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KALASALINGAM ACADEMY OF RESEARCH AND EDUCATION

PART-B: Criteria Summary
Name of the program : Biotechnology

NBA-SAR-BIOTECH

Criteria No. Criteria Mark/Weightage
Program Level Criteria
1. Vision, Mission and Program Educational Objectives 50
2. Program Curriculum and Teaching —Learning Processes 100
3. Course Outcomes and Program Outcomes 175
4. Students’ Performance 100
5. Faculty Information and Contributions 200
6. Facilities and Technical Support 80
7 Continuous Improvement »
Institute Level Criteria
8. ) ) 50
First Year Academics
9. Student Support Systems 50
10. Governance, Institutional Support and Financial Resources 120
Total 1000
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NBA-BT-SelfEvaluationreport

NBA-SAR-BIOTECH

Criteria/ Availia
Sub.crit Particulars Max ble
eria No. Score  [score
1 Criterion 1: Vision, Mission and Program Educational Objectives (50) 50 50
1.1  |State the Vision and Mission of the Department and Institute 5 5
1.2  |State the Program Educational Objectives (PEOs) 5 5
1.3  |Indicate where and how the Vision, Mission and PEOs are published and disseminated among stakeholders 15 15
1.4  |State the process for defining the Vision and Mission of the Department, and PEOs of the program 15 15
15  |Establish consistency of PEOs with Mission of the Department 10 10
2 Criterion 2: Program Curriculum and Teaching-Learning Processes (100) 100 100
21 Program Curriculum 30 30 30
2.1.1 |State the process for designing the program curriculum 10 10
2.1.2  |Structure of the Curriculum 5 5
2.1.3 |State curriculum the components of the Curriculum 5 5
State the process used to identify extent of compliance of the curriculum for attaining the Program Outcomes(POs) & Program
2.1.4 |Specific Outcomes(PSOs) 10 10
2.2 |Teaching-Learning Processes 70 70 70
2.2.1 |Describe the Process followed to improve quality of Teaching Learning 15 15
2.2.2 |Quality of end semester examination, internal semester question papers, assignments and evaluation 15 15
2.2.3 |Quality of student projects 20 20
2.2.4 |Initiatives related to industry interaction 10 10
2.2.5 |Initiatives related to industry internship/summer training 10 10
3 Criterion 3: Course Outcomes and Program Outcomes (175) 175 175
3.1 |Establish the correlation between the courses and the POs & PSOs 25 25
3.2  |Attainment of Course Outcomes 75 75 75
Describe the assessment tools and processes used to gather the data upon which the evaluation of Course Outcome is based
321 10 10
3.2.2  |Record the attainment of Course Outcomes of all courses with respect to set attainment levels 65 65
3.3 |ttainment of Program Outcomes and Program Specific Outcomes 75 75 75
3.3.1 |Describe assessment tools and processes used for assessing the attainment of each of the POs & PSOs 10 10
3.3.2 [Provide results of evaluation of each PO & PSO 65 65
4 |Criterion 4: Students® Performance (100) 100 85.23
4.1 |EnrolmentRatio 20 14
4.2 [Success Rate in the stipulated period of the program 20 20 |11.65
4.2.1 |Success rate without backlog in any Semester/year of study 15 6.75
4.2.2 [Success rate in stipulated period (actual duration of the program) [Total of with backlog + without backlog] 5 4.9
4.3  |Academic Performance in Second Year 10 10
4.4.  |Placement, Higher studies and Entrepreneurship 30 [29.58
45  |Professional Activities 20 20 20
4.5.1 |Professional societies / chapters and organizing engineering events 5 5
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4.5.2 |Publication of technical magazines, newsletters, etc. 5 5
4.5.3 [Participation in inter-institute events by students of the program of study (at other institutions) 10 10
5 Criterion 5: Faculty Information and Contributions (200) 200 200
5.1 |Student-Faculty Ratio (SFR) 20 20
5.2 |Faculty Cadre Proportion 20 20
5.3  [Faculty Qualification 20 20
5.4  [Faculty Retention 10 10
5.5  [Faculty competencies in correlation to Program Specific Criteria 10 10
5.6  [Innovations by the Faculty in Teaching and Learning 10 10
5.7  |Faculty as participants in Faculty development /training activities /STTPs 15 15
5.8 |Research and Development 75 75 75
5.8.1 |Academic Research 20 20
5.8.2 |Sponsored Research 20 20
5.8.3 |Development Activities 15 15
5.8.4 [Consultancy (From Industry) 20 20
5.9  [Faculty Performance Appraisal and Development System (FPADS) 10 10
5.10 |Visiting/Adjunct/Emeritus Faculty etc. 10 10
6 Criterion 6: Facilities and Technical Support (80) 80 80
6.1  |Adequate and well equipped laboratories, and technical manpower 40 40
6.2  |Laboratories: Maintenance and overall ambience 10 10
6.3 Safety measures in laboratories 10 10
6.4 Project laboratory/Facilities 20 20
7 Criterion 7: Continuous Improvement (75) 75 75
7.1  |Actions taken based on the results of evaluation of each of the POs and PSOs 30 30
7.2 |Academic Audit and actions taken during the period of Assessment 15 15
7.3 |Improvement in Placement, Higher Studies and Entrepreneurship 10 10
74 Improvement in the quality of students admitted to the program 20 20
8 Criterion 8: First Year Academics (50) 50 47.36
8.1  |First Year Student- Faculty Ratio (FYSFR) 5 5
8.2  |Qualification of Faculty Teaching First Year Common Courses 5 5
8.3  [First Year Academic Performance 10 7.356
8.4  |Attainment of Course Outcomes of first year courses 10 10 10
Describe the assessment processes used to gather the data upon which the evaluation of Course Outcomes of first year is based
8.4.1 5 5
8.4.2 [Record the attainment of Course Outcomes of all first year courses 5 5
8.5 |Attainment of Program Outcomes of all first year courses 20 20 20
8.5.1 [Indicate results of evaluation of each relevant PO/PSO 10 10
8.5.2 [Actions taken based on the results of evaluation of relevant POs /PSOs 10 10
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9 Criterion 9: Student Support Systems (50) 50 50
9.1  |Mentoring system to help at individual level 5 5
9.2 [Feedback analysis and reward /corrective measures taken, if any 10 10
9.3  |Feedback on facilities 5 5
9.4  |Self —Learning 5 5
9.5  |Career Guidance, Training, Placement 10 10
9.6  |Entrepreneurship Cell 5 5
9.7  |Co-curricular and Extracurricular Activities 10 10
10 Criterion 10: Governance, Institutional Support and Financial Resources (120) 120 120
10.1 |Organization, Governance and Transparency 55 55 55
10.1.1 |State the Vision and Mission of the Institute 5 5
10.1.2 |Availability of the Institutional Strategic Plan and its Effective Implementation and Monitoring 25 25
Governing body, administrative setup, functions of various bodies, service rules procedures, recruitment and promotional policies.

10.1.3 10 10
10.1.4 |Decentralization in working and grievance redressal mechanism 5 5
10.1.5 |Delegation of financial powers 5 5
10.1.6 [Transparency and availability of correct/unambiguous information in public domain 5 5

10.2  |Budget Allocation, Utilization, and Public Accounting at Institute level 15 15 15
10.2.1 |Adequacy of Budget allocation 5 5
10.2.2 |Utilization of allocated funds 5 5
10.2.3 |Availability of the audited statements on the institute’s website 5 5

10.3 [Program Specific Budget Allocation, Utilization 30 30 30
10.3.1 |Adequacy of budget allocation 10 10
10.3.2 |Utilization of allocated funds 20 20

104 |Library and Internet 20 20 20
10.4.1 |Quality of learning resources (hard/soft) 10 10
10.4.2 |Internet 10 10

Gross Totalf 1000 |982.59
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Kalasalingam University (Kalasalingam Academy of Research and Education)
SELF ASSESSMENT REPORT(TIER - 1)

Part A : Institutional Information

1 Name and Address of the Institution

Kalasalingam University (Kalasalingam Academy of Research and Education),
Kalasalingam University Anand Nagar, Krishnankoil- 626 126 Srivilliputtur(via) Virudhunagar (Dist.) Tamil Nadu

2 Name and Address of Affiliating University

Kalasalingam University

3 Year of establishment of the Institution:

1984

4 Type of the Institution:

Institute of National Infortance Autonomous
University Any other(please specify)

Deemed University

5 Ownership Status:

Central Government Trust

State Government Society

Government Aided Section 25 Company

Self financing Any Other(Please Specify)

6 Other Academic Institutions of the Trust/Society/Company etc., if any

Name of Institutions Year of Establishment Programs of Study Location
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7 Details of all the programs being offered by the Institution under consideration:
Program
Program Start of | Year of AICTE | Initial | Intake Current - Program for 9
Name of Program . Accreditation status From | To . . for
Applied level | year approval Intake | Increase | Intake consideration )
Duration
Granted accreditation for 3 years for the
B.Tech. Computer Science and Engineering UG 2007 2007 300 Yes 240 . . . Y 2018 | 2021 | Yes 4
period (specify period)
B.Tech. Computer Science and Engineering - Artificial Intelligence
omputer Scl gineering - Ariict N UG 2020 | 2020 60 No 60 Not eligible for accreditation I 4
and Machine Learning
B.Tech. Computer Science and Engineering - Data Science ‘ UG ‘ 2020 ‘ 2020 ‘ 60 ‘ No ‘ 120 ‘ Not eligible for accreditation ‘ - ‘ - ’ No ’ 4
B.Tech. Computer Science and Engineering - Cyber Security ‘ UG ‘ 2020 ‘ 2020 ‘ 60 ‘ No ‘ 180 ‘ Not eligible for accreditation ‘ - ‘ - ’ No ’ 4
B.Tech. Computer Science and Engineering - Internet of Things
P . . 9 9 g UG 2020 2020 60 No 60 Not eligible for accreditation - - No 4
and Cyber Security Including Block Cha
M.Tech. Computer Science and Engineering ‘ PG ‘ 2007 ‘ 2007 ‘ 18 ‘ Yes ‘ 12 ‘ Not eligible for accreditation ‘ - ‘ - ’ No ’ 2
Not accredited (specify visit dates
B.Tech. Agricultural Engineering UG 2017 2017 60 No 60 year) (specify = - No 4
Not accredited (specify visit dates
B.Tech. Aeronautical Engineering UG 2017 2017 30 No 30 year) (specify = - 0 4
Not accredited (specify visit dates
B.Tech. Automobile Engineering UG 2011 2011 60 Yes 30 year) (specify = - 0 4
Sanctioned Intake for Last Five Years for the B.Tech. Automobile Engineering
Academic Year Sanctioned Intake
2021-22 30
2020-21 30
2019-20 30
2018-19 30
2017-18 30
2016-17 60
Not accredited (specify visit dates
B.Tech. Biomedical Engineering UG 2015 2015 90 Yes 60 year) (specify e - 0 4

https://enba.nbaind.org/SARTemplates/eSARUGT erlPrint.aspx?Appid=6246&Progid=558#
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M.Tech. Biotechnology

Name of Program Prog.ram Start of | Year of AICTE | Initial | Intake Current Accreditation status From | To Prog'ram fc')r :)rrogram
Applied level | year approval Intake |Increase | Intake consideration Duration
Sanctioned Intake for Last Five Years for the B.Tech. Biomedical Engineering
Academic Year Sanctioned Intake
2021-22 60
2020-21 60
2019-20 90
2018-19 90
2017-18 90
2016-17 90
B.Tech. Chemical Engineering UG 2014 | 2014 60 Yes 30 ;‘eo;) accredited  (specify visit dates, | | |, 4
Sanctioned Intake for Last Five Years for the B.Tech. Chemical Engineering
Academic Year Sanctioned Intake
2021-22 30
2020-21 30
2019-20 30
2018-19 30
2017-18 30
2016-17 60
B.Tech. Food Technology UG 2015 2015 90 No 90 Applying first time -- -- No 4
B.Tech. Mechanical Engineering UG 2007 | 2007 180 | Yes 120 Séizzeﬁssz‘;;dg:::gz;m Syearsforthe | ;12 2023 0 4
Sanctioned Intake for Last Five Years for the B.Tech. Mechanical Engineering
Academic Year Sanctioned Intake
2021-22 120
2020-21 180
2019-20 180
2018-19 180
2017-18 180
2016-17 240
PG 2007 2007 12 No 12 Applying first time -- -- 0 2

https://enba.nbaind.org/SARTemplates/eSARUGT erlPrint.aspx?Appid=6246&Progid=558#
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Program
Program Start of | Year of AICTE | Initial | Intake Current . Program for 9
Name of Program : Accreditation status From | To . ; for
Applied level | year approval Intake |Increase | Intake consideration .
Duration
0 2

M.Tech. Industrial Safety & Engineering PG ‘ 2011 ‘ 2011 ‘ 12 ‘ No ‘ 12 ‘ Applying first time ‘ - - ‘ 0 2
Not accredited (specify visit dates,

M.Tech. Manufacturing Engineering PG 2014 2014 12 No 12 year) (specify -- -- 0 2
Not redit i isit t

M.Tech. Renewable Energy Technologies PG 2015 | 2015 12 No 12 yeoar)acc edited (specity visit dates, | | 4 2

M.Tech. Civil Structural Engineering ‘ PG ‘ 2015 ‘ 2015 ‘ 12 ‘ No ‘ 12 ‘ Applying first time ‘ - - ‘ 0 ‘ 2

M.Tech. VLSI Design ‘ PG ‘ 2007 ‘ 2007 ‘ 12 ‘ No ‘ 12 ‘ Eligible but not applied ‘ - - ‘ 0 ‘ 2
Not accredited (specify visit dates,

M.Tech. Automotive Systems Engineering PG 2009 2009 12 No 12 year) (specity -- -- 0 2
Not accredited (specify visit dates,

MCA. Computer Applications PG 2007 2007 30 No 30 year) (specify - - 0 2

MBA. Business Administration PG 2007 | 2007 120 | No 120 ;\'eo;) accredited (specity wisit dates, | | 14 2
Not dited i isit dat

MBA. Insurance and Risk Management PG 2007 2007 18 No 18 yeoar) accredited  (specify visit dates, - - 0 2
Granted ditation for 3 for th

B.Tech. Civil Engineering UG 2007 2007 60 Yes 60 ra_ne accfe |a|_on orsyearsfortne 2018 | 2021 | No 4
period (specify period)

Sanctioned Intake for Last Five Years for the B.Tech. Civil Engineering

Academic Year Sanctioned Intake

2021-22 60

2020-21 60

2019-20 60

2018-19 60

2017-18 60

2016-17 0
Granted ditation for 3 for th

B.Tech. Biotechnology UG 2007 | 2007 120 | No 120 ranted accreditation for s years 1ortne | 516 | 5001 | 0 4
period (specify period)
Granted ditation for 3 for th

B.Tech. Electronics and Communication Engineering UG 2007 2007 300 Yes 240 ra}ne accfe |a!on orsyearsforine 2018 | 2021 | No 4
period (specify period)

https://enba.nbaind.org/SARTemplates/eSARUGT erlPrint.aspx?Appid=6246&Progid=558#
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Program
Program Start of | Year of AICTE | Initial | Intake Current . Program for 9
Name of Program : Accreditation status From | To . ; for
Applied level | year approval Intake |Increase | Intake consideration .
Duration
Sanctioned Intake for Last Five Years for the B.Tech. Electronics and Communication Engineering
Academic Year Sanctioned Intake
2021-22 240
2020-21 240
2019-20 240
2018-19 240
2017-18 240
2016-17 240
Granted accreditation for 3 years for the
B.Tech. Electrical and Electronics Engineering UG 2007 2007 60 No 30 . . . ¥ 2020 | 2023 | 0 4
period (specify period)
B.Tech. Information Technology UG ‘ 2007 ‘ 2007 ‘ 300 ‘ Yes ‘ 60 ‘ Applying first time ‘ -- -- ‘ 0 4

8 Programs to be considered for Accreditation vide this application:

S No Level Discipline Program

1 Under Graduate Engineering & Technology Biotechnology

2 Under Graduate Engineering & Technology Computer Science & Engg.

3 Under Graduate Engineering & Technology Electronics & Communication Engg.

9 Total number of employees

https://enba.nbaind.org/SARTemplates/eSARUGT erlPrint.aspx?Appid=6246&Progid=558#
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A. Regular* Employees (Faculty and Staff):

2021-22 2020-21 2019-20
Items
MIN MAX MIN MAX MIN MAX
Faculty in Engineering (Male) 228 232 292 309 254 265
Faculty in Engineering (Female) 89 92 96 100 80 87
Faculty in Maths, Science & Humanities teaching in engineering program (Male) 49 55 41 45 40 42
Faculty in Maths, Science & Humanities teaching in engineering program (Female) | 29 30 14 17 20 21
Non-teaching staff (Male) 442 461 457 476 501 518
Non-teaching staff (Female) 167 174 172 179 209 223
B. Contractual* Employees (Faculty and Staff):
2021-22 2020-21 2019-20
Items
MIN MAX MIN MAX MIN MAX
Faculty in Engineering (Male) 0 0 0 0 0 0
Faculty in Engineering (Female) 0 0 0 0 0 0
Faculty in Maths, Science & Humanities teaching in engineering Programs (Male) 0 0 0 0 0 0
Faculty in Maths, Science & Humanities teaching in engineering Programs (Female) | 0 0 0 0 0 0
Non-teaching staff (Male) 0 0 0 0 0 0
Non-teaching staff (Female) 0 0 0 0 0 0

10 Total number of Engineering students:

https://fenb
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Engineering and Technology- UG Shiftl Shift2
Engineering and Technology- PG Shiftl Shift2
Engineering and Technology- Polytechnic Shiftl Shift2
MBA Shiftl Shift2
MCA Shiftl Shift2

Engineering and Technology- UG Shift-1

Course Name 2021-22 2020-21 2019-20

Total no. of Boys | 3529 2535 1690

Total no. of Girls | 1226 2677 2531
Total | 4755 5212 4221

Engineering and Technology- PG Shift-1

Course Name 2021-22 2020-21 2019-20

Total no. of Boys | 57 124 27

Total no. of Girls | 24 132 36
Total | 81 256 63

11 Vision of the Institution:

To be a University of Excellence of International Repute in Education and Research.

