnaur”,2009.

E REFERENCES:

1. https://yeastwonderfulworld.files.wordpress.com/2017/01/biotechnology-smith-5th-edition-
2009.pdf

COs Vs Pos
PO1 | PO2 | PO3 | PO4 PO PO6 |PO7| PO8 |PO9 PO PO
5 10 11

CO1 2 2 2 1 1 1
CO?2 2 2 1 2 3 2 2 1 1 2
CO3 3 2 1 2 2 1 1 2

CO4 3 3 2 2 2 1 1

CO5 2 2 1 1 2 2 1 2

12 |7 6 8 6 8 5 4 2 4 5
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Subject Vs Pos

PO | PO | PO | PO | PO | PO | PO | PO

PO1 ) 3 4 5 6 7 g 9 PO 10 | PO 11
Original | 12 |7 6 8 6 8 5 4 2 4 5
value
Scaled 3 2 2 2 2 2 1 1 1 1 1
to
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L/ T|P|C

XBT 802 C 3/0(0 |3
GENOMICS AND PROTEOMICS

C| P A L/ T|P|H

20| 0 [ 05 310103

PREREQUISITE: Bioinformatics, Genetics and Protein Engineering.

COURSE OUTCOMES:

Course Outcomes | Domain | Level
After the completion of the course, students will be able to
COL1: Describes the various concepts of databases and Co Remember,
knows the techniques required for genetic analysis g Understand
CO2: Compares the different techniques of micro array. N

Aff Organization
CO3: Explain the protein sequence databases and describes Cog Remember,
the tool and techniques used in proteomics Understand
CO4: Analyze the phylogenetic constructions using Cog .
different methodology Analyzing
CO5: Applying the modern approaches in the drug Cog i
discovery and development Applying
| GENOMICS 9

Goals of the Human Genome Project, cloning vectors, concept of maps, physical maps, shotgun
libraries, DNA polymorphism, nucleotides, DNA sequences. Sequence databases. Polymerase
chain reaction primer selection for PCR, BLASTN, application of BioEdit; Genome information
and special features, coding sequences (CDS), untranslated regions (UTR’s), cDNA library,
expressed sequence tags (EST).

I DNA MICROARRAY 8

Introduction, Basic steps for gene expression, concept of microarrays; spotted arrays,
oligonucleotide arrays, designing the experiment, Two-color microarray experiments. Tools for
microarray analysis; soft-finder, xCluster, MADAM, SAGE, Microarray design, microarray
experimentation, fabrication computational analysis of Microarray data, Applications of
microarray technology.

i PROTEOMICS 10

Protein Sequence Databases And Analysis-Protein sequence information, composition and
properties, physicochemical properties based on sequence, sequence comparison; Primary
databases, Secondary databases. Protein Microarray- Proteomics classification; Tools and
techniques in proteomics; Tryptic digestion and peptide fingerprinting (PMF), Protein Micro
array inprotein expression, profiling and diagnostics, drug target discovery. Database searching-
3-dimensional structure determination by X-ray and NMR.
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v PHYLOGENETIC ANALYSIS 9

Evolution, elements of phylogeny, methods of phylogenetic analysis, Phylogenetic tree of life,
comparison of genetic sequence of organisms, phylogenetic analysis tools-Phylip, ClustalW;
Comparative Transcriptomics- Differential Gene expression, Transplastomics.

\Y PHARMACOGENETICS 9

High Throughput Screening for Drug Discovery-ldentification of Drug targets, Pharmacophore,
Pharmacogenetics and Drug development. ADME Properties, Metabolome and Metabolomics.
Systems Biology-Model systems. Global databases and analysis and statistical Modeling; Drug
Discovery And Computer-Aided Drug Designing

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. C. Cantor and C.L Smith, Wiley-Interscience. NewYork, Genomics: The Science and
technology behind the human genome project (2000).
2. Atwood, T. K. and Parry-Smith, D. J, Introduction to Bioinformatics.

REFERENCES:

1. Genome Analysis- A practical Approach(19995)by J.M Davis, Oxford University press,
Oxford

2. Genome Mapping A practical Approach(1997) by P.H Dear, Oxford University press,
Oxford.

3. C. Stain Tsai, A. John Wiley and Sons, Inc., publications, An introduction to
Computational Biochemistry.

E-REFERENCES:
1. https://bmcresnotes.biomedcentral.com/articles/sections/genomics.

Cos Vs Pos
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11

CO1 2 - 1 1 2 2 - - 1 1 1
CO2 1 1 1 1 2 2 1 2 1 2 2
CO3 2 2 2 2 1 2 2 - 2 2 1
CO4 2 1 3 2 2 3 2 - 1 1 -
CO5 2 3 2 2 3 3 2 2 2 1

9 7 9 8 10 12 7 4 7 8 5
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Subject Vs Pos

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
orignal |\ g | 7 | g | g 10| 12| 7| 4] 7| s 5
value
Scaled to
0,1,2,3 2 2 2 2 2 3 2 1 2 2 1
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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LIT|P|C

XBT 803 A 3100 3
TISSUE ENGINEERING

C|P|A LIT|P|H

3100 3101073

PREREQUISITE: Basics in Cell biology

COURSE OUTCOMES:

Course Outcomes | Domain | Level
After the completion of the course, students will be able to
CO1: Recall and Explain the scope, design principles and Cog Remembering,
applications of tissue engineering Understanding
CO2: Recall and Outline the cell signalling, cellular junctions, Cog Understanding,
sources of cells, cell culture process for the tissue engineering Remembering
CO3: Define and Summarize the need of biomaterials for tissue Cog

Remembering,

engineering, their  mechanical properties, compatibility, Understanding

degradation, and classification

CO4: Recall and Outline the bioreactor design and its various Cog Understanding,
types based on application Remembering
CO5: Tell the concept related to tissue fabrication technology Cog .
. . Understanding,
including Scaffold based methods and Scaffold free methods of .

. Remembering
fabrication

I INTRODUCTION 8

Basic definition — Scope of tissue engineering — Design principles for tissue engineering —
Building blocks of tissue engineering — Structural and organization of tissues: Tissue Components,
Tissue types — Tissue Dynamics — Tissue repair.

I CELLS IN TISSUE ENGINEERING 10

Cells and tissue engineering — Cell signalling: Endocrine signalling, Paracrine signalling,
Autocrine signalling and Direct cell-to-cell signalling — Cellular junctions: Tight junctions,
Adherens junctions, Desmosome junctions and Gap junctions — Cell sourcing: Animal derived,
Human derived, Cell lines derived and Stem cells derived — Cell culture process: Cell isolation,
Cell attachment and Sub-passing of cells.

i BIOMATERIALS FOR TISSUE ENGINEERING 9

Definition — Tensile properties — Biomaterials degradation — Biomaterials biocompatibility:
Immune response — Biomimetic biomaterials: Natural polymers, RGD linked synthetic polymers —
Classification of biomaterials: Natural vs synthetic, Degradable vs non-degradable, Metals vs
ceramics vs polymers — Idealized biomaterials.

v BIOREACTORS FOR TISSUE ENGINEERING 9

Definition — Classification: Bioreactors for cell culture and cell expansion, Bioreactors for scaffold
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fabrication, Bioreactors for scaffold cellularization, Bioreactors for stretch, Bioreactors for
perfusion and Bioreactors for electric stimulation — Bioreactors design considerations.

\Y TISSUE FABRICATION TECHNOLOGY

9

Introduction — Scaffold free methods — Cell patterning techniques — Scaffold based methods —

Rapid prototyping technology — Printing technology — Organ-on-a-chip model.

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:
1. Robert Lanza, Robert Langer, Joseph P. Vacanti. Principles of Tissue Engineering. Academic
Press, 2013.
2. Birla, R. Introduction to tissue engineering: applications and challenges. John Wiley & Sons,
2014.
REFERENCES:

1. Lanza, R., Langer, R., & Vacanti, J. P. (Eds.). Principles of tissue engineering. Academic

press, 2011.

2. lkada, Y. Tissue engineering: fundamentals and applications (\ol. 8). Academic Press, 2011.
3. Micou, M. K., and Kilkenny, D. A Laboratory Course in Tissue Engineering. CRC Press,

2012.

E-REFERENCES

1. https://ocw.mit.edu/courses/health-sciences-and-technology/hst-535-principles-and-practice-

of-tissue-engineering-fall-2004/lecture-notes/

2. http://nptel.ac.in/courses/113108071/
3. http://nptel.ac.in/courses/113104009/

os Vs Pos
POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11

CO1 3
CO2 3 1
CO3 3 2 1 1 2 1 1
CO4 3 2 1 1 2 1 1
CO5 3 3 3 3 3 2 1

15 7 3 5 3 0 7 0 4 0 3
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Subject Vs Pos

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11
Original 0| 2 1 g | 5 | 30| 7|04 o] 3
value
Scaled to
0,1,2,3 3 2 1 1 1 0 2 0 1 0 1
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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LI T|PC
XBT 803 B MARINE BIOTECHNOLOGY 310103
C| P | A LI T|PH
25| 0 | 05 310/0]3

PREREQUISITE: Microbiology and rDNA technology

COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Understand microbial diversity in the ocean Cog Understanding
CO2: Summarize the various types of marine cultures. Cog i
Understanding
COa3: Explain the role of marine microbes in the treatment of Cog .
. . Understanding
various diseases.
CO4: Differentiate the biomaterials and Explain the importance Cog Analyzing
of bacteria in salt purification. Understanding
CO5: Understand and follow the various steps involved in oil Cog Receiving
spillage and bioremediation Aff phenomena
Analyzing
| INTRODUCTION TO MARINE MICROBES IN THE 9
OCEAN

Proximity to the ocean surface or sediments: Euphotic -Mesopelagic - Bathopelagic - Benthos
(sediments)-Concentration of nutrients and required growth substrates: Oligotrophic,
Mesotrophic, Eutrophic - interactions between marine microbes: symbiosis and pathogenesis -
Metabolic capabilities of marine microbes: adapting to extreme environments - Algal blooms.

I FISH AND MARINE CULTURES 10

Fish Physiology - reproductive genetics: gynogenesisv androgensis, polyploidy, control of sex,
artificial insemination, eye stalk ablation - Development of Healthy Fish Diets, Disease
Prevention in Fish, and GM fish and shellfish- Disease resistance in marine animals and DNA
Vaccine development for aquacultured fish - gene banks, Cryopreservation. Isolation and
characterization of biosynthetic gene clusters, mariculture and aquaculture of marine
invertebrates such as bryozoans, Sponges, and tunicates.