12 Mission of the Institution:

1. To provide a scholarly teaching-learning ambience which results in creating graduates equipped with skills and acumen to solve real-life problems.
2. To promote research and create knowledge for human welfare, rural and societal development.
3. To nurture entrepreneurial ambition, industrial and societal connect by creating an environment through which innovators and leaders emerge.

13 Contact Information of the Head of the Institution and NBA coordinator, if designated:

https://enba.nbaind.org/SARTemplates/eSARUGT erlPrint.aspx?Appid=6246&Progid=558#
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Head of the Institution

Name Dr. V. Vasudevan
Designation Registrar

Mobile No. 9487551111
Email ID registrar@klu.ac.in

NBA Coordinator, If Designated

https://enba.nbaind.org/SARTemplates/eSARUGT erlPrint.aspx?Appid=6246&Progid=558#
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PART B: Program Level Criteria

CRITERION 1 Vision, Mission and Program Educational Objectives 50

1.1. State the Vision and Mission of the Department and Institute (5)

Kalasalingam Academy of Research and Education (KARE) formerly ArulmiguKalasalingam
College of Engineering was established in 1984 by the pioneering KalasalingamAnandamAmmal
Charities. Located at the pristine foothills of scenic Western Ghats, the college obtained the Deemed
to be University status in 2006. The Institution has been serving the society for the past thirty-
sevenyears and it caters to the needs of the students from all walks of the society. KARE offers UG,
PG and Ph.D.programmes in various disciplines of engineering, science and humanities. The
Institution has been re-accredited by NAAC with ‘A’ grade with a CGPA of 3.11 in 2015.The
university has been producing technically competent professionals as evidenced by the placement

records ofthe institution.

Institute Vision

To be a University of Excellence of International Repute in Education and Research
Institute Mission

1. To provide a scholarly teaching learning ambience which results in creating graduates

equipped with skills and acumen to solve real-life problems

2. To promote research and create knowledge for human welfare, rural and societal

development

3. To nurture entrepreneurialambition, industrial and societal connect by creating an

environment through which innovators and leaders emerge.
Department Vision

To be a department of excellence in quality education and research in the multidisciplinary areas of

Biotechnology
Department Mission

1. To imbibe the ability of critical thinking, scholastic attitude and provide solutions for critical

problems



2. To embed acumen of life-long learning and zeal to pursue research in various disciplines of

Biotechnology.

3. To nurture the ability to create sustainable solutions with a blend of socio-ethical

understanding.

The Department was initiated in 2002 by starting a UG program (B.Tech. in Biotechnology) with an
initial intake of 30 students that was later increased to 60. After it became part of Kalasalingam
University (Kalasalingam Academy of Research and Education), to meet the growing demands, the
intake was increased to 120. A PG program (M.Tech. in Biotechnology) was started in the year
2007 with an intake of 12. A Ph.D. program in Biotechnology was also started in the same year.The
B.Tech.Biotechnology program was accredited by NBA in 2015 and ABET in 2019.

1.2.State the Program Educational Objectives (PEOs) (5)

Program Educational Objectives
PEO1 - Graduates will attain a general level of competence in order to pursue advanced courses and

/ or acquire specialized training and skills relevant to their professions.

PEO2 -Graduates will be engineering practitioners and leaders in public and private sector

undertakings, who would help solve industry’s technological problems and serve our society.

PEO3 - Graduates will learn to uphold ethical conduct in their professions, have effective

communication skills, and an affinity towards lifelong learning.

1.3. Indicate where the Vision, Mission and PEOs are published and disseminatedamong
stakeholders (15)

The programme identified the following as stakeholders: Student, Faculty, Alumni, Employers and
Parents.

Students are the most prominent players in the program; their feedback is taken into consideration
in designing new curricula / or modifying existing curricula, in introducing new elective courses on
state-of-the-art technologies or ones that meet prevailing employment requirements; and in

improving the teaching-learning process.

Faculty play a vital role in designing the curriculum, establishing the PEOs and / POs of the
program, and in the teaching-learning process; they check the consistency of the program



Alumni are an important segment of the program as they are the measure of the long-term success
of our program; alumni feedback helps in curriculum design to meet recent trends; they help and
guide the students so that PEOs and POs are met.

Employers represent the major end-users of our products, the graduates; they direct the process of
designing the program by creating an awareness of current industry needs, thereby providing us

inputs to train our students according to industry demands.

Parents are an integral part of the program as they always expect their sons/daughters to succeed in

education and land good jobs or pursue higher education.

The Vision and Mission are published in the website of the University (www.kalasalingam.ac.in)

and the Department (www.kalasalingam.ac.in/departments.php?getid=1); displayed prominently in

the Department premises (in the office and laboratories); published in the Syllabus & Regulations
Book, Laboratory Manuals, Course Plans and on the Notice Boards. The Mission and Vision are
disseminated to all the stakeholders during Parent-Teachers Association meetings, Class Committee

meetings, Student meetings and Freshmen Induction Programs.

The PEOs of the program are published in the  University  website

(http://kalasalingam.ac.in/site/programme-educational-objectives/).It is also published in the

Curriculum and Syllabus Handbook and in the CoursePlan provided to the students. The PEOs are
also displayed at various places in the department. Apart from this, the PEOs are disseminated to all
the stake holders during various interactive sessions including Parent-Teachers Association

meetings, meetings with the students, Board of Studies Meetings etc.


http://www.kalasalingam.ac.in/departments.php
http://kalasalingam.ac.in/site/programme-educational-objectives/

Vision, Mission and PEOs Published in University Website
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Display of Vision, Mission and PEO statements in the Department Premises
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1.4. State the process for defining the Vision and Mission of the Department, and PEOs of the
program (15)

Process of defining Vision and Mission of the Department:

The process of defining of vision and mission is carried out in two stages: viz. Consultative process,
Deliberative process. The process of definition is depicted in fig. 1.1.4.1. During the consultative
process, the department head consults with various stakeholders including the Sponsoring trust,
University administrators, Local community, Industry experts, faculty and alumni. Hence the
requirements of the local community, industry focus, faculty expertise, alumni interests,

administrative and sponsoring supports are augmented and analysed.

With the analysed report, the department proposes the draft Vision and Mission statements. The
draft document will be subjected to the deliberative process composing members from Academic

council and Board of Management. The deliberated Vision and Mission are then released for follow

up.

Consultative Process

Indultry
Tr\lﬂ

\/¢

University «—| Faculty

M & / &

Local Alumni
__community

Draft vision and
Mission

Deliberative Process l

Fig. 1.1.4.1 Process of defining the Vision and Mission of the Department



Process of defining PEOs of the Program:

Definition of PEOs of the Program is carried out in two stages: viz. Consultative process,
Deliberative process. Fig. 1.1.4.2 depicts the process of defining the PEO. During the
consultative process, the department head consults with various stakeholders including the

Parents, Student representatives, Recruiters, Industry experts, faculty and alumni.

With the data received from the stakeholders, the department proposes the draft PEOs of the
Program. The draft document will be subjected to the deliberative process composing members
from Program Advisory Board, Board of Studies, Academic Council and Board of

Management. The deliberated PEOs are then released for follow up.

_~Consultative Process

Parents lgdm

Student Head of the Academicians
Ropmonutlm_’ Department :_—

Recruiters Alumni

Deliberative Process

Program

Ldvisory Boarg 5 | Needs Revision /

Academic
Council

Fig. 1.1.4.2 Process of defining the Program Educational Objectives (PEOs) of the Program



1.5. Establish consistency of PEOs with Mission of the Department (10)

The mission of the program is to offer quality education to the students.

The first PEO of this program ensures that graduates attain the necessary level of theoretical and
practical knowledge to pursue higher education or absorb job-specific training and skills by
imparting quality education.

The second PEO lays strong emphasis on how well graduates can translate their knowledge and
skills into viable solutions to problems encountered in the various areas ofbiotechnology, such as
healthcare, food, the environment and industrial manufacturing, which is in line with the

Department’s Mission.

The third PEO stresses on the fitness of graduates for taking up responsible positions as academics,
industrial personnel and biomedical specialists in Public and Private sectors after having acquired
higher education and training. This is in line with the Mission of the Department.

The Consistency of PEOs with Mission of the Department is displayed in Table B.1.5

PEO Statements M1 M2 M3
Technical skills | Research skills Sustainable
and Critical and Life-long solution and
thinking learning Socio-ethical
understanding
) . . 3 3 2
PEO1:Graduates will attain a
general level of competence in
order to pursue advanced
courses and / or acquire
specialized training and skKills
relevant to their professions.
PEO2:Graduates  will  be 3 2 3
engineering practitioners and
leaders in public and private
sector undertakings, who would
help solve industry’s
technological problems and
serve our society.
) . 2 3 3
PEO3:Graduates will learn to
uphold ethical conduct in their




professions, have effective
communication skills, and an

affinity  towards lifelong
learning.
Table B.1.5
Low 1
Moderate 2
High 3

10




CRITERION 2 Program Curriculum and Teaching —Learning 100

Processes

2.1. Program Curriculum (30)
2.1.1. State the process for designing the program curriculum (10)

(Describe the process that periodically documents and demonstrates how the program

curriculum is evolved considering the POs and PSOs)

The curriculum has been designed in such a way to cater the industrial and research needs.
The curriculum design process involves both consultative and deliberative processes
involving various committees as per the statutory bodies norms and as well the institute rules,
which includes Academic Council (AC), Board of Studies (BoS) and Program Advisory
Board (PAB). The curriculum design, development and update process framework are
depicted in Fig. 2.1.1.1.
Curriculum design process at KARE can broadly be categorized in three stages:
(i) Need Analysis and Assessment: Need assessment is the basic element of curriculum
design, development, and revision. The need assessment shall be carried out to identify the
key competencies, desirable characteristics, and desirable learning experiences in curriculum
development process. Need Analysis includes but not limited to the following:

e Policy Revision at the National Level National Education Policy

e  Statutory and Regulatory Bodies

e  UNESCO Curriculum competencies

e  Accreditation Bodies

e  Professional Bodies

e  Stakeholders Feedback

e Industry Associations

e  Emerging Thrust Areas

The illustration of the student centric curriculum is depicted in Fig. 2.1.1.2.

11
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ﬂ
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Fig. 2.1.1.1 Process of Designing the Program Curriculum
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Fig. 2.1.1.2 lllustration for design and development of student-centred

curriculum

(ii) Draft Curriculum: The Program Coordinator consolidates the Need Analysis report with
the team of Course/Module Coordinators and proposes a draft curriculum. The draft
curriculum is prepared with the references of peers from National and International
Universities, as well as with the compliance of Course Outcomes (COs), Program
Outcomes (POs), Program Specific Outcomes (PSOs), Program Educational Objectives
(PEOs).

(iii) Review of the Draft Curriculum: The draft curriculum will be reviewed by the Program
Advisory Board (PAB). PAB will consider revision/improvement for the curriculum, if
required. The BoS duly constituted as per norms, consisting of members including experts
from Academia and Industry, will review the curriculum. The BoS considers
revision/improvement for the curriculum, if required. The Academic Council will

13



consider the recommendations of the BoS and provide suggestions/approval for the

program curriculum.

The curriculum of the Under Graduate Biotechnology program combines the breadth and
depth of biotechnology that includes basic mathematics and sciences, Program Electives and
Humanities Electives besides Program Cores so that the students can be prepared for a
professional career in the biotechnology industries and for higher studies in the field of
biotechnology and allied fields.

The program specific criteria specified by two lead Professional Societies, the American
Society of Agricultural and Biological Engineers and the American Institute of
Chemical Engineers were consulted and that was taken as in put in defining the curriculum.
The criteria specified by Agricultural and Similarly Named Engineering Programs and,
Biological and Similarly Named Engineering Programs of the lead society American Society
of Agricultural and Biological Engineers and by Chemical, Biochemical, Biomolecular, and
Similarly Named Engineering Programs of the lead society American Institute of Chemical

Engineers was considered for framing our curriculum.

Courses satisfying the

: Lead society Program Criteria N
No. criteria
1. | American Agricultural | The curriculum must | Mathematics:
Society of and Similarly | include mathematics v" Mathematics |
Agricultural Named through differential v Mathematics |1
and Biological | Engineering | equations and v" Mathematics Il
Engineers Programs biological and

engineering sciences
consistent with the

Engineering Sciences:

v" Basic Civil and

program educational Mechanical
objectives. The Engineering
curriculum must v' Basic Electrical and
prepare graduates to Electronics

apply engineering to Engineering
agriculture, v' Environmental
aquaculture, forestry, Sciences

human, or natural
resources.

Biological Sciences:

v" Microbiology
v Cell Biology and
Genetics

14




v" Principles of
Biochemistry

v' Biochemistry
Laboratory

v Microbiology
Laboratory

v’ Bioenergetics and
Metabolism

v Cell and Molecular
Biology

v Cell and Molecular
Biology Laboratory

v Genetic
Engineering

v" Animal

Biotechnology

Plant Biotechnology

Health care

Biotechnology

v" Molecular
diagnostics and
Therapeutics

AN

Biological
and Similarly
Named
Engineering
Programs

The curriculum must
include mathematics
through differential
equations, a thorough
grounding in
chemistry and biology
and a working
knowledge of
advanced biological
sciences consistent
with the program
educational
objectives. The
curriculum must
prepare graduates to
apply engineering to
biological systems.

Mathematics:
v" Mathematics |
v' Mathematics Il
v' Mathematics Il
Chemistry:
v' Chemistry
v" Principles of
Biochemistry
v Biochemistry
Laboratory
Biological sciences:
v" Microbiology
v Microbiology
Laboratory
v" Cell Biology and
Genetics
v’ Cell and Molecular
Biology
v’ Cell and Molecular
Biology Laboratory
Immunology
Genetic
Engineering
Laboratory

AN

15




v

Immunology
Laboratory

Advanced biological

sciences:

v

<

AN NI NN

Genetic
Engineering
Animal
Biotechnology
Plant biotechnology
RNAI Technology
Vaccinology
Functional
Genomics

American
Institute of
Chemical
Engineers

Chemical,
Biochemical,
Biomolecular,
and Similarly
Named
Engineering
Programs

The curriculum must
provide a thorough
grounding in the basic
sciences including
chemistry, physics,
and/or biology, with
some content at an
advanced level, as
appropriate to the
objectives of the
program. The
curriculum must
include the
engineering
application of these
basic sciences to the
design, analysis, and
control of chemical,
physical, and/or
biological processes,
including the hazards
associated with these
processes.

Mathematics:

v
v
v

Mathematics |
Mathematics 11
Mathematics 11

Basic Sciences:

AN NN

Physics |

Physics 11
Chemistry

Physics Laboratory
Chemistry
Laboratory

Biological sciences:

v
v

v

v

v

v

Microbiology
Microbiology
Laboratory

Cell Biology and
Genetics

Cell and Molecular
Biology

Cell and Molecular
Biology Laboratory
Immunology
Laboratory

Engineering applications:

v

v
v

Bioprocess
Calculations
Unit Operations
Bioprocess
Principles
Enzyme
Technology
Reaction
Engineering for

16




Biotechnologists

v" Metabolic
Engineering

v Bioprocess
Instrumentation and
Control

v" Transport
Phenomena
InBioprocesses

v’ Bioreactor Design
And Analysis

v" Chemical
Engineering
Laboratory

v’ Bioprocess
Laboratory

v’ Biochemical
Engineering

v’ Biochemical
Engineering
Laboratory

v Downstream
Processing

v Downstream
Processing
Laboratory

2.1.2. Structure of the Curriculum (5)

Currently three curricular paths are followed: regulations 2013, regulations 2018 and regulations 2021.
This program is offered on a Semester Pattern and each academic year consists of two semesters. The
odd semester starts from July and ends in November and the even semester starts in December and
ends in April. Each semester consists of 90 working days devoted to teaching-learning process and the
students are required to maintain 80% attendance for each course so that they are eligible to write their
examinations.

Requlation 2021

The structure of B.Tech. Biotechnology curriculum- regulation 2021 is provided in Table B.2.1.2a. A

student has to earn a total of 160 credits to obtain the degree in B. Tech., Biotechnology. In addition to
the credit requirement for award of degree, students have to complete the required mandatory and

complimentary skill courses.