" BIOMEDICAL IMPORTANCE OF MARINE 8
ORGANISMS

Microalgae as a Source of Bioactive Molecules- New Antibiotics and Medicines from Marine
Organisms- Potentialities in the treatment of Infectious Diseases, Osteoporosis and Alzheimer's
Disease Cyanobacterial Biotechnology -The Secondary Metabolites and Biosynthetic Gene
Clusters of Marine Cyanobacteria.

v MARINE BIOMATERIALS 10

Polymers & biomaterials form marine source: agarose, agar, alginates, carrageaas, chitin,
chitosan, carotene, heparin, marine flavourants - environmentally friendly antifouling compounds
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Biopotential uses of halophilic organisms. Role of halophilic bacteria and artemia in salt

purification.

\Y

ENVIRONMENTAL IMPACTS OF MARINE
BIOTECHNOLOGY

8

Control of oil spills and bioremediation- superbugs. Genetically Engineered Marine Organisms:
Environmental, Economic Risks and Benefits.

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. T.Scheper, Y.Le.Gal, Ulber.R, Marine Biotechnology Il, Springer,2005.
2. Attaway, D. H., Zaborsky, 0. R. (Ed.). Marine Biotechnology: Volume I, Pharmaceuticals and
Bioactive Natural Products. New York, USA, 1993.

REFERENCES:

1. Song Qin, W. E. G. Miller, and Edwin L. Cooper, Marine Biotechnology, Hindawi
Publishing Corporation, 2011.
2. Querellou, Joel, et al. "Marine Biotechnology." Introduction to Marine Genomics. Springer
Netherlands, 2010. 287-313.
3. Proksch, Peter, and Werner EG Muller, eds. Frontiers in marine biotechnology. Wymondham,
UK: Horizon Bioscience, 2006.

E REFERENCES:

1. nptel.ac.in/courses/102103013/36

Cos Vs Pos
PO1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11

CO1 2 2 1 1 1 1
CO2 3 2 1 2 1 1 2 1
CO3 1 2 3 2 2 2 2 2 1
CO4 2 2 3 1 2 2 2 1 1
CO5 1 1 2 1 2 3

9 5 10 5 8 8 7 5 1 4 2
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Subject Vs Pos

PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | POS | POY | PO10 | PO11
Original o | 5 10| 5| 8|8 | 7|51 4 2
value
Scaled to

orossale | 2| 12122211 1 16

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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XBT 803 C NANOBIOTECHNOLOGY 3]0J0 13

C|P| A L{T|P| H

2510105 31010} 3

PREREQUISITE: Instrumental methods of analysis

COURSE OUTCOMES:
Course Outcomes | Domain | Level
After the completion of the course, students will be able to
CO1: Recall the basic concepts characterization techniques Cog Remembering
and illustrate the methods of nanoparticles synthesis. Understanding
CO2: Construct microfluidic devices and relate its Cog Creating
advantages. Understanding
CO3: Design and Develop theranostics nanoparticles Cog Creating
CO4: Outlines the environmental applications of Cog Understanding
nanoparticles
CO5: Understands the Fundamentals of Nanocarriers and Aff Receiving
design a drug delivery system. Cog Phenomena
Creating
| INTRODUCTION TO NANOPARTICLES SYNTHESIS AND 9
CHARACTERIZATION

Nanoparticles- physical, chemical and biological properties- Synthesis- Physical methods: laser
vaporization, laser Pyrolysis, ion implantation. Chemical methods for synthesis of
Nanomaterials: sol-gel method. Biological synthesis: using microorganisms, plant extracts.
Characterization techniques: UV- Spectroscopy, Dynamic Light Scattering, Zeta potential,
Energy Dispersive X-Ray Analysis (EDX), Selected Area Diffraction Pattern (SAED).

" MICROFLUIDICS MEETS NANO: LAB-ON-A-CHIP 9
DEVICES

Concepts and advantages of microfluidic devices — Fluid transport — Stacking and sealing —
Materials and methods for the manufacture of microfluidic component, fluidic structures, surface
modifications.

" NANOPARTICLES AS THERANOSTIC AGENTS 9

Theranostic agents- properties- advantages- Carbon dots and Quantum dots- ability to cross
across Blood Brain Barriers- theranostic approach for Cancer treatment and neurodegenerative
disorders- Alzheimer’s, Parkinson’s disease.

v ENVIRONMENTAL APPLICATIONS OF NANOPARTICLES 9

Role of iron oxide, biopolymers and metal nanoparticles in Waste water treatment- heavy metal
removal, nanofilter devices. Role of antimicrobial coating in infectious disease prevention.
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Nanobiosensors for environmental monitoring.

v NANOPARTICLES AND NOVEL DRUG DELIVERY 12
SYSTEMS
Fundamentals of Nanocarriers - Size, Surface, Magnetic and Optical Properties,

Pharmacokinetics and Pharmacodynamics of Nano drug carriers. Drug delivery systems-
microcapsules and microspheres- hydrogels- Polymers - Dendrimers- Dendritic Nanoscafold
system. pH based targeted delivery- chitosan and alginate. Copolymers- PLA, PLGA. Lipid
Based Nanocarriers - Liposomes, niosomes- Cubosomes. Hydrophobic drug delivery.

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. Niemeyer, Christof M., and Chad A. Mirkin. Nanobiotechnology: concepts, applications and
perspectives. Vol. 1. John Wiley & Sons, 2004.

2. Mirkin, Chad A., and Christof M. Niemeyer, eds. Nanobiotechnology Il: more concepts and
applications. John Wiley & Sons, 2007.