17



Course Course Title Total Number of contact hours
Code
Lecture |Tutorial | Practica X- Total Credits
(L) (M I# Compone |Hours/week
(P) nt
(X)

Foundation Core

211ENG1301 |Endlish for 2 0 0 3 5 3
Engineers

211PHY1301 [Physics 3 0 2 0 5 4

b11MAT1301 [Lnear Algebraand | 4 2 0 0 5 4
Calculus
Introduction to

211MEC1201 [Engineering 0 0 2 3 5 2
Visualization
Problem Solving

211CSE1401 |using computer 1 0 2 3 6 3
Programming

b11BIT1101 |Prology for 3 0 0 0 3 3
Engineers
Basic Electrical and

211EEE1301 [Electronics 3 0 2 0 5 4
Engineering

211CHY1301 |Chemistry 3 0 2 0 5 4
Multiple

211MAT1303| Medration, ODE 3 0 2 0 5 4
and complex
variable

211MEC1401 PuStainable Design 1 0 2 3 6 3
and Manufacturing

b11CSE1402 [YIMON 1 0 2 3 6 3
Programming

211ECE1301 |OTSensors and 1 0 0 3 4 2
Devices

b11MEC1301 [[Inovation and 1 0 0 3 4 2
Entrepreneurship

211MAT1302 [ratistics for 2 0 0 3 5 3
Engineers

Program Core

212BIT1301 |Microbiology 3 0 3 0 6 4

212B1T1302 |Biochemistry 3 0 3 0 B 4

212BIT1303 Cglland Molecular 3 0 3 0 5 4
Biology

18




212CHE1304 [Principles of

Chemical 3 1 3 0 7 5

Engineering
212BIT1304 Bioinformatics 3 0 3 1 7 5
212BI1T2305 |Bioprocess

Principles < L 4 0 8 °
212BIT2306 |Genetic

Engineering 3 . 4 0 8 >
212BIT3307 |Biochemical

Engineering < L g L 11 0
212BIT3308 |Immunology 3 1 3 0 7 5
212BI1T3309 |Bio separations:

Principles and 3 1 6 1 11 6

Applications
212MAT2102 |Numerical Methods

and Laplace 3 0 0 0 3 3

Transforms
Program Elective
213BITXXXXElective | 3 0 0 0 3 3
213BITXXXXElective Il 3 0 0 0 3 5
213BITXXXX[Elective 11 3 0 0 0 3 3
213BITXXXXElective IV 3 0 0 0 3 5
213BITXXXX[Elective V 3 0 0 0 3 3
213BITXXXXElective VI 3 0 0 0 3 5
213BITXXXXElective VI 3 0 0 0 3 3
213BITXXXX|Elective VIII 3 0 0 0 3 3
University Elective Courses
?(14XXXXXX Open Elective | 4 0 0 0 4 4
214AXXXXXX |Open Elective Il
v 3 0 0 0 3 3
21IAXXXXXX |Open Elective 1l
v 3 0 0 0 3 3
214XXXXXX |Open Elective IV
v 3 0 0 0 3 3
214XXXXXX |Open Elective V 3 0 0 0 3 3
X

19




Experiential Core

215BI1T1101 |Design Project | 0 0 9 0 9 3
215BIT1201 |Design Project I 0 0 9 0 9 3
215BI1T1301 |Capstone Project 0 0 30 0 30 10
Experiential Elective
216B1T2201 |(CSP/Internship/ 0 0 100 0 100 8

UG Research

Competitions)

Total 100 8 202 26 336 160

Table B.2.1.2a

List of Program Electives

-
-
o
O

S. No | Course Code | Course Name

1. | 213BIT1101 | Genetics 3 0 0 3
2. | 213BIT1102 | Human Anatomy and Physiology 3 0 0 3
3. | 213BIT1103 | Bioorganic Chemistry 3 0 0 3
4. | 213BIT1104 | Industrial Biotechnology 3 0 0 3
5. | 213BIT1105 | Protein Science and Engineering 3 0 0 3
6. | 213BIT1106 | Food Processing and Technology 3 0 0 3
7. | 213CHE1122 | Reaction Engineering for 3 0 0 3
Biotechnologists
8. | 213CHE1123 | Mass Transfer
9. | 213BIT2107 | Clinical Biochemistry

10. | 213BIT2108 | Environmental Biotechnology
11.] 213BIT2109 | Healthcare Biotechnology
12.| 213BIT2110 | Enzyme Technology

13.] 213BIT2111 | Agricultural Biotechnology
14. | 213BIT2112 Bioenergy

15.] 213BIT2113 | Drug Design and Development
16. | 213BIT2114 | Infectious Diseases

17.] 213BIT3115 | Animal Biotechnology

18.| 213BIT3116 | Plant Biotechnology

19.| 213BIT3117 | IPR in Biotechnology

20. | 213BIT3118 | Bioreactor Design and Analysis
21.| 213BIT3119 | Biosensors

22.| 213BIT3120 | Molecular Diagnostics and
Therapeutics
23.| 213BIT3121 | Radiation Biology

WIWWWWWWWWwwwwww
OO0 0|O0|0O|O|O|O|0|O0|O0|O|O|O
OO0 0|0|0O|O0O(0O|0|0|0|O|O|O
WWWWWWWWWwWww www w

w
o
o
w
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24.| 213BIT3122 | Clinical Trials and Management
25.| 213BIT3123 | Biomaterials

26. | 213BIT3124 | Entrepreneurship in Biotechnology
27.| 213BIT3125 | Stem Cell Technology

28.| 213BIT3126 | Cell Culture Technologies

29. | 213BIT3127 | Evolutionary Biology

30. | 213BIT3128 | Tissue Engineering

WWWww ww
[elleliolielle]lio]ie)
OO0 O0|Oo|Oo|o
W WWww wlw

Requlations 2018

The structure of B.Tech., Biotechnology curriculum- regulation 2018 is provided in Table B.2.1.2b. A
student has to earn a total of 160 credits to obtain the degree in B. Tech., Biotechnology. In addition to
the credit requirement for award of degree, students have to complete the required mandatory and non-
CGPA courses.

Course Course Title Total Number of contact hours
Code . -
Lecture [Tutorial Practical Total Credits
(L) (T) # (P) Hours/week
Basic Sciences and Mathematics
PHY18R176 | ySics for 3 1 2 6 5
Biotechnology
CHY18R171 (Chemistry 3 1 2 6 5
MAT18R101 |calculusand 3 1 0 4 4
Linear Algebra
Multiple Integration
Ordinary
MAT18R102 |Differential 3 1 0 4 4
Equations and
ComplexVariable
MAT18R201 |Biostatistics 3 1 0 4 4
BIT18R101 |Plology for 3 0 0 3 3
Engineers
Humanities and Social Science
English for
HSS18R151 ([Technical 2 0 2 4 3
Communication
Soft skills
HSS18R101 [Soft skills-I 2 0 0 2 1
HSS18R102 [Soft skills-11 2 0 0 2 1

21



HSS18R201 |Soft skills-I11 2

Basic Engineering
Basic Electrical and

EEE18R171 [Electronics 6
Engineering
Engineering

MEC18R151 |Graphics and 5
Design

CSE18R171 Programmlng_for 6
Problem Solving

MEC18R152 |-ndineering 5
Practice

BIT18R102 Cell B_lologyand
Genetics 3
Principles of

CHE18R275 [Chemical 7
Engineering

Program Core

a. Core Courses

BIT18R271 [Microbiology 7

BIT18R272 | nciples of 7
Biochemistry

BIT18R273 [Molecular Biology 6

BIT18R274 Bioinformatics 7

BIT18R205 Bloenergetlcs and 4
Metabolism

BIT18R371 |oIOProcess 8
Principles

BIT18R372 (Genetic Engineering 8

BIT18R373 [Diochemical 10
Engineering

BIT18R374 |Immunology 7
Bioseparations:

BIT18R471 [Principles and 10
Applications

b. Community Service Project

BIT18R399 Community Service 3

Project

c. Project Work

22




BIT18R498

Project work-I

BIT18R499

Project work-I1

30

Elective Courses

a. Professional Elective

BIT18RXXX

Elective |

BIT18RXXX

Elective 1l

BIT18RXXX

Elective Il

BIT18RXXX

Elective IV

BIT18RXXX

Elective V

BIT18RXXX

Elective VI

Wl W W W w w
ol o o o o] o
ol o o o o] o

Wl W W W wl w

Wl W W Wl wl w

b. Open Elective

XXX18RXXX|Open Elective |

XXX18RXXX|Open Elective Il

XXX18RXXX|Open Elective 111

XXX18RXXX|Open Elective IV

XXX18RXXX|Open Elective V

XXX18RXXX|Open Elective VI

Wl W W W w w

ol o ol o o o

ol o ol o o o

Wl W W W w w

Wl W W W w w

c. Humanities Elective

HSS18RXXX Humanities
Elective |

HSS18RXXX Humanities
Elective Il

Internship/ Industry Training

BIT18R397 |Internship/
Industry Training

0

90

90 (15 days)

Total

116

17

181

314

160

Table B.2.1.2b

List of Professional Electives

S. No

Course Code

Course Name

BIT18R310

Pharmaceutical Biotechnology

N

BIT18R311

Healthcare Biotechnology

BIT18R402

Animal Biotechnology

Wl wwir

olo|lo|H

oO|oO|oO|T

wlw wlO
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4. | BIT18R409 Cancer Biology 3 0 0 3
5. | BIT18R419 Molecular Diagnostics and 3 0 0 3
Therapeutics
6. | BIT18R422 Radiation biology 3 0 0 3
7. | BIT18R424 Clinical Trials and Management 3 0 0 3
8. | BIT18R427 Biomaterials and Bioimaging 3 0 0 3
9. | BIT18R206 Protein Science and Engineering 3 0 0 3
10, BIT18R315 Biophysics 3 0 0 3
11| BIT18R314 Drug Design and Development 3 0 0 3
12| BIT18R420 Signal transduction 3 0 0 3
13| BIT18R421 Functional Genomics 3 0 0 3
14, BIT18R425 Systems Biology 3 0 0 3
15, BIT18R426 Structural Biology 3 0 0 3
16.| BIT18R204 Industrial Biotechnology 3 0 0 3
17.| BIT18R309 Food Processing and Technology 3 0 0 3
18.| BIT18R312 Enzyme Technology 3 0 0 3
19, BIT18R313 Metabolic Engineering 3 0 0 3
20./ CHE18R320 Reaction Engineering for 3 0 0 3
Biotechnologists
21, CHE18R321 Mass Transfer 3 0 0 3
22.| BIT18R407 Bioreactor Design and Analysis 3 0 0 3
23| BIT18R417 Biosensors 3 0 0 3
24, BIT18R207 Analytical Techniques in 3 0 0 3
Biotechnology
25./ BIT18R403 Plant Biotechnology 3 0 0 3
26. BIT18R406 IPR in Biotechnology 3 0 0 3
27.| BIT18R423 Recombinant Protein Production 3 0 0 3
28.| BIT18R429 Entrepreneurship in 3 0 0 3
Biotechnology
29./ BIT18R430 Stem Cell Technology 3 0 0 3
30, BIT18R431 Bioenergy 3 0 0 3
31, BIT18R322 Nanobiotechnology 3 0 0 3
32.( BIT18R323 Plant Bioinformatics 3 0 0 3
33. BIT18R324 Molecular pathogenesis 3 0 0 3
34.| BIT18R412 RNAI Technology 3 0 0 3
35.[ BIT18R413 Vaccinology 3 0 0 3
36. BIT18R414 Bioprocess Instrumentation and 3 0 0 3
Control
37.| BIT18R415 Transport Phenomena in 3 0 0 3

Biological Systems
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List of Humanities Electives

S. No Course Course Name L T P C
Code
1. | HSS18R001 | Management Concepts and 3 0 0 3
Techniques
2. | HSS18R002 | Marketing Management 3 0 0 3
3. | HSS18R003 | Organizational Psychology 3 0 0 3
4. | HSS18R004 | Project Management 3 0 0 3
5. | HSS18RO005 | Stress Management and Coping 3 0 0 3
Strategies
6. | HSS18R006 | Engineering Economics 3 0 0 3
7. | HSS18R007 | Human Resource Management and 3 0 0 3
Labour Law
8. | HSS18R008 | Entrepreneurship Development 3 0 0 3
9. | HSS18RO009 | Cost Analysis and Control 3 0 0 3
10.| HSS18R010 | Product Design and Development 3 0 0 3
11.| HSS18R011 | Business Process Reengineering 3 0 0 3
12.| HSS18R012 | Political Economy 3 0 0 3
13.| HSS18R013 | Professional Ethics 3 0 0 3

Requlations 2013

The structure of B. Tech., Biotechnology curriculum- regulation 2013 and credit distribution is
provided in Table 2.1.2c. A student has to earn a total of 183 credits to obtain the degree in B. Tech.
Biotechnology from Semester | to Semester VIII. The curriculum is designed to incorporate basic
sciences, engineering and core courses. In the fifth, sixth and seventhsemesters the students are offered
elective courses; two interdisciplinary (free) elective courses are mademandatory in the curriculum. In

the eighth semester a project work which carries 10 credits and a self- study elective with 3 credits are

offered.
ggggse Course Title Total Number of contact hours Credits
Lecture Tutorial Practical |Total
(L) (T) #(P) [Hours
Semester |
HSS101 English f(_)r T_echnlcal 2 0 0 9 5
Communication |
MAT103 |Mathematics I 3 0 0 3 3
PHY131  [Physics | 3 0 0 3 3
CHY106  |Chemistry 3 0 0 3 3




CSE102 Programming Languages 2 0 0 2 2

EEE101 Basic Elt_ectrlcal _and _ 4 0 0 4 4
Electronics Engineering

CHY182 Chemistry Laboratory 0 0 3 3 1

CSE181 Programming Language 0 0 3 3 1
Laboratory

Semester 11

HSS102 English f(_)r T_echnlcal 2 0 0 5 5
Communication |1

MAT104  |Mathematics Il 3 0 0 3 3

PHY132  Physics Il 3 0 0 3 3

CIV101 Ba5|_c CI\_/I| and Mechanical 4 0 0 4 4
Engineering

CHY102  [Environmental Sciences 2 0 0 2 2

MEC101 Engineering Drawing 1 0 3 4 2

BIT103 Cell Biology and Genetics 3 0 0 3 3

MEC181 Workshop 0 0 3 3 1

PHY183  |Physics Laboratory 0 0 3 3 1

HSS036 Soft skills-1 2 0 0 2 1

Semester 111

MAT202 Mathematics Il 3 0 0 3 3

CHE253  Bioprocess Calculations 3 1 0 4 4

BIT204 Microbiology 3 0 0 3 3

BIT209 Molecular Biology 3 0 0 3 3

BIT211 Principles of Biochemistry 3 0 0 3 3

BIT214 A_nalytlcal Techniques in 3 0 0 3 3
Biotechnology

BIT281 Biochemistry Laboratory 0 3

BIT283 Microbiology Laboratory 0 0 3 3 2

BIT286 Cgll and Molecular 0 0 3 3 5
Biology Laboratory

HSS037 Soft skills-11 2 0 0 2 1
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Semester 1V

HSSXXX  Humanities Elective | 3 0 0 3 3

CHE252  |Unit Operations 3 1 0 4 4

BIT203 Bloenergetlcs and 3 1 0 4 4
Metabolism

BIT205 Industrial Biotechnology 3 0 0 3 3

BIT215 Blomformatlcs ar)d 3 1 0 4 4
Computational Biology

BIT216 Prot_eln S_C|ence and 3 0 0 3 3
Engineering

BIT288 Computational Biology 0 0 3 3 9
Laboratory

CHE291 Chemical Engineering 0 0 3 3 5
Laboratory

HSS038 Soft skills-I11 2 0 0 2 1

Semester V

BITXXX  |Major Elective | 3 0 0 3 3
Minor Elective | 3 0 0 3 3

BIT303 Bioprocess Principles 3 1 0 4 4

BIT304 Genetic Engineering 3 1 0 4 4

BIT322 Enzyme Technology 3 1 0 4 4

CHE357 Rgactlon Eng_lneerlng for 3 0 0 3 3
Biotechnologists

BIT387 Bioprocess Laboratory 0 0 4 4 2

BIT388 Genetic Engineering 0 0 4 4 5
Laboratory

BIT398 Cor_nmunlty Service 0 0 9 5 1
Project-Phase |

Semester VI

BITXXX  [Major Elective Il 3 0 0 3 3

HSSXXX  [Humanities Elective Il 3 0 0 3 3
Free Elective | 3 0 0 3 3
Minor Elective Il 3 0 0 3 3

BIT305 Biochemical Engineering 3 1 0 4 4
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BIT306 Immunology 3 1 0 4 4
BIT389 Immunology Laboratory 0 0 3 3 2
BIT390 Biochemical Engineering 0 0 5 5 5

Laboratory

Community Service
U Project-Phase |1 b b . e 2
Semester VI
HSSXXX  Humanities Elective 11l 3 0 0 3 3

Free Elective Il 3 0 0 3 3
BITXXX  [Major Elective Il 3 0 0 3 3
BITXXX  [Major Elective IV 3 0 0 3 3
BIT401 Animal Biotechnology 4 0 0 4 4
BIT402 Plant Biotechnology 3 0 0 3 3
BIT403 Downstream Processing 3 1 0 4 4
BIT491 Downstream Processing 0 0 6 6 9

Laboratory
Semester VIII
BITXXX  Self-study Elective 3 0 0 3 3
BIT499 Project Work 0 0 26 26 10

Total 138 10 84 232 183
Table B.2.1.2c
List of Major Electives
Course Code Course Title L|T|P|C
BIT308 Spectroscopic Methods For Structure 3 /0|0 3

Determination

BIT309 Food Processing and Technology
BIT310 Pharmaceutical Biotechnology
BIT311 Healthcare Biotechnology
BIT313 Metabolic Engineering

BIT314 Drug Design and Development
CHE352 Bioprocess Instrumentation and Control

CHE358 Transport Phenomena in Biological
Systems

W WW W W ww
ellellollelielle]Ne]
O OO0l OO o
W WW W W ww
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BIT405 Nanobiotechnology 3 10| 0 3
BIT406 IPR in Biotechnology 3 /0|0 3
BIT407 Bioreactor Design and Analysis 3 /0|0 3
B1T409 Cancer Biology 3100 3
BIT410 Biomedical Engineering 31010 3
BIT412 RNAI Technology 310107 3
BIT413 Vaccinology 3100 3
BIT417 Biosensors 3]10]0 3
BIT418 Molecular Pathogenesis 3100 3
BIT419 Molecular Diagnostics and Therapeutics 31010 3
BIT420 Signal Transduction 31010 3
BIT421 Functional Genomics 3100 3
BIT422 Radiation Biology 3 /0|0 3
BIT423 Recombinant Protein Production 3100 3
BIT424 Clinical Trials and Management 31010 3
List of Minor Electives
Course Code Course Title L|T|P|C
CHE354 Mass Transfer 3 10| 0 3
CHE355 Bioprocess Plant Design Economics 3100 3
CHE356 Chemical and Bio-thermodynamics 3100 3
CHE314 Colloids & Surface Science 3 10| 0 3
CIv322 Environmental Impact Assessment 3100 3
Clv41s Solid Waste Management 3100 3
Clv4le Industrial Wastewater Management 3100 3
CSE103 Data Structures 3 (0|0 3
EIE409 Biomedical Instrumentation 3 10| 0 3
EIE416 Optimization Techniques 3100 ] 3
INT303 Database Management systems 3 10]0 3
List of Humanities Electives
Code No. | Subject L |T|P|C
HSS001 | Total Quality Management 3 0] 0] 3
HSS002 | Engineering Management 3 0] 0] 3
HSS004 Industrial Psychology 3 0] 0] 3
HSS005 | Consumer Psychology 3 10| 0| 3
HSS006 | Professional Ethics 3 0|0 | 3
HSS007 | Operations Management 3 0] 0] 3
HSS008 | Introduction to Economics 3 10| 0| 3

29




HSS010 | International Trade and Finance 3 1]0] 0| 3
HSS011 | Information Systems for Managerial 3 /0|0 | 3
Decision Making
HSS013 | Cost Analysis and Control 3 /0|0 | 3
HSS014 | Introduction to Marketing Management 3 /0|0 | 3
HSS016 | Organizational Psychology 3 /0|0 | 3
HSS017 | International Economics 3 10| 0| 3
HSS018 | Communication Skills 3 1]0] 0| 3
HSS022 | Banking Theory and Practice 3 /0|0 | 3
HSS023 | Entrepreneurship Development 3 /0|0 | 3
HSS025 | Science Fiction: An Appreciation 3 /00| 3
HSS026 German - | 3 0] 0 3
HSS028 | French - | 3 10| 0| 3
HSS030 | Science Technology and Medicine in India: 3 /0|0 | 3
A Historical Perspective
HSS033 | Modern Science in India 3 10| 0| 3
HSS035 | History of Science and Technology 3 /0|0 | 3

2.1.3. State the components of the curriculum (5)

Program curriculum grouping based on course components
Requlations 2021

The total 160 credits are distributed in the following six different categories which are

described below.

i.  Foundation Core

ii.  Program Core

iii.  Program Elective

iv.  University Elective Courses

v.  Experiential Core

vi.  Experiential Elective

i. Foundation Core:

Foundation core courses ensure the attainment of generic engineering competencies of UG
engineering graduates of all programmes to the expected level. The foundation core courses
comprise courses related to basic sciences and mathematics, basic engineering sciences,

humanities and design and development of multi-disciplinary solutions using modern tools.

ii. Program Core:

Programme core consists of set of courses required for the students to attain program
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outcomes. Core courses cover a total of 52 credits. Microbiology, Biochemistry, Cell and
Molecular Biology, Principles of Chemical Engineering, Bioinformatics, Bioprocess
Principles, Genetic Engineering, Biochemical Engineering, Immunology, Bio separations:
Principles and Applications and Numerical Methods and Laplace Transforms are the courses
that are included in the ‘core courses’ category. These courses are offered as “Integrated
Course” (Theory plus Laboratory).Courses such as Bioinformatics, Biochemical Engineering
and Bio separations: Principles and Applications include other forms of learning called X-
activity with one credit for activity session of three hours per week.
iii. Program Elective:
Programme electives shall cover the depth and breadth to further strengthen the programme
specific knowledge and if chosen by a student in a particular subject area shall lead to
specialization in that area.
iv. University Elective:
University electives are the courses offered across the schools to enhance the breadth and
professional competency of the students. The students can register for courses in
engineering(offered by schools other than the program of study), liberal arts, and sciences and
mathematics.
v. Experiential Core
Experiential core courses shall provide project experiences to enhance technical competence
and creativity through reflective problem-solving with multiple potential avenues of inquiry.
Apart from Capstone Design course (conceive, design, build, and test prototypes), students
shall have two other courses (three credits each) with project experiences from Design-Build
and Design-Build-Operate. Capstone project will be a semester long project work in the final
year of study for which 10 credits are allotted.
vi. Experiential Elective
Experiential elective courses will provide the scope to transform learning into action to
achieve the unique goals of the students. The courses may include competitions to drive
solution-oriented and critical thinking, internships with dynamic companies, community-
focused project/activity and research-oriented project.

In addition of above components, curriculum for B.Tech. Biotechnology (2021 regulation) also

includes the following components:
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Mandatory Courses
The courses offered in this category are prescribed by All India Council of Technical Education
(AICTE), a mandatory learning for the undergraduate students. The mandatory courses don’t carry
any credit; however, students should pass the end semester examination. The following courses are
offered as part of Mandatory Courses:
1. Environmental Sciences
2. Indian Constitution
3. Essence of Indian Traditional Knowledge
One-credit courses
To enhance the skills of UG biotechnology students and to give them real-time exposure to what
IS happening in industry/ research, 15hour, one-credit courses are offered by the department.
These courses are offered either by Industrial experts or Scientists from Research Laboratories or
faculty from universities abroad on the topics of industrial relevance. These courses shall
enhance the student’s professional competencies and give exposure to current industry practices.
The course content, schedule, and expert profile shall be approved by the Board of Studies. The
mode of teaching includes case studies, industrial visits and/or hands-on-training sessions. Their
understanding of knowledge will be evaluated by two examinations conducted by the course
instructor. The courses are normally offered to students in their VV semester of the program or
later. Credits accumulated by completing three or four such courses can be compensated for an
elective course (Honors / Professional Elective courses).

Online Courses

The students are also encouraged to enroll for courses offered by MOOC platforms such as
NPTEL, Swayam, Coursera and edX to improve their self-learning capacity and to enhance their
breadth/depth of knowledge in the discipline. Credit transfer for the courses from the MOOC
platforms will be considered under Program Elective Courses and University Open Elective

courses. The students can earn up to 20% of the total credits required for the program.

Honors Course:
The students can also enroll for Honors courses, which are advanced level courses included in the
program that helps in expanding the knowledge of the students in the field of biotechnology.

Students who earn 20 extra credits in addition to the program requirement are eligible for B.Tech.
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Honors degree.

List of Honors Courses

S.No | Course Code | Course name LITIP|C
1. | 217BIT1101 Analytical Techniques in Biotechnology 3/0[0]|3
2. | 217BIT1102 Biophysics 3/0/0|3
3. | 217BIT1103 Nanobiotechnology 3/0/0(3
4. | 217BIT2104 Metabolic Engineering 3/0/0|3
5. | 217BIT2105 Molecular Pathogenesis 3/0/0|3
6. | 217BIT2106 Cancer Biology 3/0/0(3
7. | 217BIT2107 Plant Bioinformatics 3/0/0|3
8. | 217BIT3108 Functional Genomics 3/0/0|3
9. | 217BIT3109 Recombinant Protein Production 3/0/0(3
10. | 217BIT3110 RNAI Technology 3/0/0|3
11.| 217BIT3111 Vaccinology 3/0/0(3
12.| 217BIT3112 Bioprocess Instrumentation and Control 3/0/0(3
13.| 217BIT3113 Transport Phenomena in Biological Systems 3/0/0(3
14.| 217BIT3114 Signal Transduction 3/0/0(3
15.| 217BIT3115 Structural Biology 3/0/0(3
16. | 217BIT3116 Systems Biology 3/0/0(3

Complimentary Skill Courses:
The courses offered under this category are to complement the knowledge, skill and attitude
acquired through the regular curricular courses through co-curricular and extra-curricular

activities. No credits shall be awarded for the courses under this category.

The percentage of content, total contact hours and total number of credits for each component of
B.Tech. Biotechnology Curriculum as per 2021 regulations is tabulated in Table B.2.1.3a. Credit
distribution in B. Tech., Biotechnology Curriculum as per 2021 regulation is depicted in the Figure
2.1.3a.
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Curriculum
Content (% of total

Total number of

Total number of

Course Component number of credits contact hours credits
of the program)

Basic Sciences (including

Mathematics) 13.75 420 22

Engineering Sciences 8.75 390 14

Humanities and Social

Sciences 5.00 240 8

Program Core 32.50 1200 52

Program Electives 15.00 360 24

Open_ Electives (University 10.00 240 16

Electives)

Project(s) (Final year Project

+ Design project | & I1) e e 0o

Internships/Seminars 5.00 100 8

Any other (Please specify) o4

MandatoryCourse ) )

Total number of Credits 160

Table B.2.1.3a
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® Basic Sciences (including
Mathematics)
# Engineering Sciences

W Humanities and Social Sciences

® Program Core

M Program Electives

& Open Electives (University
Electives )

M Project(s) (Final year Project +

Design project I & I1)
 Internships/Seminars

Figure 2.1.3a: Credit distribution in B. Tech., Biotechnology Curriculum (2021R)
Regulations 2018

The total 160 credits are distributed in the following six different categories which are described

below.

I.  Basic Sciences and Mathematics

Il.  Humanities and Social Science

I1l. Basic Engineering

IV. Program Core

V. Elective courses

VI. Internship/ Industry Training
I. Basic Sciences and Mathematics
A total of 25 credits are allotted for basic sciences and mathematics courses. Basic sciences courses
include ‘Physics for Biotechnology’ with laboratory and chemistry with laboratory. The Physics
syllabus is designed specifically for biotechnology students that comprises of concepts and theories
that are necessary for understanding the principles involved in Computational Biology, Bioprocess
Modeling and Biophysics. Calculus and Linear Algebra, Multiple Integration, Ordinary Differential
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Equations and Complex Variable and Biostatistics are the mathematics courses included in the
curriculum. These courses are absolutely necessary for understanding various concepts in
Biotechnology. Biostatistics is a mathematics course specifically designed for biotechnology
students which provide basic concepts that are vital for understanding of core concepts in
Computational Biology, Bioprocess Engineering, Bioprocess Modeling, Chemical Engineering and

Biochemical Engineering and analysis of experimental results obtained during project work.

Il. Humanities and Social Science

Humanities and social science courses cover a total of 12 credits. English for Technical
Communication and soft-skills courses are included in this category. These courses provide students
an opportunity to learn English as a language and help them to improve in reading, listening,
writing and speaking skills in English. Soft-skills courses are intended to inculcate personal
attributes and harmonious interaction abilities in students. Humanities electives are courses that
improve managerial and professional skills in students. Humanities electives cover a total of 6

credits.

I11. Basic Engineering

Basic engineering courses include Basic Electrical and Electronics Engineering, Engineering
Graphics and Design, Programming for Problem Solving, Engineering Practice, Principles of
Chemical Engineering, Cell Biology and Genetics. A total of 24 credits are allotted for this

category.

IV. Program Core

Program core includes three categories namely core courses, community service project and project
work. Core courses cover a total of 48 credits. Microbiology, Principles of Biochemistry, Molecular
Biology, Bioinformatics, Bioenergetics and Metabolism, Bioprocess Principles, Genetic
Engineering, Biochemical Engineering, Immunology and Bioseparations: Principles and
Applications are the courses that are included in the ‘core courses’ category. These courses are
offered as “Theory” or “Integrated Course” (Theory plus Laboratory). Students will complete a
community service project as part of the curriculum, which enables them to understand and analyze

the real-time problems of a community and applying the technical skills that they have earned to
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find solutions to the problem. 3 credits are provided to the community service project. Apart from
this, students will undergo a project work during the final year of the program for which 10 credits

are allotted.

V. Elective courses

Elective courses are classified into major electives and open electives. Major electives are allied
courses that add strength to the core courses. A total of 18 credits are covered by major elective
courses. Open elective courses are offered with an intention of inculcating the interdisciplinary
ideas and knowledge in students. A student can choose open elective courses from a department
other than what he/she studies. For example, a biotechnology student can opt for a course offered

by food technology department. 18 credits are provided to the open elective courses.

V1. Internship/ Industry Training
Two credits are provided to students for attending an internship or industry training program during

the summer/winter holidays.

The percentage of content, total contact hours and total number of credits for each component of
B.Tech. Biotechnology Curriculum as per 2018 regulations is tabulated in Table B.2.1.3b. Credit
distribution in B. Tech., Biotechnology Curriculum as per 2018 regulation is depicted in the Figure
2.1.3b.

Curriculum
Content (% of total [Total number off Total number of
Course Component number of credits contact hours credits
of the program)
Basic Sciences and
Mathematics 15.63 405 25
Engineering Sciences 15.00 480 24
Humanities and Social
Sciences (including 7.50 240 12
Humanities Electives)
Program Core (Core Courses) 30.00 1110 48
Program Electives 11.30 270 18
Open Electives 11.30 270 18
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Project(s) (Final year Project

+ Community Service 8.13 585 13

Project)

Internships/Seminars 1.25 90 2

Any other (Please specify) 24

MandatoryCourse ) )

Total number of Credits 160
Table B.2.1.3b

® Basic Sciences and Mathematics

# Engincering Sciences

& Humanities and Social Sciences

® Program Core (Core Courses)

@ Program Electives

% Open Electives

w Project (s) (Final year Project +

Commumty Service Project)

w Internships/Senunars

Figure 2.1.3b: Credit distribution in B. Tech., Biotechnology Curriculum (2018R)

In addition of above components, curriculum for B.Tech. Biotechnology also includes the

following components:

Mandatory Courses

The courses offered in this category are prescribed by All India Council of Technical Education
(AICTE) a mandatory learning for the undergraduate students. The mandatory courses don’t carry
any credit; however, students should pass the end semester examination. The following courses

are offered as part of Mandatory Courses:
1. MAN18R001 - Environmental Sciences
2. MAN18R002 - Indian Constitution
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3. MAN18RO003 - Essence of Indian Traditional Knowledge

One-credit courses

To enhance the skills of UG biotechnology students and to give them real-time exposure to what
is happening in industry/ research, 15 hr, one-credit courses are offered by the department. These
courses are offered either by Industrial experts or Scientists from Research Laboratories or
faculty from universities abroad on the topics of industrial relevance. These courses shall
enhance the student’s professional competencies and give exposure to current industry practices.
The course content, schedule, and expert profile shall be approved by the Board of Studies. The
mode of teaching includes case studies, industrial visits and/or hands-on-training sessions. Their
understanding of knowledge will be evaluated by two examinations conducted by the course
instructor. The courses are normally offered to students in their VV semester of the program or
later. Credits accumulated by completing three or four such courses can be compensated for an
elective course (Honors / Professional /Open Elective courses).

List of One-credit courses offered by the Department of Biotechnology

S.No | Course Code | Name of the Course
1. | BITX001 Current Good Manufacturing Practice
2. | BITX002 Biological Networks
3. | BITX003 Bio-separation in Phytochemistry
4. | BITX004 Entrepreneurship development
5. | BITX005 Biopharmaceutical Production: An industry
Perspective
6. | BITX006 Bioelectrochemical Engineering

Online Courses

The students are also encouraged to enroll for courses offered by MOOC platforms such as
NPTEL, Swayam, Coursera and edX to improve their self-learning capacity and to enhance their
breadth/depth of knowledge in the discipline. Credit transfer for the courses from the MOOC
platforms will be considered under Program Elective Courses and University Open Elective

courses. The students can earn up to 20% of the total credits required for the program.

List of Online courses completed by the students

S.No | Course code Name of the Course Platform
1 BITO001 Medical Biomaterials NPTEL
2 BITO002 Biostatistics and Design of Experiments and NPTEL

Fundamentals of optical and scanning Electron
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Microscopy

3 BITO003 Fundamentals of optical and scanning Electron NPTEL
Microscopy and Introduction to biology of cancer
4 BITO004 Introduction to System Biology Coursera
5 BITOO005 Network Analysis in Systems Biology Coursera
6 BITO006 Biomedical Nanotechnology NPTEL
7 BITOO007 Genetics and Society & The addicted brain Coursera
8 BITO009 Dairy Production and Management Online
9 BITOO010 Preventing Chronic Pain: A Human Systems Coursera
Approach
10 BITO011 Medical Neuroscience Coursera
11 BITOO012 Animal Physiology NPTEL
12 BITOO013 Cell Culture technologies NPTEL
13 BITO014 Introduction to Forensic Science Coursera
14 BITO015 Human Molecular Genetics NPTEL
15 BITOO016 Wild life Conservation NPTEL
16 BITOO017 Bioengineering: An Interface with Biology and NPTEL
Medicine
17 BITO018 Epigenetic control of Gene expression Coursera
18 BITO019 Dairy and Food Process and Products Technology | Coursera
19 BITO020 Wild Life Ecology NPTEL
20 BITO021 Bioinformatics: Algorithms and Application NPTEL

Honors Course

The students can also enroll for Honors courses, which are advanced level courses included in the
program that helps in expanding the knowledge of the students in the field of biotechnology.
Students who earn20 extra credits in addition to the program requirement are eligible for B.Tech.

Honors degree.
Non-CGPA Courses

Students are encouraged to acquire complimentary skills such as co-curricular and extracurricular

courses and are categorized as Non-CGPA. The students shall take least one course/activity each

from group I, group Il and I11.

Category of Courses with Non-CGPA Credit

S. No. Group Group Course/Activity
1. I NCC
2. NSS
3. Sports
4. Extra-Curricular Activity
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I Value Added Courses

International Certification (Technical)

Co-Curricular Activity

i English Proficiency Certification

(TOFEL/IELTS/BEC etc.)

9. Aptitude Proficiency Certification

(GRE/ GMAT/ CAT/ GATE etc.)