REFERENCES:

1. Goodsell, David S. Bionanotechnology: lessons from nature. John Wiley & Sons, 2013.
2. Freitas Jr. R.A., “Nanomedicine”, First Edition, Volume IIA, Landes Biosciences, 2004.

E- REFERENCES:

1. http://www.chem.latech.edu/~ramu/msnt505/lec_notes/Ji/MSNT505_Ji_notes.htm
2. http://nptel.ac.in/courses/118107015/

COs Vs Pos
PO1 | PO2 | PO3 | PO4 | PO5 | POG6 | PO7 | PO8 | PO9 | PO10 | PO11

CO1 2 3 2 2
CO?2 2 2 2 2 2 2
CO3 1 2 3 3 2
CO4 2 3 3 3 2 3 3 1
CO5 1 2 3 2 1

8 12 7 5 12 10 7 1 5




Subject Vs Pos

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO 11
Original | o5 | 4 5 | 12 | 10| 7 2 5
value

Scaled

to

0123 | 2 3 2 1 3 2 2 1 1
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
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L|T| P | C
XBT 804 0 |0] 12| 12
PROJECT PHASE-II
C|P|A L |T| P | H
6 | 3| 3 0 |0]|12 | 24
PREREQUISITE: - Nil
COURSE OUTCOMES:
Course Outcomes Domain Level
On the successful completion of the course, students will be able to
Co1 Identi_fy_the Engineering Problem relevant to the Cog Analyze
domain interest.
CO2 | Interpret and Infer Literature survey for its worthiness. Cog Analyze
Apply
CO3 | Analyse and identify an appropriate technique for solve Cog Analyze
the problem. Apply
CO4 | Perform experimentation Phy Comp. Overt
/Simulation/Programming/Fabrication, Collect and Cog Resp.,
interpret data. Create, Apply
CO5 | Record and Report the technical findings as a Cog Remember,
document. Understand
CO6 | Devote oneself as a responsible member and display as Aff Value,
a leader in a team to manage projects. Cog Organization,
Create
CO7 | Responding of project findings among the technocrats. Aff Responding
Mapping of COs with Pos
Co1 CO2 COo3 CO4 CO5 CO6 CO7 Total
PO1 1 2 1 - 1 10
PO2 1 2 1 - 1 10
PO3 - - 1 3 1 - - 5
PO4 - 1 2 3 1 2 2 11
PO5 - - 2 3 1 - - 6
PO6 1 - 1 1 - 3 3 10
PO7 1 1 1 - 1 4
PO8 1 - 1 1 - 3 - 6
PO9 - - - - 2 3 1 6
PO10 - - - - 3 3 3 9
PO11 . 2 2 2 6
PO12 1 3 3 1 8

1- Low, 2 — Medium, 3 -High
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c| P |A|PO1]|PO2|PO3|P0O4]|PO5|PO6|PO7]|PO8|P0O9|P0O10 | PO11 | PO12 | PSO1 | PSO2 | L:T:P:C

Core Subjects
XBT 207 V 15 | 11 1 6 1 9 0:0:0:0
XBT 302 v 5 6 3 | 12 10 2 6 3:1:0:4
XBT 303 VIiVIV]I1] 9] 9|09 6 10 13 10 10 | 10 | 3:0:1:4
xsT30a |V |V 1 | 9 9 9 6 10 13 10 10 | 10 | 3:1:1:5
xsTa02 |V |V 7 17 |5 |2 |7 |2 3 |1 |3 3:0:0:3
XBT 403 AR 2 6 | 4 1 6 7 2 1 4 3 3:0:1:4
XBT 404 VIiVvIiVv] s 5 | 10 5 5 5 5 5 3:1:1:5
XBT 405 v 12 |0 14 |12 |0 0 0 0 10 |0 9 3:1:0:4
XBT 406 v 2 2 2 2 3 6 3:0:0:3
XBT 501 v V|13 | 8 |11 | 8 |14 | 9 | 5 | 4 | 8 7 5 2:1:0:3
XBT 502 v v 6 |7 |8 |2 |o |o |0 [0 |1 |0 1 2:1:0:3
XBT 503 V{V|Vv|13| 1 [14]7 12| 4|3 |61 4 4 3:0:1:4
XBT 504 VIivi|ivy]| 8 |11 (8 |7 |2 |0 |2 |0 |4 |0 5 3:1:1:5
XBT 602 v V{15 |8 10 |9 12 |5 4 5 6 9 8 3:0:0:3
xet603 |V |V [V]10 10 [9 [10 [12 |6 |6 [4 [5 [7 |6 3:1:0:4
XBT604 V| vi|ivy| 6 |7 |8 |2 |o [0 |0 [0 [1 |0 1 3:1:1:5
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xeteos | VI|V[V]|1w0]1w] 9o |lw|wu|lse]|6] a5 7 6 3:1:0:4
xer7o2 |V |V IV 2] 9|10 3|13 2 3:0:1:4
xer7o3 | V|V |V |11 | 9 |11 7 4 | s 5 2 3:1:1:5
Professional C| P | A |PO1|PO2|PO3|PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 L:T:P:C
Electives
XBTS505A | v Vi |1|12|14 08|11 |13|5]| 8| 8 | 6 3:0:0:3
XBT 505B \/ \/ 10 3 12 9 12 9 5 3:0:0:3
XBT 505C v 2 5 6 12 4 3:0:0:3
XBT 606A \/ \/ 6 3 10 4 10 13 3 8 1 1 6 3:0:0:3
XBT 606B \/ \/ 9 7 9 8 10 12 7 4 7 8 5 3:0:0:3
XBT 606C \/ 6 6 5 10 4 3 3:0:0:3
XBT 704A N N 13 | 10 8 11 11 6 4 2 5 5 5 3:0:0:3
XBT 704B N N 13 | 10 8 11 11 6 4 2 5 5 5 3:0:0:3
XBT 704C \/ 11 7 3 9 0 9 11 0 0 0 4 3:0:0:3
XeT705A |V | IV )0 | 6 | 13| 9 [12 |14 |10 6 | 7 | 9 | 6 3:0:0:3
XBT 705B \/ \/ 7 5 8 6 5 11 13 2 1 2 4 3:0:0:3
XBT 705C \/ 10 6 6 0 5 14 0 2 0 3 3:0:0:3
XBT802A | v 0 2 7 5 11 |7 1 1 5 3 3:0:0:3
XBT8028 | v 12 |7 6 8 6 8 5 4 2 4 5 3:0:0:3
XBT 802C \/ \/ 9 7 9 8 10 12 7 4 7 8 5 3:0:0:3
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XBT803A | V 15 | 7 3 5 3 0 7 0 4 0 3 3:0:0:3
XBT 8038 | V Vie |5 |10|5 |8 |8 |7 |51 4| 2

XBT803C | v 8 |12 7 |5 |12|10]7]1 5
Projectsand | C | P | A [ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | L:T:P:C
Internship

XBT 308 NVERVARVAR 1 2 1 1 0 1 1 1 1 1 1 0:0:0:1
XBT 508 VIiVI]V] 2 1 2 4 3 1 3 3 4 4 5 0:0:0:1
XBT 709 VIVvIV] o2 1 2 4 3 1 3 3 4 4 5 0:0:0:2
XBT 707 VIiVv][Vv]10]10] 5 |11] 6 | 10| 4 6 6 9 6 8 0:0:2:2
XBT 804 VIiviv]|1o]|10] 5 | 11| 6 | 10| 4 6 6 9 6 8 0:0:12:12
Humanities | C | P [ A | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | L:T:P:C
and Basic

Sciences

XGS 105 N 4 6 2 2 1:0:0:1
XGS 206 VIiVvI]Y 4 6 2 2 1:0:0:1
XGS 307 N 5 6 |2 1 0:0:0:0
XGS407 VIiVvI]Y 5 6 |2 1 1:0:0:1
XGS 507 v 2 1 1 2 1 5 8 5 5 0 0 2 1:0:0:1
XGS 608 N ARAEE! 1 4 1 8 2 6 0:0:0:0
XGS 708 AR 2 1 7 0:0:0:0
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XMA101 V 15 | 6 2 5 3 6 3:1:0:4
XMA201 | V 15 | 6 0 0 2 0 0 0 0 3 3 6 3:1:0:4
XMA301 V 15 | 6 2 5 6 3 3:1:0:4
XPS401 V 15 | 6 0 0 2 0 0 0 0 5 3 6 3:0:0:3
XAP 104 VIV]V]15] 6 9 6 4 3 5 3:1:1:5
XAC 204 N 131121 9 5 5 5 7 3 5 3 6 3:1:1:5
Engineering | C PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | L:T:P:C
Sciences
XEM 202 VIiVIV] 8 | 12| 1 5 2 1 3:1:0:4
XBE103 N 15 | 6 4 6 5 3 5 3:1:1:5
XCP102 ViV 15 | 10 | 3 4 | 10 1 2 10 3:0:1:4
XBW203 NVARY 5 6 5 5 1 3:1:1:5
XEG205 Vi V] V|15 10| 7 5 5 5 2:1:0:3
XES 305 N 3 1 1 2 3 3 2 1 2 2 3:0:0:3
Management | C | P | A | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | L:T:P:C
XEP306 N V| o3 1 1 2 3 3 2 1 2 2 2:0:0:2
XTQ506 V Vo7 7 7 7 5 7 4 7 4 3:0:0:3
UGC c| P |A|Po1|PO2|PO3]|P0O4]|PO5|P0O6|PO7]|PO8|P0O9|PO10 | PO11 | PO12 | PSO1 | PSO2 | L:T:P:C
Mandatory
Xumio6 |V N 6 5 9 9 7 1:0:0:1
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XUM607 9 |11 5 5 10 | 14 | 15 |5 5 5 5 0:0:0:0
XumM706 9 8 8 7 5 4 4 5 5 0 0 5 3:0:0:0
Total 578 | 377 | 355 | 348 | 326 | 272 | 218 | 177 | 192 | 241 224 89 29 20
Scaled 92 | 66 | 47 | 45 | 35 | 32 | 29 | 29 | 29 3.6 2.5 3.9 3.9 3.2
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Guidelines for UG Engineering & Technology Curriculum 2015-16

Curriculum Structure for B.Tech. (Full time) Degree Programmes offered by PMU

Category

AICTE
Recommen
dation %

PMU
adoption
%

PMU
credits

Deviation %

Number of
courses

Humanities and Social Sciences
(HS), including Management;

5to 10

5.68 %

10

Basic Sciences(BS) including
Mathematics, Physics,
Chemistry, Biology;

15to0 20

1591 %

28

Engineering Sciences (ES),
including Materials, Workshop,
Drawing, Basics of
Electrical/Electronics/Mechani
cal/Computer Engineering,
Instrumentation;

15to0 20

13.64 %

24

Actual =- 1.36 %

Professional Subjects-Core (PC),
relevant to the chosen
specialization/branch; (May be
splitinto Hard (no choice) and
Soft (with choice), if required;)

30 to 40

39.20 %

69

17

Professional Subjects -
Electives (PE), relevant to the
chosen specialization/ branch;

10to 15

10.23 %

18

Open Subjects- Electives (OE),
from other technical and/or
emerging subject areas;

5to 10

511 %

Project Work, Seminar and/or
Internship in Industry or
elsewhere

10to 15

10.23 %

18

Mandatory Courses (MC);
Non-Credit 8 units
(UGC Mandatory)*

10.