10. National/ international Languages (Hindi/ French/ German/
Japanese/ Korean etc.)

o~ o

Regulations 2013
A student has to earn a total of 183 credits to obtain the B. Tech. degree. The 183 credits are

distributed in the following six different categories which are described below.
I.Basic Sciences and Mathematics

Il. Humanities and Social Science

[11. Engineering Sciences

IV. Program Core

V. Elective Courses

VI. Project
I. Basic Sciences and Mathematics
A total of 22 credits are allotted for basic sciences and mathematics courses. Basic sciences
courses include Physics | and Il with laboratory, Chemistry with laboratory and
Environmental Sciences. Three mathematics courses are also included in the curriculum.
These courses are absolutely necessary and serve as foundation courses for understanding
various concepts in biotechnology. Mathematics courses provide inputs for understanding
core concepts in Computational Biology, Bioprocess Calculations, Principles of Chemical
Engineering, Enzyme Technology and Biochemical Engineering and analysis of

experimental results during project work.

Il1.Humanities and Social Science

Humanities and social science courses cover a total of 16 credits. English for Technical
Communication, soft-skills courses and Humanities Electives are included in this category.
These courses provide students an opportunity to learn English as a language and help them

to improve their reading, listening, writing and speaking skills in English. Soft-skills courses
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are intended to inculcate personal attributes and harmonious interaction abilities in students.
Humanities Electives are offered to students to enhance their management, entrepreneurial,

professional and communicational skills and to promote ethics within the students.

I11. Engineering Sciences
Engineering Sciences courses include Basic Civil and Mechanical Engineering, Basic
Electrical and Electronics Engineering, Engineering Drawing, Programming Languages

along with laboratory and Workshop. A total of 14 credits are allotted for this category.

IV. Program Core

Program Core courses cover a total of 91 credits. Cell Biology and Genetics, Microbiology,
Bioprocess Calculations, Principles of Biochemistry, Analytical Techniques in
Biotechnology, Molecular Biology, Unit Operations, Industrial Biotechnology, Protein
Science and Engineering, Bioinformatics and Computational Biology, Bioenergetics and
Metabolism, Bioprocess Principles, Genetic Engineering, Enzyme Technology, Reaction
Engineering for Biotechnologists, Biochemical Engineering, Immunology, Animal
Biotechnology, Plant Biotechnology and Downstream Processing are the courses that are
included in the ‘core courses’ category. Laboratory courses for Microbiology, Biochemistry,
Cell and Molecular Biology, Chemical Engineering, Computational Biology, Bioprocess
Principles, Genetic Engineering, Biochemical Engineering, Immunology, and Downstream
Processing are included in the curriculum. For the theory courses which do not have the
allied laboratory course, practical component is added to the course and categorized as
“Theory with Practical Component” course. Protein Science and Engineering, Enzyme
Technology and Animal Biotechnology are offered as “Theory with Practical Component”

course.

V. Elective courses

Elective courses are classified into major, minor and open electives. Major electives are
programme specific courses offered to the students to suit their individual needs based on
their choice from a wide range of elective courses. A total of 12 credits are covered by major
elective courses. Minor electives are allied courses that add strength to the core courses. A

total of 6 credits are covered by minor elective courses. Free elective courses are offered
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with an intention of inculcating interdisciplinary ideas and knowledge in students. A student
can choose free elective courses offered by any department other than Biotechnology. For
example, a biotechnology student can opt for a course offered by Food Technology
department. Six credits are provided to the open elective courses. Self-study elective, with 3

credits, is offered in the final semester of study to promote self-learning among the students.

V1. Project

Students will complete a community service project as part of the curriculum, which enables
them to understand and analyze the real-time problems of a community and applying the
technical skills that they have acquired to find solutions to the problems. Three credits are
provided for community service project. Apart from this, students will complete a major

project during the final year of the program for which 10 credits are allotted.

The credits are distributed in the following different categories as indicated in Table
B.2.1.3c. Credit distribution in B. Tech. Biotechnology Curriculum as per 2013 regulation is
depicted in the Figure 2.1.3c.

Course Component Curriculum Content (%  [Total number [Total number
of total number of credits |of contact of credits
of the program) hours

Basic Sciences (and 12.02 390 29

Mathematics)

Engineering Sciences 7.65 300 14

Humanities and Social

Sciences 8.74 285 16

Program Core 49.73 1635 91

Program Electives 9.84 970 18

(Major+ Minor)

Open Electives (Free 3.28 90 5

Electives)

Project(s) 7.10 465 13

Any other (Please

specify) ) 1.64 45

Self-study Elective 3

Total number of Credits 183
Table B.2.1.3c
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¥ Basic Sciences (and
Mathematics)

B Engineering Sciences

& Humanities and Social
Sciences

@ Program Core
¥ Program Electives (Major+
Minor)

i Open Electives (Free Electives)

i Project(s)

i Self-study Elective

Figure 2.1.3b Credit distribution in B. Tech. BiotechnologyCurriculum (2013R)

List of Courses under Basic Sciences Category

Course Code Course Title L T P C
MAT101 Mathematics | 3 0 0 3
MAT102 Mathematics Il 3 0 0 3
PHY131 Physics | 3 0 0 3
PHY132 Physics Il 3 0 0 3
CHY106 Chemistry 3 0 0 3
CHY101 Environmental Sciences 2 0 0 2
CHY181 Chemistry Laboratory 0 0 3 1
PHY181 Physics Laboratory 0 0 3 1
MAT201 Mathematics 111 3 0 0 3
List of Course under Engineering Sciences Category
Course Code Course Title L T P C
Clviol Basic C|_V|I and _ _ 4 0 0 4
Mechanical Engineering
MEC101 Engineering Drawing 1 0 3 2
MEC181 Workshop 0 0 3 1
EEE101 Basic Electrical and 4 0 0 4
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Electronics Engineering

CSE102

Programming Languages

CSE181

Programming Language
Laboratory

List of Course under Humanities and Social Sciences Category

Course Code Course Title L T P C
HSS101 English for Technical
. 2 0 0 2
Communication |
HSS102 English for Technical
- 2 0 0 2
Communication Il
HSS036 Soft Skills — 1 2 0 0 1
HSSXXX Humanities Elective | 3 0 0 3
HSS037 Soft Skills — I 2 0 0 1
HSS038 Soft Skills — 111 2 0 0 1
HSSXXX Humanities Elective Il 3 0 0 3
HSSXXX Humanities—Elective Il 3 0 0 3
List of Courses under Program Core Category
Course Code Course Title L T P C
BIT103 Cell Biology and Genetics 3 0 0 3
CHE253 Bioprocess Calculations 3 1 0 4
BIT204 Microbiology 3 0 0 3
BIT209 Molecular Biology 3 0 0 3
BIT211 Principles of Biochemistry 3 0 0 3
BIT214 Analytical Techniques in
X 3 0 0 3
Biotechnology
BIT281 Biochemistry Laboratory 0 0 3 2
BIT283 Microbiology Laboratory 0 0 3 2
BIT286 Cell and Molecular 0 0 3 5
Biology Laboratory
CHE252 Unit Operations 3 1 0 4
BIT203 Bloenergetlcs and 3 1 0 4
Metabolism
BIT205 Industrial Biotechnology 3 0 0 3
BIT215 Blomform_atlcs ar_ld 3 1 0 4
Computational Biology
BIT216 Prot_em S_C|ence and 3 0 0 3
Engineering
BIT288 Computational Biology 0 0 3 9
Laboratory
CHE291 Chemical Engineering 0 0 3 2
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Laboratory
BIT303 Bioprocess Principles 3 1 0 4
BIT304 Genetic Engineering 3 1 0 4
BIT322 Enzyme Technology 3 1 0 4
CHE357 Rgactlon Eng_lneerlng for 3 0 0 3
Biotechnologists
BIT387 Bioprocess Laboratory 0 0 4 2
BIT388 Genetic Engineering 0 0 4 5
Laboratory
BIT305 Biochemical Engineering 3 1 0 4
BIT306 Immunology 3 1 0 4
BIT389 Immunology Laboratory 0 0 3 2
BIT390 Biochemical Engineering 0 0 6 9
Laboratory
BIT401 Animal Biotechnology 4 0 0 4
BIT402 Plant Biotechnology 3 0 0 3
BIT403 Downstream Processing 3 1 0 4
BIT491 Downstream Processing 0 0 6 2
Laboratory

In addition of above components, curriculum for B.Tech Biotechnology as 2013 regulation includes

One-credit courses, Online courses and Honors courses as discussed above in the 2021 and 2018

regulations.

All students admitted to the B.Tech. Biotechnology programme must earn a minimum of 18 credits

out of 39 under the Non-CGPA credit courses by taking at least one course in each of the 4 groups.

Category of Courses with Non-CGPA Credit*

S. No.

Group Group Course/Activity

Non-CGPACTredit

Industrial Training

3

Advanced Industrial Training

Industrial Lectures

Value Added Courses* / Soft Skills

International Certification

Co-Curricular Activities

© PN O~ W e

Sports

National Cadet Corps (NCC)

National Service Scheme (NSS)

[EN
©

Extra-Curricular Activities

[EEN
=

English Proficiency Certification

WWWWW W ww ww
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12. Aptitude Proficiency Certification 3

13. National / International Languages 3
*(Applicable for Batches 2011 — 2016)

2.1.4 State the process used to identify extent of compliance of the curriculum for attaining

the Program Outcomes and Program Specific Outcomes as mentioned in Annexure | (10)

Curriculum and syllabus of B.Tech. Biotechnology programme is designed and refined in
accordance with the Program Outcomes and Program Specific Outcomes.

(a) Contribution of Curriculum Structure towards the compliance with POs and PSOs:

The KARE Curriculum structure comprehensively addresses the Knowledge, Skill and Aptitude
expected of each engineering graduate covering all the POs and PSOs. It includes various course
categories including Basic Science and Mathematics, Basic Engineering, Humanities and Social
Sciences, Soft Skills, Program Core, Professional and Open Electives, Community Service
Project, Industry Training/ Industry Internship and Capstone Project. The curriculum also
mandates complementary skill courses under non-CGPA category primarily aiming at the POs
which demand more skills and attitudes. Each of three groups concentrates on
NSS/NCC/Sports/Extra-Curricular ~ Activity, Co-curricular ~ Activity and International
Language/Aptitude/English Proficiency respectively.Compliance of KARE Curriculum Structure
wth POs and PSOs is depicted in Fig. 2.1.4.1.
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Fig. 2.1.4.1. Compliance of KARE Curriculum Structure with POs and PSOs
Project courses including Community Service Project, Internship, Capstone Project
have high correlation with majority of Program Outcomes including
Design/development of solutions (PO3), Conduct investigations of complex problems
(PO4), Modern tool usage (PO5), Contextual knowledge to the Engineer and Society
(PO6), Environment and Sustainability (PO7), Ethics (PO8), Individual and team
work skills (PO9), Communication (PO10), Project management and finance (PO11),
Life-long learning (PO12), Problem Solving (PSOL1), Professional Skills (PSO2), and
Communication and Team Skill (PSO3).

Complementary courses in Group 1 correlate with Ethics (PO8), Individual and team
work skills (PO9), Communication (PO10), Communication and Team Skill (PSO4).
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Group 2 courses comply strongly with Modern tool usage (PO5), Life-long learning
(PO12), Professional Skills (PSO2). Courses from Group 3 have high correlation with
Communication (PO10), Communication and Team Skill (PSO3).

e Courses offered by external experts from Industry, Higher Training Institutes, Online
Platforms typically have higher compliance with Conduct investigations of complex
problems (PO4), Modern tool usage (PO5), Life-long learning (PO12), Professional
Skills (PSO2).

(b) Correlation of Delivery and Assessment methods with POs and PSOs
It is also envisioned that in addition to the courses (course outcomes), the delivery methods
and assessment tools adopted based on the nature of the course contribute significantly
towards the attainment of POs and PSOs. The courses in the curriculum of KARE are
offered as various course types such as Theory courses (T), Integrated courses (IC), Theory
with Practice courses (TP) and Project (P). The correlation of the delivery and assessment
methods with POs and PSOs are depicted in Fig. 2.1.4.2.

The theoreycourses inculcate knowledge among the students to comply with outcomes
including Engineering knowledge (PO1), Problem Analysis (PO2), Problem Solving
(PSO1), Professional Skills (PSO2), Communication and Team Skill (PSO3). Theory
courses are usually evaluated through written sessional examinations, assignments, quizzes
and end-semester examinations which correspond to the requirements to achieve the
mapping outcomes.

IC and TP courses typically offered with active learning pedagogies including
Project Based Learning (PBL), Peer-led learning (PL), Collaborative learning (CL), among
others, correlate with the outcomes such as Conduct investigations of complex problems
(PO4), Modern tool usage (PO5), Ethics (PO8), Individual and team work skills (PO9),
Problem Solving (PSO1), Professional Skills (PSO2), Communication and Team Skill
(PSO3). IC and TP courses are typically evaluated through written sessional examinations,

practical assignments, among others.

49



= :
2 8 32 3
S o & 3‘33.
22.8’ £y
gt Sga

% ;

Integrated Courses’ Theory
with Practical Courses

(PO4, POS, POS, PO9Y,
PSO1, PSO2, PSO3)

Fig. 2.1.4.2 Correlation of Delivery and Assessment Methods with POs and PSOs

Project courses correlate with higher level pedagogies typically map with the
outcomes such as Design/development of solutions (PO3), Conduct investigations of complex
problems (PO4), Modern tool usage (PO5), Contextual knowledge to the Engineer and
Society (PO6), Environment and Sustainability (PO7), Ethics (PO8), Individual and team
work skills (PO9), Communication (PO10), Project management and finance (PO11), Life-
long learning (PO12), Problem Solving (PSO1), Professional Skills (PSO2), Communication
and Team Skill (PSO3). Project courses are evaluated based on the knowledge and skills
acquired by the students through periodic reviews.

Each course has defined course outcomes that are correlated to POs and PSOs leading
to the attainment. Table 2.1.4.1 shows the mapping between course components present in the
curriculum verses PO and PSO. Further, the extent of compliance of the curriculum was
evaluated based on the PO attainment (which is elaborately discussed in criterion-111) for each
course component in the curriculum in such a way to ensure the degree of compliance
between curriculum and PO, PSO. This strong correlation among the COs and POs-PSOs will
help in acquiring skills by the students, and transforms them as competent technocrats. In
order to ensure the degree of compliance of the curriculum with the attainment of PO and

PSO, the numerical data was considered from the program attainment of 2016-2020 passed
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out batch, which was taken as reference to obtain the significance of compliance in
accordance with the percentage of contribution for each course component in curriculum.

Basic Sciences and Mathematics
w2013 =2018
100
90.
83.33
66. 66 66 66 66 66 66.67
60.0
33.33 33.33 33. 33
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Basic Engineering
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Program Core
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Open Electives
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Projects
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Figure'a-g: Mapping between course components of curriculum verses PO and PSO '
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2.2. Teaching-Learning Process
2.2.1. Describe processes followed to improve quality of teaching & learning (15)

The Department of Biotechnology gives priority to the Teaching and Learning process.
The department ensures to provide a quality curriculum that aptly supported by a passionate
Teaching-learning process. Quality is ensured through a well-defined system of policies and
processes that is planned by the institution.

The following Figure 2.2.1 depicts the teaching and learning process adopted by the
institution and the department.

Planning & Finalization
of Academic Calendar

v

[l Course plan, course

nformation & Laboratory
Instruction to students

"~

B Class Committee
urricular Teaching-learning, « = =

skill enhancement program,
["""" MN"'NM'] Extramural lectures, Self- | g— (" 2cu'Y advisor |

>

& Analysis learning initiative, Industrial - -
expert lectures, Industrial | *~_| Online Feedbacks
4 Training & Internships — -

+ \ " Fast and Slow

I Learners
Sessional and End semester
Assessment & evaluation

Process for Theory, Laboratory

(__Feedbacks

Fig.2.2.1 Teaching and Learning process followed in both Department and University level

The institution and the department have an established process to provide quality teaching to the
students who are enrolled in the UG Biotechnology program. This includes various academic
activities and monitoring mechanisms to ensure the quality and, corrective mechanisms that can
be taken to improve the quality. The process followed to ensure and improve the quality of
teaching is depicted in Figure 2.2.2.
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Figure 2.2.2 Processes followed to improve quality of teaching & learning

(A) Adherence to Academic Calendar

Academic calendar is prepared at the institute level well in advance and distributed to all the
students and faculty before the commencement of each semester. A sample of academic calendar
is shown in Figure 2.2.3.

It also consists of academic activities planned for the semester which includes dates of Internal
Assessment, class committee meetings, faculty advisor meetings, declaration of results, etc. All
courses are handled as scheduled in the academic calendar.For each course, a course file is
prepared by the faculty handling a particular course. The course file consists of syllabus, course
plan, course materials, etc. Course plan consisting of course objectives and course outcomes,
Mapping of COs and POs, and continuous assessment methods prepared by the faculty before
the commencement of the semester and this is reviewed by the Module and Program

Coordinators and approved by the Head of the Department. The course is delivered according to
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the Course Plan and coverage of syllabus is monitored by the Program Coordinator and Head of

the Department.

ACADEMIC CALENDAR FOR EVEN SEMESTER 2020-2021

(Commeon to all UG and PG)

18= Reopenmg Day for UG and PG stdenrts (Except Fisst Year UG/PG)

Faculty advisor c hng to the stud / Non-CGPA registration (11 and III Year students

e 27 | (UG and PG))
2021 rg= I Class Commuttee /Course Coordinator Meenag (I1 1T Year UG/PG - Engmeenmng). Review
K for final year PG projects

30= 1 Class Communtee/ Course Coordinator Meenng (11 11T Year UG/PG A and Science)

1% Reopemng Day for Fust Year UG students

Feb 39 5% | 1Class Commttee / Course Coordanator Meeting for 1 Year UG — Arts and Engimeering

2021 [ Faculry advisor © ling 1o the smdents / Non.CGPA rez (First Year UG)

Z Reopenmng Day for Fust Year PG students

Sessional Exammation-1 (I1 and III Year Students UG/PG) and Review for final year UG

Capstone Design Project and PG projects
10% Opening Arrear Exanunation Registranion

11% -13% | 11 Class Commuttee / Course Coordmator Meetmg (I1 and III Students UG/PG)

;\(;:l] 172202 | S 1E -1 (Fust Year and Final Year UG/PG Engmeenng/Arsts)
= 4 225 .36% | Practical/Laboratory Component Astessment

25= 11 Class Comtmtres / Course Coordinator Meeting (1 and IV Year UG/PG)
26= Faculry advisor counseling 1o the smdents
30% Last date for paymg the tmition fees
Apnl Last date for paving arrear exam fees
2021 | 19% .22s Sessional Exammanon-IT (11 and 111 Year Smdents UG/PG) and Review for final year UG
e Capstone Design Project and PG projects
3% - 6% | Sessional Examunation-11 (I and Final Year UG/PG Engmeenmg/Asts)

[ Compilanon of dance (I and 111 Year Smdents UGPG)

7% Submussion of Non-CGPA results to COE office

| 7% 157 | End Semester Practical Examunations (11 and III Year Students UGPG)
May 17% 31" | End Semester Theory/Makeup Examinanons (I1 and I Year Students UG/PG)
2021 19= Compilation of dance (I Year and Final Year UG/PG Engweenag/Arts)
20% -29% | End Semester Practical Ex (1 Year and Final Year UG/PG Engmeening/Arts)
20% .21% | Sessionnl Examumnations-1I1 for 2016 Baich -B Arch.

30= Viva Voce for UG/PG Projects

™ End Semester Theory/Makeup Examunations (I and Fmal Year UG/PG Engineenng/Arts)
17 -15% | Arresr Exanunations
Funal Class C Meenng (11 and III Year UG/PG) and Viva Voce for MBA Project
g% Grade Approval Commuttee Meeting (I and III Year UG/PG)
16% Final Class Comumuttee Meeting (I and Final Yea: UG/PG)

18% Grade Approval Committee Meeting (1 and Final Year UGPG)

f;‘,“l 233 | Result Pasung Committee Meeting for CGPA and Non. CGPA Courses
e 3= Paper Distnibution Day

24% Declaranon of Results

25% | STC 2021 Registration Starts from 01 00 PM
26= STC 2021 Regstration Closed by 11.30 AM
28= STC 2021 Classes Stans

July 2021 5% | Last date for pavment of STC2021 Fees

Aug 2021 | 4% | Odd semester Begins

LIST OF HOLIDAYS
S.No| Date Day Occasion S. Ne. Date Day Occasion
t  |2601.2001|TUESDAY  |REPUBLIC DAY 4 [14042001 |WEDNESDAY |TAMIL NEW YEAR
2 |28012001 [ THURSDAY | THAI POSAM 5 |01052021 |SATURDAY  |[MAY DAY
30204 2021 | FRIDAY GOOD FRIDAY 6  [21072021 |WEDNESDAY |BAKRID

Figure 2.2.3: Sample Academic Calendar for Even Semester 2020 — 2021 (common to all
UG and PG Programs)
(B) Pedagogical initiatives
The faculty members use various pedagogical initiatives to enhance the knowledge of the
students. Initiatives such as cross over learning, context-based learning and learning by doing are
used by the faculty to kindle the thinking ability of the students. The faculty advisory system
helps in understand the requirement of each student and this is followed by an adaptive learning
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approach by the faculty to help the weaker students (slow learners).

Faculty members also prepare handouts containing list of formulae, question bank comprising
previous question papers and distribute to the students that helps in slow learners. Use of smart
class rooms and LCD projectors helps indisplaying animations and videos that in turn enhances
the understanding of the basic concepts. This also helps in make them understand how an

experiment is performed.

Quality enhancement in teaching and learning process is done on a continuous basis through the
department with the help of Academic and IQAC offices who provide quality metrics. The
department is keen on introducing new pedagogical initiatives in each semester based on the
nature of course. Some of the pedagogical tools which were followed in our department are listed

below.

Innovative teaching methods and ICT tools used in teaching

To enhance the learning capability of students, different teaching methods are followed:
1. Learning Management system (LMS)

Google classroom (Google meet/Zoom)

Impartus video capturing facility

E-Content

Virtual Laboratory

Flipped class room

Interactive Boards

© N o g B~ w DN

LCD projector

(i) Learning Management System (LMS)

The course materials are uploaded in the website. Students can retrieve the course material using
their username and password provided to them. (http://kalasalingam.ac.in/elearn). A snapshot of the
LMS is shown in Figure 2.2.4.

User name: Register number

Password: Register number
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Figure 2.2.4. Learning Management System (LMS) student’s login

(if) Google Classroom

During this pandemic period, technology helped us in overcoming the limitations due to
continuous lockdown of the campus. Google classroom, an innovative tool, offered by Google
was very effectively used for the delivery of all the courses. Besides content delivery by online
mode, it is also possible to upload the course plan, course materials, video lectures, question
banks, assignments, etc. (Figure 2.2.5). All the students enrolled in a particular course are able to
access the materials. It helps the students to come prepared to the class. The tools in the Google
class room facilitate online assessment of students, which can be used to measure the outcomes of

each course (Figure 2.2.9).
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Fig.2.2.5b: Assignments submitted by the students and their grades

(iii) Impartus Video capturing Facility

The institution has established a video capturing facility (Impartus) in many class rooms. Nine
class rooms in the department of biotechnology are equipped with this facility. Audio and video
recordings of regular lectures delivered by the faculty are captured and are stored in a web-
server. The students have access to the class room recordings and can view the lectures anytime.
This facility helps the slow-learners in hearing the lectures at their own pace and the fast-learners
can use this for any clarifications or doubts. Students can also have discussions, attend test, view

question bank, submit assignments, and also can interact with their peers through this facility.
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The faculty profile and the snapshot of video lecture is shown in Figure 2.2.6.

B L Kaethiresen

Figure 2.2.6a: Faculty login in Impartus web-server

|
il

1«\\ oy
|

Figure 2.2.6b: A snap shot from the Impartus video
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(iv) E-Content

The faculty members have prepared e-content for all the core and elective courses. The list is
provided in Table. 2.2.1. This includes Power point slides, learning text materials and for some
courses video lectures. The materials were properly reviewed by senior faculty members of the
department. Sample copy is presented in Figure. 2.2.7. The originality of the e-content material
was also verified by a plagiarism tool. Short video lectures were prepared for the important

topics including the animation tools to enhance better understanding of the content.

KALASALINGAM

ACABEMI OF RESEAACH AND EQUCATION
o:(u:o vo -z umvulsn‘n

Mesrwras v SRAL w0 ¥ Sine

BIT18R471
BIOSEPARATION PRINCIPLES

AND APPLICATIONS

Fig.2.2.7a: E-Content for Bioseparation- Principles and Applications
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Figure 2.2.7b: E-Content material prepared for Biotechnology courses
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Table 2.2.1: List of courses for which E-content is available

SI. No. COURSE CODE NAME OF THE COURSE
1 BIT18R271 Microbiology
2 BIT18R371 Bioprocess Principles
3 BIT18R273 Molecular Biology
4 BIT18R471 Bio-separations: Principles and Applications
5 BIT18R205 Bioenergetics and Metabolism
6 BIT18R274 Bioinformatics
7 BIT18R272 Principles of Biochemistry
8 BIT18R372 Genetic Engineering
9 BIT18R373 Biochemical Engineering
10 BIT18R374 Immunology
11 BIT18R403 Plant Biotechnology
12 BIT18R309 Food Processing and Technology
13 BIT18R322 Nanobiotechnology
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(v) Virtual Lab

To enhance learning, particularly during the pandemic, the department has prepared Virtual Labs
for all the practical courses using Google sites (Table 2.2.2). The contents include the principle,
methodology of each experiment and the analytical methods and tabulation. This also provides
assessment forms to evaluate the understanding of the students (Figure 2.2.8). The contents of
the labs also include short videos, demos of the experiments and model calculations prepared by

our faculty and also by other reputed institutions.

o" = a . L]

BOCMEMICAL ENGINEERING VIRTUAL LABORRIORY

Fig.2.2.8a: Virtual Laboratory - Google site created for Biochemical Engineering

laboratory
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Figure 2.2.8.b: Virtual Laboratory for the Biochemical Engineering-BIT18R373 (111 Year
B.Tech. Students)

Table.2.2.2: List of Virtual Labs available for UG students

Sl COURSE

No CODE COURSE NAME VIRTUAL LAB LINKS

1 BIT18R271 Microbiology https://sites.qgoogle.com/view/microbiologylaborat
ory/home

5 BIT18R272 Biochemistry https://sites.google.com/klu.ac.in/biochemistry-
lab/home

3 CHE18R275 Prm_uple_s of Chemical https://sites.google.com/klu.ac.in/bit18r275/home

Engineering

4 BIT18R273 Molecular Biology thps://snes.qooqle.com/klu.ac.m/molecular—
biology/home

5 BIT18R274 Bioinformatics thps://snes.qooq_le.com/klu.ac.|n/b|0|nformat|cs—
virtual-lab/experiment-14

6 BIT18R371 Bioprocess Principles https://sites.qgoogle.com/klu.ac.in/bioprocessprinci
ples/home

7 BIT18R372 Genetic Engineering http_s://S|_tes.qooqle.com/klu.ac.m/qenetlc-
enginereing/home

3 BIT18R373 Biochemical Engineering http_s://5|_tes.qooqle.com/klu.ac.|n/b|ochem|cal-
engineering-lab/home

9 BIT18R374 Immunology https://sites.google.com/view/immunologylaborat
ory/home

i ions: Princi https://sites.google.com/klu.ac.in/bioseparationsla
10 | BIT18R471 Bioseparations: Principles p goog p

and Applications

boratory/home

(vi) Flipped class room

Faculty members are encouraged to adopt Flipped-class room as one the tools in the Teaching-

learning process. The faculty members prepare video lectures and the same is provided to the

students prior to the class. The students can refer the video lecture before coming to the class and

in the class the teacher initiatesa discussion on the topic and the students can contribute to the

discussion and also get their doubts clarified from their peers or from faculty members. In this

process the faculty members play the role of facilitator rather than a teacher. Some of the

photographs of flipped class room teaching are shown in Figure 2.2.9.
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» Equipment for crystallizations Outcomes

# Introduction and methods of drying Describe the various concepts of final bioproduct
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» Freeze-drying of biological materials )
crystallization, drying and lyophilization

Figure 2.2.9: Short video for flipped classroom

(C) Collaborating learning and quality of laboratory experience

Since the department firmly believes that learning is a natural social act, the department
promotes collaborative learning. In the laboratory courses students as a group are involved in
completing an experiment or solve a problem. This enhances their learning ability and the slow-
learners are supported by the fast-learners. The students not only complete their routine
laboratory exercises but also encouraged to complete a mini-project based on whatever skills
they have acquired during the particular laboratory course. Besides, regular laboratory courses,
Community Service Project (CSP) and the final year cap-stone project also helps the students in

adopting collaborative learning as a tool for enhancing their knowledge.

(i) Community service project:

This is a one-year project, spanning two semesters, aimed at exposing the students to societal
problems and encouraging them to solve the problems based on their domain knowledge. The
students are encouraged to visit the nearby communities, identify a problem, collect data through
a questionnaire and analyze them and finally tries to provide solutions to the problem. As per
2013 regulations, the students can enroll for this course in the 5™ and 6™ semesters. The students
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need to submit a report at the end of each semester (Phase | and Phase Il). During Phase I, the
students need to identify a problem and collect data related to that and during Phase 2 of the
project, they can provide a solution to the problem that the community is facing. Successful
completion of the project will help the student in getting 3 credits. As per 2018 curriculum, the
students have to identify, find solution and implement during the sixth semester and credits will
be awarded. Separate team of evaluators including a department representative will evaluate the
quality of the projects based on pre-defined criteria. A selected list ofcommunity service projects
that have been completed by UG Biotechnology students are listed in Table 2.2.3.

Table.2.2.3. List of community Service projects completed by UG Biotechnology Students

(2017-21)
Bsgc.h StUdel\r:ctf’ Reg. Name of the Students Project Title

1 9917001023 | Gayathri M
9917001080 | Vasunthara G Preparation of mouthwash using
9917001092 | Dhivyadharshini M extract of Jatropha gossypiifolia
9917001063 | Sathiya Devi P

2 9917001006 | Amalraj A
9917001017 | Deepak Selva Hariharan ) o
9917001061 | Santhosh Krishnan S Biofuel from cooking ofl
9917001062 | H Saravana Sundar

3 9917001012 | Athmarishi A
9917001035 | Kishore Kumar R Formulation and evaluation of
9917001043 | Mirunalinisha B toothpaste using Prosopis juliflora
9917001084 | Vijaya M for the treatment of oral cavity
9917001088 | Abitha Sri

4 9917001057 | Ramar N
9917001083 | Vignesh Balan M Production of biofertilizers for non-
9917001037 | Lakshmanan N leguminous plants
9916001073 | Mohamed Arif M

5 9917001086 | YaswanthJ
9917001094 | YenetiYeshwanth Kumar Cost effective biofertiliser against
9917001055 | Raghul R plant diseases in cash crops
9917001049 | Parthiban A

6 9917001082 | Vidhya Sri AP
9917001018 | Deepeeka R Production of biofertilizer using
9917001071 | Souparnika KS Rhizobium sp.
9916001004 | Abinaya SR

67




9917001051 | Pooja S

7 9916001158 | Lalitha AR
9917001022 | Dravid Kannan K
9917001050 | Ponmani C Fat loss
9917001054 | Praveen P
9917001072 | Subash M

8 9917001046 | Narayanan S
9917001011 | Arul Joseph S Production of multifunctional natural
9917001028 | Jashin P hair oil
9917001044 | Nadar AbeljoseDavidraja

9 9917001001 | Abarna RS
9917001008 | AntoTheodictalefrina A .
9917001013 | Bala Varun S Herbal tea as immune regulator
9917001029 | Karthick M

10 9917001108 | Vignesh Muthu S
9917001052 | Pradeep Kumar K Production of biodegradable utensils
9917001056 | Ramanathan ED from husk
9917001085 | Vishwa A

11 9917001036 | Kowsalya M
9917001002 | Abinaya P
9917001077 | Uma Maheshwari G Biodegradable bags
9917001060 | Sabitha T
9917001065 | Shruthi Sivaraman

12 9917001021 | Dilaksha Mary V Formulation and evaluation of
9917001081 | Veerapandi V antiaging cream using Hibiscus rosa-
9917001096 | Siva Munieswaran M sinensis

13 9917001042 | A. Martina Jemimal
9917001107 | S. Jency Emi Carolin Bead fertilizer and snail bait for crop
9917001112 | Sumathi S. Nair improvement
9917001113 | V.Subharaga

14 9917001069 | M.Sneha
9917001033 | N. B Kavyalakshmi .
9917001020 | Derinad Pearlin. D Nutro herbals: Healthy Diet products
9917001048 | P. Padma Priya

15 9917001007 | M.Ammu
9917001016 | J.Cathrine Eco friendly Organic Mosquito
9917001111 | B.Desiha repellent
9917001019 | V.Deepikaa

16 9917001008 | Antony Sherina
9917001101 | SuvethaCinnakondaJanardhanan | |dentification of crops specific VAM

to increase productivity in millets

9917001010 | AnushiyaMary.C (Minor crops)
9917001068 | Sivakkani.A
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17 9917001099 | Ghurupreya R
9917001103 | Geetika Devi K .
9917001106 | Venkatesan C PTG O]
9917001109 | Mahesh Pandian S

18 9917001038 | R. Lavanya
9917001053 | R. Pradeepa Anti-bromodosis footpad
9917001064 | P. Sharmila

19 9917001026 | A.Helina Rose
9917001073 | S.Suja Gayathri Eco friendly biodegradable plastic
9917001074 | K.Suriya Lakshmi

20 9917001058 | A.K. Ramkumar
9917001070 | R. Sneha
9917001025 | K. Harinivasini Algal lamp
9917001093 | M.S.Aathikesavan

21 9917001034 | S.Kirthika ) )
9917001066 | P.Shyni Jasmin rﬁ’afiz‘?gf'ng g;aBteta vulgaris as a
9917001078 | M.Vaijayanthi

22 9917001047 | S. Nivedhita
9917001053 | B. Renuga Devi Azolla Microphylla: A Potential
9917001024 | S. Gowshiki Feed for Livestock
9917001091 | S. Shruthi

23 9917001032 | C.M. Karunyasri
9917001014 | M.Balamurugan Hell pesticides in the heaven of
9917001067 | Sivabharathi.V earthworm
9917001005 | Ajitha Murugesan

24 9917001110 | Nino Flaviana R
9917001090 | Karthika Chandran R Grg""tg of p'at?]ts Ufsij”% biopeS“mi”S

- and reducing the effect o

9917001027 Janan! S_ i anthracnosegdisease
9917001030 | KarthigaiSelvi J D14

(i) Internship program: Students will undergo summer internship in the industry as a part of
their Non-CGPAcategory as per 2013 regulations and under CGPA category as per 2018
regulations (3 credits). The internship is mandatory for all the students and the students will
attend a two weeks industrial training and complete it satisfactorily. After successful completion
of the training, the students need to submit a report and subsequently appear for a review. The
performance of the students is evaluated based on the report and their ability to answer questions

during the review.In addition, some of the students who got job offer also offered a chance for

internship by the recruiters.
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Table 2.2.4 List of organizationswhere students have completed their internship program

S.No Organization
1. Biocon. Bengaluru
2. Algal R Nutra Pharms Pvt.Ltd. Thanjavur.
3. Biozone. Chennai
4. Uniq Technologies, Coimbatore
5. Sunglow Biotech Company
6. N. Ramavarier Ayurveda Foundation , Madurai
7. Medall Health Care Pvt.Ltd.
8. Phycospectrum Algal Research Centre
9. Life cell International Pvt. Ltd. Chennai
10. | ArmatsBiotek. Chennai
11. | Averin Biotech Pvt Ltd. Hyderabad
12. | Baseman Health Care Inc
13. | Bharath Biologicals
14. | Dharani Sugar & Chemicals. Vasudevanalur
15. | Dinesh Foods. Kannur. Kerala
16. | Greenlife biotech lab. Coimbatore
17. | Janani Biotech, Theni
18. | Jeppiaar milk products. Pvt. Ltd
19. | Life cell International Pvt. Ltd. Chennai
20. | Helix Bio Genesis, Noida
21. | Biosetup Life Science, India
22. | Zygene Biotechnologies. Kochin, Kerala
23. | Centre for Stem Cell & Cancer Genomics, AMI Bioscience,
Coimbatore
24. | Veridian Micro lab, Kelambakkam, Tamilnadu
25. | VJ Biotech, Coimbatore, Tamilnadu
26. | Trichy Research Institute of BiotechnologyPvt.Ltd (TRI Biotech)
27. | Clinbiocare Technology, Chennai
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(D) Fast Learners

The following are the list of initiatives taken to encourage the fast learners.