Non Credit Course - ELS

11.

NCC/NSS/YRC/RRC/Sports

100%

176

57
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SEMESTERI

Branch Cc1 Cc2 C3 c4 C5 cé6
Aero MA-I EM BE-I AP SS U-MAN-I
Bio MA-I CP BE-I AP SS U-MAN-I
Civil MA-I EM BE-I AP SS U-MAN-I
Chem MA-I CP BE-I AP SS U-MAN-I
ECE MA-I EM BE-I AP SS U-MAN-I
CSE MA-I CP BE-II AC SS U-MAN-I
EEE MA-I CP BE-II AC SS U-MAN-I
IT MA-I CP BE-II AC SS U-MAN-I
Mech MA-I CP BE-II AC SS U-MAN-I
Credits Hours
S. No. [Description Courses
T P |Total| L P | S.S. |Total
1. | MA-I Algebra., lefer.ent.lal Calculus 1 0 4 3 0 0 c
and their applications
2. EM Engineering Mechanics 1 0 3 0 .
4 0
CP Computer Programming 0 1 3 2
3. | BE-I/BE-II | Electrical and Electronics
Engineering Systems (BEE 1 1 3 2
Lab included)
Mechanical and Civil 5 0 7
Engineering Syste.ms 1 1 3 2
(Workshop Practice
included)
4. | AP/AC Applied Physics (Physics Lab
, 1 1 3 2
included)
5 0 7
Applied Chemistry
1 1 3 2
(Chemistry Lab included)
5. SS Study skills and Language 0 0 1 1 o 0 3
Laboratory
6. | U-MAN-I Human Ethics, Val.ues, Rights 0 0 1 1 0 . 3
and Gender Equality
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Total 14 |4/3|2/3 | 20 | 14 | 8/6 |8/10, 2 | 30
* Non-credit
SEMESTER II
Branch Cc1 Cc2 C3 c4 C5 cé6
Aero MA-II CP BE-II AC EG SC
Bio MA-II BT BE-II AC EG SC
Civil MA-II CP BE-II AC EG SC
Chem MA-II EM BE-II AC EG SC
ECE MA-II Cp BE-II AC EG SC
CSE MA-II EM BE-I AP EG SC
EEE MA-II EM BE-I AP EG SC
IT MA-II EM BE-I AP EG SC
Mech MA-II EM BE-I AP EG SC
Credits Hours
S.No. | Description Courses
L|T|P|Total L | T | P |Total
1. MA-II Calculus and Laplace Transforms 31110 4 3120 5
2. EM Engineering Mechanics 31110 3120
BT Basic Thermodynamics 31]1]60 4 31210 5
Cp Computer Programming 3101 310 2
3. BE-1/BE-II Electrical and Electronics Engineering 30111 312 2
Systems (BEE Lab included)
Mechanical and Civil Engineering 5 7
Systems 3111 3121 2
(Workshop Practice included)
4. | AP/AC Applied Physics (Physics Labincluded) | 3 | 1 | 1 312 2
. . . 5 7
Apphed Chemistry (Chemistry Lab 311101 321 2
included)
5. EG Engineering Graphics 21011 3 210 2 4
6. SC Speech Communication 11010 1 10| 2* 3
Total 15 4/33/4| 22 |15|8/68/10 31
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* Non-credit