(i) NPTEL

Faculty and students are encouraged to enroll in the NPTEL courses offered by faculty members
of premier institutions of the country. Online courses can be registered by the students in place of
self-study / honors courses offered by the department during the time of project semester. Our
faculty members were also encouraged to register for NPTEL courses and they did well by
securing good marks through Online exam. A sample copy of NPTEL certificate is shown in

Figure 2.2.10.
N
LAY . hee
1Z%3 NPTEL Online Certification
S = (Funded by the Ministry of HRD, Gowt. of India)
Thuurhﬁcﬂtumrdﬂ“o Covid-19
SUVETHA CINNAKONDA JANARDHANAN J."""‘;";‘;:n
for passing the course semester
Cell Culture Technologies
with Score® 85 %
oho o {8 week course) e
- YSe——— s

*Continuous online assessmen! score To vaidate and check scores Mips /ngiel s innoc

Figure 2.2.10. Sample copy of NPTEL course certificates obtained by students

(i) Competitive exams

Department of Biotechnology emphasizes importance towards Competitive Examinations
(standardised tests) like GATE, NET, TANCET, GAT-B, DBT-BET, AIEEA, etc., which

will facilitate entry into premier institutions of the country for their Masters or Doctoral

studies.

The university has a Centre for Competitive Examinations (CCE) exclusively to
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facilitate more student participation in these examinations. Fast-learners identified by the
department were encouraged to attend GATE training that helps them in not only qualifying
in GATE exam but also improve their CGPA. This is possible because of the earnest effort
put by the department by deputing their faculty members to handle special sessions arranged
for GATE. FAST - TRACK coaching is also provided to the students on the verge of
examinations. Repeated mock tests are being conducted to the students to get good score in
the upcoming examinations. Table 2.2.5 shows the list of students qualified in the
competitive examinations. Fig 2.2.11 shows the sample of GATE score card of a student that

enabled her to get admission for higher education.

Table 2.2.5 List of students cleared various competitive exams during past three academic

years
S. No Name of the Student | Name of the exam cleared | Academic Year

1 Bhavani R GATE 2021-2022
2 Gopikrishna G GATE 2021-2022
3 Nivedhitha K GATE 2021-2022
4 Deepak R GATE 2021-2022
5 | Ghurupreya R GATE 2020-2021
6 Geetika Devi K GATE 2020-2021
7 Nivedhita S GAT-B 2020-2021
8 | Ghurupreya R TANCET 2020-2021
9 Geetika Devi K TANCET 2020-2021
10 | Suja Gayathri S TANCET 2020-2021
11 | Helina Rose A TANCET 2020-2021
12 | OviyaS GATE 2019-2020
13 | Shalini M GATE 2019-2020
14 | Hemapriya S TANCET 2019-2020
15 | Revathi TANCET 2019-2020
16 | Tvareta T TANCET 2019-2020
17 | Suresh Krishnan S P GAT-B 2019-2020
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18 | Praseetha S TANCET 2019-2020
19 | Shalini M TANCET 2019-2020
20 | Arun Karthikeyan GATE 2018-2019
21 | T S Abirami GATE 2018-2019
22 | Arun Karthikeyan JAM 2018-2019
23 | Arun Karthikeyan DBT - BET 2018-2019
24 | Kavitha.A AIEEA 2018-2019
25 | Ramkishore A TANCET 2018-2019
26 | Pavithra U TANCET 2018-2019
27 | Sivaranjani V TANCET 2018-2019
28 | Jayashree B TANCET 2018-2019
28 | Jayashree B TANCET 2018-2019

(iii) One-Credit Courses:

« * W Nenh 2t

socHuy U groakor L O cgad W Uhy gulifyirg

~os
m GATE 2021 Scorecard GATE
Graduate Aptitude Test in Engineering (GATF) 2'.‘\:‘,’2 1
RO LA Vb N ot o 60 B waidve g
Name i,
2 |GHURUPREYA R g 2
8 Parenls/ Guérdian 5 Name - <
é | C RAMESH 3 2
®  Registration Number Date ol Birth ‘
m X 1
,'_g | BT21557326017 23-Dec-1999
E vaun]nu.,lu)ﬁ-P.sp‘:-j
O | Biotechnology (BT)
l 7 [Candidate’s Sighates)
] s Number of Candidates |
g GATE Scomn , 7491 Appoared in this papar 13186
Marks out of 100* 40 All Indis Rank in this [
§ g S paper L 634
T Qualitying Marks 30.0 | [270 [ 200 | .
& Geos EWAOBC NCL! SC8THD Valid up to 31" March 2024
" Nommwileod ey U Ol Loy seering (G2
A - E ”E c.:m:‘,t-ks“;m'c. -;d 1B :h; '.'T.r_frr:‘r.‘JJ-; iCS}
i\ ; 4&2 ™ 3 il Moo Doty (ML) Pugurs
(\]&\ - ** A candida's & considered quaiifed 1 e mark
O

Prot D;;pmkar Choudhury

Organising Casiperson

marks mectonnd o the category fer whch ww d
GATE 2034 category certi cale. f app cab & & praduced alorg
wil

jor hahat? of MOR - GATE %r Mol il [hees sy

Fig.2.2.10 Snap shot of GATE score card

The department also offer one credit courses to under graduate students. These courses are taught
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by academic/Industry experts or scientists from abroad (through video conferencing). The list of
one credit courses offered by the department is shown in Table 2.2.6.

The students will get a chance to understand the real time projects that are undergoing in the
industry and this can help to bridge the gap between practical and theory courses (for reference,
few sample photographs are shown in Figure. 2.2.11. These industry-need based courses, also

enhance the placement opportunities for our students.

Table 2.2.6 List of one credit courses offered for B.Tech students.

Date of No
Name of the course conducting students
program attended
Dr. S .R. Senthil Kumar, | Current Good | 24.1.2021 46
Founder and  Chief | Manufacturing 31.1.2021
1 Operating officer, | Practices 07.2.2021
Padmasini  Lifesciences 14.2.2021
LLP, Chennai
Dr. H. Nellaiah, Biopharmaceutical 06.11.2021 35
5 Head, Research and production:An Industry | 07.11.2021
Development, Perspective 14.11.2021
BioZeen, Bangalore
Dr. H. Nellaiah, Biopharmaceutical
3 Head, Research and oroduction: An 07.03.2020- 35
Development, BioZeen, ' . 08.03.2020
Industry Perspective
Bangalore
Dr. NavaniethaKrishnaraj
R, Research Professor,
Department of Chemical
4 and Bioelectrochemical 15.11.2020- 30
Biological Engineering, | Engineering 22.11.2020
South Dakota School of
Mines and Technology,
Rapid City, SD
Dr. S.R. Senthil Kumar,
Founder and Chief Current Good
5 Operating officer, Manufacturing 13182813 28
Padmasini Lifesciences Practices o
LLP, Chennai
LU, 4, el Biopharmaceutical
6 Head, Research and proguction' An 19.10.2019- 21
Development, BioZeen, Industr Pe;rs — 20.10.2019
Bangalore y P
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7 Dr. S.R. Senthil Kumar,
Appasamy Ocular Current Good | 9g 09.2018-
. . Manufacturing 31
Devices (Biopharma), Practi 09.09.2018
: ractices
Chennai
8 Dr. Lakshmi
Subramanian, Bioseparations in | 16.3.2019 — o5
Dalmia Research Centre, | Phytochemistry 17.3.2019
Coimbatore

Figure. 2.2.11a: Industrial ExpertDr. Senthil Kumar delivering a lecture on Current Good
Manufacturing Practices (BITX001)
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Figure. 2.2.11b: Practical sessions — Bioseparations in Phytochemistry (BITX003)

The one-credits are designed to supplement the knowledge in areas that is not covered in the
curriculum. For example, though the curriculum covers screening of microbes, bioprocess
principles for industrial production of products and downstreaming techniques, that does not
include the quality control practices and regulatory processes. The one-credit course “Current
Good Manufacturing Practices”includes the quality control practices and describes the processes
that is followed in the industry. Similarly, “Bioseparation in Phytochemistry” course content
includes case studies on the separation of analytes. “Biopharmaceutical Production”course
describes validation of analytical methods, regulatory procedures for drug discovery and drug
development. Faculty for one-credit courses are industrial experts and were selected based on
their experience in the specific area. The Current good manufacturing Practices syllabus and
sample question paper (Figure. 2.2.12) is attached herewith.
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Syllabus for BITX001 Current Good Manufacturing Practices (cGMP)

Sl. No. Topic Duration (hours)

1. Introduction to GMP 2

2 Personnel, Premise and Equipment 2

3 Pharmaceutical Quality System 2

4. Quality Management & Quality Control 2

5 Production, Contract manufacture and 2
analysis

6. Outsourced activities, Documentation 2

7. Complaints and Product Recall 2

8. Case Study 1
Total 15 hours
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2.2.12: Sample question paper of one-credit course
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(iv) Lectures by Industry Experts:

In order to enrich the knowledge of the UG students Guest Lectures are frequently organized by

inviting senior academicians from leading universities and experts from the industry. This will

benefit the students to understand the latest developments in biotechnology and allied fields and

also understand the recent developments in the industry. The list of programs organized.
(Table.2.2.7).

Table 2.2.7 List of guest lecture/workshop/seminar organized by the department.

S.No. Name of Programme Resource Person p R O
rogramme
Prof.Rajesh Shani, South Dakota
1 ‘I‘ndo- Us Wprksh Op on » |School of Mines & Technology, 27.11.2019
Extremophiles in Biotechnology USA
Two-day Virtual Workshop on . .
5 Biotechniques for Extraction of ?{/Ierhur;/évigil(o icl\ailll;ralilr’ishnzo?:]ider, 11.05.2020 -
Metabolites from Plant and Algal g ’ girt. 12.05.2020
Dr. R. Saravanan. CARE
Sources
Webinar on "What's New AboutProf. S. Sudhakar, MS University,
= SARS-CoV-2? Tirunelveli LEHUO AV
. " . Prof. Richard Coico, SUNY
4 Webinar on Vacc_lne Deve_lopment Downstate Health Sciences| 04.06.2020
for COVID-19 A Birds eye view. T
University, USA
5 Webinar on MI.S.SIng Links in The Dr._V. D_eepak, 06.06.2020
Enemy Territory. University of Derby, UK& KARE
6 |Webinar on "Viral Diagnosis: The y | ¢ 4. KARE 11.06.2020
Covid-19 Scenario™ T ’ T
Dr. N.K. Sasidharan, Kerala
7  |Online Workshop on “Bread, Butter g‘?g%ﬁﬂ:ﬁ#;ﬁﬁg%oun der and 13.05.2020-
and Biotechnology CEO. Padmasri Laboratory, 14.05.2020
Chennai
Dr.D. lllakkiya, Mother Terasa
Virtual Workshop on "Proteinand  {University
8 Genome Bioinformatics" Dr.K.N. Rajnish, SRM Institute of 15.05.2020
Technology. Chennai
: " . Mrs.Swetha Venkatesan, Tfizer
9 gﬁ;ﬂlwg Bkihgsr:élna(lii?terplllar 0 Pharmaceuticals 04.06.2020-
y e y Mr. Aravind Babu, Associate 06.06.2020

Development”

consultant, Capgemini
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Dr.M. Michael Gromiha, 11T,

10 Virtual Workshop on "Workshop on |Madras, 08.06.2020-
Protein Bioinformatics" Dr.P. Kannabiran, Mepco Schlenk 10.06.2020
Engineering College
Dr.S. Hemalatha, Crescent Institute
11 Virtual Workshop on "Plant of Science & Technology 11.06.2020-
Bioinformatics" Dr. Dilip Gore, Founder and 12.06.2020
Director, Sai Bio System, Nagpur
Dr.M. Premalatha, NIT, Trichy
12 Virtual W(?'rkshop on "Waste — An  |Mr. TamilmanianNagalingam, Co- 11.06.2020
offer letter Founder, Kuppakaran waste
Management Pvt.Ltd.
Dr.S. Ananthi, Head, CLIN
. . . Biocare, Chennai
13 Vr'c::g?r:svivnotrﬁ:h%Zt?nen%nmcﬁrztrzﬂdmg Mr. Jaison Raj, Associate Scientist, 12823838
P post-g Biocon Bristol Myers Squibb, o
Bengaluru
Mr. Anand Sivaraj, Manager, Anna
: " University
14 :é'glijgle\r/]\tlgkrsehnﬁgp From Student Mr. Dinakaran Paneerselvam, Co-{ 14.06.2020
P Founder, IEEARC Group off
companies.
Virtual Workshop on " The Era of . . :
Digital Bioprocessing: Exploitation DI, SERETISEIREIEL,  SEE 17.06.2020-
= of MATLAB for Bioprocess Callizge el Earmeliogy, O 18.06.2020
: " P Dr.K. Haribabu, NIT, Calicut T
Engineers
Dr. John Thambirajah AMIST
Virtual Workshop on " BIOFIRM - (Dn1Versity, Malaysia. 18.06.2020-
16 Iscaling Lab2Market" Dr. Jennet Rani, Prof & Head, 54 g5 5079
g Sadakathullah ~ Appa  College. T
Tirunelvelli
Dr. R. Vadivelan.Professor, JSS
: "ot . College of Pharmacy Ooty
7 | irtual Workenop on TBasic Animal ;s Muthukrishnan, Associate 19.06.2020
g d Professor, PSG College of
Pharmacy, Coimbatore
Dr. K. Balakrishnan, MK
nd Nfati University
2~ National Conference on Dr. K.M. Gothandam Prof, VIT, | 20.05.2021-
18 |“Innovations in Bio & Chemical
Engineering for Sustainable Life” Vellore 21.05.2021
& glorsu Dr.M. Arivazhagan, Prof, NIT,
Trichy.
19 One day workshop on “Nurturing Dr.K.Sundar, Prof. KARE 09.03.2022

and Transforming Research”

Dr. Sankarganesh Arunachalam,

82




IAssociate Prof. KARE
Dr.T.Kathiresan, Prof & Head,
KARE

Dr. K.Selvaraj, Assistant Prof,
KARE

Dr. S. Achiraman, Prof,
Bharathidasan University

20

One day workshop on “Lab Safety
and Management”

Ramco Institute of Technology.

Dr.K.Venkadeswaran, Assistant
Prof, PSR Engineering College.

Dr. G.Kanthimathi, Associate Prof,

20.04.2022

(v) Assignments

Every student is asked to submit assignment / Quiz / tutorial / class test for each unit (1-5), the

weightage for assignment is 15%. The weightage for sessional examinations | & Il is 35%. The

total marks allotted for internal is 50% of the total score. A sample set of assignments is given in

Table 2.2.8.
Table 2.2.8: Sample Assignments given to the students
BIT18R312 / Enzyme Technology
Assignment .

S.No. Tutorials Topics Date
1 Assignment —| e Enzyme Classification September,
Slow learners e Catalysis 2020

e Modeling rate of Equation — Single substrate
reaction
2 Assignment — e Enzyme inhibition and types October,
I e Allosteric regulation 2020
e Monad Model
3 Assignment — e Methods of production of enzymes November,
m e Extraction of enzymes from Microbial sources | 2020
Fast learners e Seminar and Research Paper discussion
e Tutorials
4 Assignment — e Enzyme Immobilization November,
v e Applications of immobilized enzyme 2020
5 Assignment — e Reactor design December,
Vv e Biosensors applications 2020
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A sample copy of the assignment submitted by a student is presented in Figure 2.2.14.

Course code :BITISR312
Course name :Enzyme technology
Assignment- Il

Presented by:
P.Shineetha
9915001044

Blotechnology I

Figure 2.2.14: Sample Assignment copy
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anned with CamScanner

(vi) Research oriented project through funded laboratory

All the faculty members of the department are actively involved in research. This is evident by
the number of externally funded projects and the publications the faculty have generated over the
years. There are five research laboratories established in the department by the faculty members
with the generous support from the management and with the support of external funding
agencies. These research laboratories not only support the research scholars but also the PG and
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UG students of the department. Many UG students opt for internal projects with one of the
faculty mentors as research supervisors either in the 7 or 8" semester. They get a chance to
work on one of the projects that is being carried out by the research group of the faculty
members.

Besides, the students are also encouraged to opt for external projects in one of the premier

laboratories either in India or abroad.