SEMESTER III
Branch Cc1 Cc2 Cc3 c4 C5 cé6 c7 Cc8
Aero MA-III CT CP CTP MS/EM | MNGT-I IPC | IPT-I
Bio MA-III CT CP CTP MS MNGT-I IPC | IPT-1
Civil MA-III CT CP CTP MS MNGT-I IPC | IPT-I
Chem MA-III CT CP CTP MS/EM | MNGT-I IPC | IPT-I
ECE MA-III CT CP CTP MS MNGT-I IPC | IPT-I
CSE MA-III CT CpP CTP MS MNGT-I IPC | IPT-I
EEE MA-III CT CpP CTP MS MNGT-I IPC | IPT-I
IT MA-III CT CP CTP MS MNGT-I IPC | IPT-I
Mech MA-III CT CpP CTP MS/EM | MNGT-I IPC | IPT-I
Credits Hours
S.No. | Description Courses
L|T| P |Total L P |S.S. | Total
L et s [ o] [s]e oo s
2. CT Core with Tutorial 31110 4 3 0] 0 5
3. | CP Core with PRACTICAL 31011 4 |3 210 5
4. CTP Core with Tutorial and PRACTICAL 31101 5 3 210 7
5. | MS/EM x::z;ii:cience / Engineering 310l o0 3 |3 ol o 3
6. MNGT-I Entrepreneurship Development 21010 2 2 0| 1* 3
7. IPC Interpersonal Communication
0/0]|0 0 |0 210 2
(Non credit course)
8. [PT-I In-plant Training - | - -] - 1 - - -
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Total 17 2| 23 (17 1 30
* Non-credit
SEMESTER IV
Branch Cc1 Cc2 Cc3 C4 Cc5 cé6 c7 C8
Aero MA-IV C CP CTP CT MNGT-II TC EC
Bio MA-IV C CcP CTP CT MNGT-II TC EC
Civil MA-IV C CP CTP CT MNGT-II TC EC
Chem MA-IV C CP CTP CT MNGT-II TC EC
ECE MA-IV C CpP CTP CT MNGT-II TC EC
CSE MA-IV C CP CTP CT MNGT-II TC EC
EEE MA-IV C CP CTP CT MNGT-II TC EC
IT MA-IV C CP CTP CT MNGT-II TC EC
Mech MA-IV C CpP CTP CT MNGT-II TC EC
Credits Hours
S.No. | Description Courses
T | P |Total T | P | Total
1. MA-IV Probability and statistics / Probability
and queuing theory / Random processes
/ Operations Research / Statistics and 010 3 010 3
Operations Research
2. C Core 0|0 3 00 3
3. |CP Core with PRACTICAL 011 4 0] 2 5
4. CTP Core with Tutorial and PRACTICAL 1|1 5 212 7
5. CT Core with Tutorial 1]0 4 210 5
6. MNGT-II Economics for Engineers 00 3 010 3
7. | TC Technical Communication 0|0 1 0 | 2* 3
8. EC Extracurricular activities - - - - - -
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NCC/NSS/YRC/RRC/Sports

Total 19| 2 |2 | 23 |19(4 | 6 | 29
* Non-credit
SEMESTERV
Branch Cc1 Cc2 Cc3 C4 C5 cé6 c7 C8
Aero MA-IV CT CcP CTP PE-I C-TQM BC IPT-II
Bio C CT CP CTP PE-I C-TQM BC IPT-II
Civil MA-IV CT CP CTP PE-I C-TQM BC IPT-II
Chem MA-IV CT CpP CTP PE-I C-TQM BC [PT-II
ECE MA-IV CT CP CTP PE-I C-TQM BC IPT-II
CSE MA-IV CT CpP CTP PE-I C-TQM BC [PT-II
EEE MA-IV CT CP CTP PE-I C-TQM BC IPT-II
IT MA-IV CT CpP CTP PE-I C-TQM BC IPT-II
Mech MA-IV CT CP CTP PE-I C-TQM BC IPT-II
Credits Hours
S.No. | Description Courses
L|T|P | Total| L | T | P | Total
1. | MA-V Numerical Methods
2|10 3 21210 4
C Core (Biotech)
2. CT Core with Tutorial 21110 3 21210 4
3. | CP Core with PRACTICAL 31011 4 31012 5
4. CTP Core with Tutorial and PRACTICAL 31101 5 3122 7
5. PE-I Professional Elective - I (with tutorial) 2|10 3 21210 4
6. C-TQM Total Quality Management 31010 3 3/]01|0 3
7. BC Business Communication 1100 1 1|0 |2* 3
8. [PT-II In-plant Training - II - - - 1 - -] - -
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Total 16| 4 23 |16/ 8 | 6 | 30

* Non-credit

SEMESTER VI

Branch C1 Cc2 Cc3 C4 Cc5 cé6 c7 Cc8

Aero OE-I C CP CTP CT PE-II U-MAN-II AW

Bio OE-I C CP CTP CT PE-II U-MAN-II AW

Civil OE-I C CP CTP CT PE-II U-MAN-II AW

Chem OE-I C Cp CTP CT PE-II U-MAN-II AW

ECE OE-I C CP CTP CT PE-II U-MAN-II AW

CSE OE-I C CP CTP CT PE-II U-MAN-II AW

EEE OE-I C CP CTP CT PE-II U-MAN-II AW

IT OE-I C CP CTP CT PE-II U-MAN-II AW

Mech OE-I C CP CTP CT PE-II U-MAN-II AW

Credits Hours
S.No. | Description Courses
L |T Total| L | T | P | Total

1. | OE-I Open Elective - 310 3 3 0 3
2. |C Core 310 3 3 0 3
3. CP Core with PRACTICAL 310 4 3 2 5
4. CTP Core with Tutorial and PRACTICAL 311 5 3 2 7
5. CT Core with Tutorial 311 4 3 0 5
6. PE-II Professional Elective - 11 310 3 3 0 3
7. U-MAN-II Environmental Studies (Non credit course) | 0 | 0 0 |3* 0 3
8. | AW Academic writing (Non credit course) 0]0 0 0 2% 2
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Total 18| 2 | 2| 22 (21|14 | 6| 31
* Non-credit
SEMESTER VII
Branch C1 Cc2 Cc3 C4 Cc5 cé6 c7 c8 c9
Aero OE-II CP CTP PE-III PE-IV U-MAN-III P-1 CDS [PT-III
Bio OE-II CcP CTP PE-III PE-IV U-MAN-III P-1 CDS IPT-III
Civil OE-II CP CTP PE-III PE-IV U-MAN-III P-1 CDS IPT-III
Chem OE-II CP CTP PE-III PE-IV U-MAN-III P-1 CDS IPT-III
ECE OE-II CcP CTP PE-III PE-IV U-MAN-III P-1 CDS IPT-III
CSE OE-II CP CTP PE-III PE-IV U-MAN-III P-1 CDS IPT-III
EEE OE-II CcP CTP PE-III PE-IV U-MAN-III P-1 CDS IPT-III
IT OE-II CP CTP PE-III PE-1V U-MAN-III P-1 CDS IPT-III
Mech OE-II CP CTP PE-III PE-IV U-MAN-III P-1 CDS [PT-III
Credits Hours
S.No. | Description Courses
T |P |[Total| L | T | P | Total

1. OE-II Open Elective - 11 0|0 3 0 3

2. Cp Core with practical 0|1 4 2 5

3. CTP Core with Tutorial and practical 11 5 2 7

4. PE-III Professional Elective - 111 0|0 3 0 3

5. PE-IV Professional Elective - IV 0|0 3 0 3

6. U-MAN-III Cyber Security (Non Credit Course) 0|0 0 |3* 0 3

7. P-1 Project Phase - | 012 2 0 4 4

8. CDS Career Development Skills (Non credit 0|0 0 0 1* 1
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course)

[PT-III

In-plant Training - I1I

Total

15

22

18

29

* Non-credit
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SEMESTER VIII

Branch C1 C2 Cc3 C4
Aero OE-III PE-V PE-VI P-11
Bio OE-III PE-V PE-VI P-11
Civil OE-III PE-V PE-VI P-11
Chem OE-III PE-V PE-VI P-11
ECE OE-III PE-V PE-VI P-11
CSE OE-III PE-V PE-VI P-11
EEE OE-III PE-V PE-VI P-11
IT OE-III PE-V PE-VI P-11
Mech OE-III PE-V PE-VI P-11
Credits Hours
S.No. | Description Courses
L | T | P |Total T | P | Total
1. OE-III Open Elective - III 31010 3 0 3
2. PE-V Professional Elective - V 31010 3 0 3
3. | PE-VI Professional Elective - VI 310160 3 0 3
4, P-11 Project Phase - 11 0|0 |12 12 24| 24
Total 90|12 21 0 24| 33
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Summary of the credits and hours

Semester | Total Credits | Total Hours / Week | No. of courses
I 20 30 6
11 22 31 6
111 23 30 8
v 23 29 8
\' 23 30 8
VI 22 31 8
VII 22 29 9
VIII 21 33 4
I-VIII 176 Credits - 57

The salient features of this curriculum are as follows.

1.For all B.Tech. programmes 176 credits is mandatory. In addition to 176 credits, students can
register additional Audit courses choosing from professional electives or open electives.
[Audit Courses: Students to be able to register for Courses outside the prescribed range of Credits

for audit only, when interested to supplement their knowledge/skills; Optional for students to
appear/pass in Continual Internal Examination(CIE), Semester End Examinations(SEE) of these
courses and/or seek their inclusion in the Grade cards or Transcripts issued .

2.The average load per semester is about 22 credits.
3.The main Project is split up into 2 phases. 2 credits for phase I in the 7th Semester and 12 credits

for phase Il in the 8th Semester.
4.The credit distribution is followed as per the guidelines given by AICTE/UGC

Credits Contact Hours
Course type

L T P [Total | L | T | P | Total

Lecture course 3 0 0 3 310 0 3

Lecture + practical course 3 0 1 4 3101 2 5

3 1 0 4 312]0 5

Lecture + Tutorial course
2 1 0 3 21210 4
Lecture + Tutorial + practical course 3 1 1 5 312 2 7

Note:

1.Evaluation and Assessment must be done for all non credit courses.

2.Apart from academic workload, the following academic sessions must be included in the time
table to maintain 35 hours / week.
Counseling - 1 hour, Academic mentor - 1 hour, Library - 1 hour.

3. The course teacher should maintain records for assessment of Self Study (SS).
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Minutes Discussed

e Meeting started with a welcome note by Dr.K. Rajendran, HOD Biotechnolog
,he has introduced the BOS External member, Dr.Muniasamy Neerthalingam
(Director, c-CAMP, Bengaluru) and all our distinguished alumini and special

invitees.
e The internal and external BOS members discussed the curriculum of B.Tech

Biotechnology Programme from I to VIII semesters and syllabi for T to IV

semesters (Outcome Based Education), Regulation 2015.

» Dr.Muniasamy Neerthalingam , insisted to changing the title of “XBT 207
Introduction to Biotechnology” as “XBT 207 Fundamentals of Biotechnology”
in the second semester. X

» Board suggested to modify the syllabus of major Subjects such as XBT 304 Cell
Biology And Microbiology, XBT 402 Genetics and Molecular Biology, XBT
404 Biochemistry, XBT 504 Bioprocess Engineering and XBT 603 Immunology
as per GATE syllabus for improving the GATE Scores.

» All the members shared their perspective of studying mathematics for science
background students till fifth semester. So it was decided to have a core paper
XBT 501 Plant Biotechnology in the fifth semester.

» Fourth semester subject XBT401 Probability and statistics can be refined as
Biostatistics. It will be useful for improving the research.

> The subject Genetic Engineering subjects was modified to XBT 503
Recombinant DNA Technology.

> Categorization of core electives by identifying specific areas in the field of
Biotechnology.

> All the suggestions given by the board were thoroughly discussed and necessary

corrections were made in the curriculum and syllabi.

\v 6’/) D:}—Trz
Dr.K.Rajendran

Head/Biotechnology
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