Table 2.2.9 List of organizations where students have completed their project work
(external)

3 National/International Name of the Universities

X3

A5

<> Foreign Universities National University of Singapore, Singapore
Nanyang Technological University, Singapore
Arizona State University, USA

Sedeer Medical, Doha, Qatar
UniversitiTeknologi PETRONAS, Malaysia
Dabur Research Foundation, New Delhi
CLRI Chennai

NIMHANS, Bangaluru

INSTEM, Bangaluru

IICT, Hyderabad

Osmania University

NIT, Trichy

University of Madras

Madurai Kamaraj University

Bharathiar University

Bhabha Atomic Research Centre, Mumbai
IGCAR, Kalpakkam

Central Island Agriculture Research Institute,
Andaman and Nicobar

«» Indo-American Cancer Research Foundation.
Hyderabad

% ICAR, Tiruvananthapuram

% National Agri-food Biotechnology Institute.
Mohali, Punjab

% King Institute, Chennai

% Aravind Medical Research Foundation, Madurai
% AlgalR Nutraceuticals, Thanjavur

++ Janani Biotech, Theni

X3

A5

e

%

X3

A5

e

%

e

%

X Organizations in India

X3

A5

e

%

53

%

X3

A5

53

%

X3

A5

X3

A5

53

%

X3

A5

53

%

X3

A5

X3

A5

R/
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¢+ Biocon, Benagaluru

(vii) Semester abroad program —
As per our curriculum, during theregular academic sessions, under graduate students of KARE
can complete a semester in a university abroad. As part of this program, the students can select
any one of the partner universities with whom KARE has an MoU. The credits earned during
that period can be transferred to KARE.
Utilizing this opportunity, the students of UG Biotechnology has completed a semester in the
following Universities:
e Soongsil University, South Korea
e Hannam University, South Korea
In addition, the final year students are allowed to complete their project in any university abroad
with the help of our faculty members. Using this opportunity UG students have completed their
project in the following universities:
e Arizona State University, USA
e National University of Singapore, Singapore
e Nanyang Technological University, Singapore
% UniversitiTeknologi Petronas, Malaysia
The department has also signed an MoU with South Dakota School of Mines & Technology,
South Dakota, USA which helps in organizing various advanced level workshops every year.

(E) Slow learners
The department put enormous efforts in helping the slow-learners in acquiring the subject

knowledge; following actions are taken for the benefit of slow learners.

(i) Bridge course

It is a midterm course offered at the end of odd and even semesters for the benefit of vernacular
medium students and Lateral entry students to improve their skills in basic English and
mathematics. A copy of the circular for the bridge course conducted is shown in Figure 2.2.14.
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Figure. 2.2.14 Circular for Bridge course (A), Schedule of Mathematics Bridge course (B)

(i1) Laboratory course with project.

As per the curriculum, the student has to carry out a project from in five of the laboratory courses
that are offered during their BTech program. The details of course information is presented in
Table 2.2.10.

By applying the concept learned in of laboratory courses, the students are encouraged to develop
some small projects as outcome. This will enhance the analytical and intellectual ability of the
students. Accordingly, the following five laboratory courses (in 2013 syllabus) viz. Microbiology
(1), Computational Biology (IV), Bioprocess laboratory (V), Genetic Engineering (V),
Immunology Laboratory (V1) Downstream processing (V1) have been approved by the BoS as
laboratory courses with project. A group comprising with four/five students will complete the

project as part of the laboratory course.
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Table 2.2.10. List of Special Academic Courses (LP) offered by the Department

Theory with Practical (TP) / Lab with
Course code | Name of the course )
Project (LP)/ Integrated course (IC)
BIT283 Microbiology Laboratory Lab with project
BIT288 Computational Biology Lab with project
BIT387 Bioprocess Laboratory Lab with project
BIT388 Genetic Engineering Lab with project
BIT389 Immunology Laboratory Lab with project
Downstream Processing ) )
BIT491 Lab with project
Laboratory
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Sample copy of the mini project report is shown in Figure. 2.2.15.

PHYSICAL INTERACTION OF ROSIGLITAZONE

WITH Nrf2 and IFNy
A report submitted in the part of lab with Mini project
By
RAMAGIRI PAVITHRA (9915001059)
AYYAVARISETTY SUSHMITHA (9915001060)
BACKIALAKSHMI .R (9915001061)
KARTHIKE .R (9915001063)
HARISH KUMARAN .G (9915001065)
ADHIL KHA .A (9915001066)

AMIRTHA VARSHINI .R (9915001167)
SIVA SANKAR .M (9915001169)

DEPARTMENT OF BIOTECHNOLOGY
SCHOOL OF BIO AND CHEMICAL ENGINEERING

KALASALINGAM ACADEMY OF RESEARCIAND
EDUCATION

(Deemed to be University)

KRISHNANKOIL 626 126

2015-2019

Figure 2.2.15.aL.ab with Project Report
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KALASALINGAM ACADEMY OF RESEARCII AND EDUCATION
(Deemed to be University)

KRISHNANKOIL 626 126

BONAFIDE CERTIFICATE

This is to certify that the report entitled, “PHYSICAL INTERACTION OF
' ROSIGLITAZONE WITH Nrf2 and IFNy” was submitted by RAMAGIRI PAVITIRA,
AYYAVARISETTY SUSHMITA, BACKIALAKSHMI .R, KARTHIKE .R, HARISH KUMARAN
.G, ADHIL KHAN .A, AMIRTHA VARSHINI .R and SIVA SANKAR M, IlI Year
Biotechnology, KALASALINGAM UNIVERSITY, Krishnankoil, Srivilliputhur™ is a
 bonafide research work carried out by them under my guidance and in the part of lab with mini
project in this institute.

Dr. SANKARGANESH ARUNACHALAM

—— Dr.B. VANAVIL
K
|

THE HEAD ASSISTANT PROFESSOR

DEPAKTMENT OF BIOTECHNOLOGY DEPARTMENT OF BIOTECHNOLOGY

Figure 2.2.15.bLab with Project Report

(iii) Theory with practical components.

The theory courses without any allied laboratory component can also have the practical
component as a part of the syllabus in the curriculum. Accordingly, the following three
theory courses viz. Analytical Techniques in Biotechnology (IlI), Protein science and
Engineering (IV), Enzyme Technology (V), Solid Waste Management (VI), Animal
Biotechnology (VI1) were approved by the Board of Studies (BoS) as theory with

practical components.
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Table 2.2.11 shows the list of courses (IC, Autonomous, TP) approved by BoS. Through
these course of study, one can improve the practical knowledge which could give them
the idea to compare the experimental results with the analytical results. At the outset, the
group of students should submit the observation based on the results obtained from the
practical component. In this regard, our students have utilized the various tools for
analysis in protein science engineering (Front page of the Report is shown in Figure
2.2.16). It also helps our students to improve their practical knowledge in terms of
understanding the fundamental theoretical concepts.
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Figure 2.2.16: Sample Observation Note book for Theory with Practice Course
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Table 2.2.11. List of Special Academic Courses (TP, IC) offered by the Department

Theory with Practical (TP) / Lab with
Project (LP)/ Integrated course (IC)

Course code | Name of the course

BIT216 Protein Science and Theory with Practical
Engineering
BIT214 Analytical Techniques in Theory with Practical
Biotechnology
BIT322 Enzyme Technology Theory with Practical
BIT401 Animal Biotechnology Theory with Practical
Clv4le Industrial Wastewater Theory with Practical
Management
ClIV463 Solid Waste Management Theory with Practical
BIT17R142 | Bioanalytical Techniques Integrated Course
BIT17R241 | Cell Biology and Genetics Integrated Course
BIT18R242 | Industrial Microbiology Integrated Course
BIT18R271 | Microbiology Integrated Course
BIT18R272 | Bioinformatics Integrated Course
BIT18R272 | Principles of Biochemistry Integrated Course
BIT18R273 | Molecular Biology Integrated Course
BIT18R374 | Immunology Integrated Course

(iv) Remedial classes

Students who are slow-learners are encouraged to attend Remedial classes that are
scheduled in the evening hours. Students who secure low marks in their sessional
examinations are motivated to attend these classes. Special attention is given to the
individual students by the respective faculty. A sample copy of the Circular, Time Table

and attendance sheet is presented in Figure.2.2.17.
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KALASALINGAM ACADEMY OF RESEARCH AND EDUCATION
(Deemed to be University)
Anand Nagar: Krishnankoil 626 126.

No. KARE/Circular/095/2020/116 Date: 17.10.2020

CIRCULAR

As per the decision taken in the Staff council meeting held on
10.10.2020, all the HoDs are hereby informed to start the remedial class
from 19.10.2020.

To monitor and consolidate the attendance daily, the online system
for entering the attendance details is enabled in the timetable cell PDs’

login in edu.kalasalingam.ac.in.

All the HoDs are hereby informed to instruct the Timetable Cell PDs’
to enter the attendance details in EDU-Login before 06.30 PM of each day.

The attendance template course-wise should be uploaded in the

N

s

VICE CHANCELLOR

EDU-Login, and the same is attached.

Copy submitted to Chancellor and Vice President - for favour of
information

Cc: to Registrar

Cc: to CoE

Cc: to all Deans and Directors

Cc: to all Heads of the Department - with a request to inform to the
faculty members and all Students through FA/CC

Figure. 2.2.17. a. A sample copy of the Circular
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KALASALINGAM

ACADEMY OF RESEARCH AND EDUCATION

Under swe. 3 of UGG Act 1066, Accraditud by MAAT with A" Grade

i

VI Tt

REMEDIAL COACHING CLASS SCHEDULE

2020-2021 (ODD SEMESTER)
SCHOOL OF BIO AND CHEMICAL ENGINEERING

Program: BTECH

S.No. | Year | Sem [ Section | Course Code | Course Name gmdent Day order Time Faculty ID | Faculty Name Google-Meet Link
L |I m A BITI8R271 Microbiology n‘eln()gm Monday 04.00- KSRBIO Dr. K Sundar https://meet.google
05.00 _com/lookup/aSwy
4fboshyauthuser=1
&hs=179
2 |n m B BIT18R271 Microbiology 5 Monday 04.00- PYABIO Ms. P. Priya https://meet.google
05.00 comflookup/gplfa
kd4h3?authuser=1
&hs=179
3. |II m A BIT18R272 Principles of 5 Tuesday 04.00- KJIBIO Dr. K Jyotlu https:/imeet.google
Biochemistry 00 com/lookup/fummt
27ih
4. |1 m B BITISR272 Prnciples of 2 Tuesday 04.00- KSJBIO Dr. K Selvaraj http//meet google.
Biochemistry 0300 com/znw-vxer-fing
5. |II m OE BIT18R320 Human Diseases 9 Wednesday 04.00- SRKBIO Dr. S. Ramkumar https://meet.google
and Prevention 05.00 Pandian .COM/TWT-sygqo-
rkbauthuser=0&hs
=179
BIT18R321 Explonng 7 Wednesday | 04.00- JKNBIO Mr. S. J. Kabilan https://meet.google
000 .com/lookup/diav3
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Microbial World bp3mk
6. m A CHEI8R275 | Prnciples of 4 Thursday 04.00- KVIBIO Dr. KK Vasumathi | https://meet.google
Cheniical 9.0 com/lookup/brg?
Engineermg ynldsS
7. m B CHEISR275 | Prnciples of 12 Thursday 04.00- JKMBIO | Dr. J. Kanimozhi https://meet.google
Chemical 0500 comflookup/dlI3tj
Engineering T6nc
8. m CBCS [ BIT18R207 Analytical 2 Fnday 04.00- KIIBIO Dr. K.Jyothi https://meet.google
Techniques in 02,00 .com/lookup/gsh4v
Biotechnology nldcz
BIT18R309 Food Processing 5 Fnday 04.00- NHMFOO | Dr.N Hariram https://meet.google
and Technology 03.00 .com/lookup/hmrex
Samxp?authuser=0
&hs=179
9. v A HSS18R013 Professional 5 Monday 04.00- JENBIO Mr. S.J. Kabilan https://meet.google
Ethics 05.00 Gk
2hdbr?authuser=0
&hs=179
10. v B HSS18R013 | Professional 2 Monday 04.00- ASGBIO | Dr. Sankarganesh https://meet.google
Etlrics 03.00. Arunachalam .com/lookup/bto2f
6nhyn
11 v CBCS [ BITISR310 Pharmaceutical 1 Tuesday 04.00- AMKBIO (Dr A https://meet.google
Biotechnology 05.00 Muthukumaran com/lookuplelgnh
hewzs?authuser=0
&hs=179
BIT18R314 Drug Design and 4 Tuesday 04.00- JCRBIO Mrs. J. Christina https://meet.google
Development 05.00 Rosy .com/lookup/adxgt
gqx3wé
BIT18R312 Enzyme 6 Tuesday 04.00- ILMLBIO | DrL Muthulakshmi | https:/meet.google
Technology 05.00
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_comVlookup/d3foy
smvkk
12.| IO v OE BITISR316 Introduction to 8 Wednesday | 04.00- JCRBIO Mrs. J. Chnistina https://meet.google
g ?(:?:;;anonal 05.00 Rosy com/lookup/b2dxz
fxe7z
13.| I v OE BITI8R319 Environmental 4 Wednesday | 04.00- NHMFOO | Dr.N Hariram https:/imeet.google
Biotechnology 05.00 com/lookup/dkenc
16x4d
14.| 1T v A BIT18R371 Bioprocess 10 Thursday 04.00- BVLBIO Dr. B. Vanavil https:/imeet.google
Principles (IC) 05.00 comflookup/dSzvd
pyutt
15.| I v B BIT18R371 Bioprocess 8 Thursday 04.00- PYABIO Ms. P. Priya https://meet.google
Principles (IC) 05.00 condinokopammp
kmdu6f?authuser=
1&hs=179
16.( III v A BITI8R372 Genetic 4 Fnday 04.00- SRKBIO | Dr. S. Ramkumar https://meet.google
Engineering (IC) 05.00 Pandian ootiifsgk-fiif:
pir?authuser=0&hs
=179
17.( I V. B BITISR372 Genetic 7 Friday 04.00- KRNBIO | Dr. T. Kathiresan https://meet.google
Engmeenng (IC) 03.00 com/lookup/Ez3e}
ucst
18.[ IV vii |B HSSISR015 | Total Quality 1 Monday 04.00- NRVBIO | Ms. G.NadanaRaja | https://meet.google
Maiiagecnent 05.00 Vadivu ottty i
19.( IV Vi |B BIT18R403 Plant 3 Tuesday 04.00- PCMBIO |Dr.K http:/meet google.
Biotechnology 05.00 Palaniclielvam com/aop-dpitkpx
20.| IV VII (B BIT18R402 Animal 5 Tuesday 04.00- KRNBIO | Dr. T. Kathiresan https:/imeet.google
Biotechnology 05.00 .com/lookup/gmrgz
qinxi
LIV Vi | OE BIT18R432 Biological Waste 11 Wednesday | 04.00- NKSBIO | Dr.Naresh Kumar https://meet.google
Water Treatment 05.00 Sharma -com/lookup/dgdgg
62hpu?authuser=0
&hs=179
.|V vii BIT18R313 Metabolic Thursday 04.00- NRVBIO | Ms. G. Nadana Raja | https://meet.google
Engmeermg 05.00 Vadivu _com/ady-znpx-
itk?hs=122&authus
er=0
23|IV v BIT18R471 Bio separations: Friday 04.00- SSABIO Dr. S. Sheik Asraf | https://meet.google
Principles and 05.00 .com/lookup/exdvs
Applications (IC) doy7n
Signature of the HoD

Figure.2.2.17. b. A sample copy of the Time Table
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KALASALINGAM

ACADEMY OF RESEARCH AND EDUCATION

= &Y (PEEMED TO BE UNIVERSITY)

% - - Undeor sec. 3 of UGC Act 1956,

Asans Magar - RENVRN, via, (01), Samil Nadw | ] -

202

1. Name of the Department : Biotechnology
2. Name of the Program :B.Tech
3. Year/Semester I
4. Course Name : Principles of Chemical Engineering
5. Course Code : BIT18R275 Date: 19.11.2020
F‘F 6. Name of the Faculty KK VASUMATHI  Time: 4.00-3.00PM
" [5. o. Register No Name of the Student Present / Absent
1 9919001001 [AATHREYANM Present
2 9910001009 |[ARUNACHALAMA Present
3 9919001012 |[BARKAVIV Present
4. 9919001014 |[DEENATHAYALANM Present
5. 9919001016 [DURGA S Present
6 9919001019 |[HARIKRISHNANL Present
7 9919001020 [HARIHARANB Present
8 9919001025 [JAYASREEM Present
9. 9919001027 |[KANAGA SHANMUGI Present
10. 9919001028 |KARTHIKEYANR Absent
11. 9919001031 |[MEGAPRAKASHSP Present
12. 9919001034 |[NAVEENKUMAR VS Present
13. 9919001035 |[PRUNTHAG Present
14 9919001036 |[PURUSHOTHAMANK Present
Total number of students to be attended 14
Number of absentees 1
Signature of the Faculty Y] &W\HM
Signature of the Timetable Cell PDs Signature of the HoD

Figure.2.2.17. c. A sample copy of the attendance sheet submitted by the faculty
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2.2.2. Quality of end semester examination, internal semester question papers, assignments
and evaluation (15)

The examination pattern is written examinations (Sessional Examinations and End Semester
Examinations) and assignments/ seminars. Both the internal and end semester question papers
are prepared following Bloom’s Taxonomy. The subject experts (either internal or external) set
the question paper. The sessional examination questions are prepared by the course coordinator
which is reviewed by the module and program coordinators of each course and the question is
finally approved by the Head of the department and submitted to the Office of Controller of
Examinations. In case of End Semester examinations, the question is either prepared by an
Internal Faculty or External Examiner. The questions are reviewed by a committee appointed by

the CoE and then finally approved.

End semester Examination: The End Semester examinations are conducted once in a semester.
The End semester question paper is prepared for 100 marks and the pattern include all the COs
and mapping of COs for each question. The total weight age for the end semester examination is
50% of the total score.

A sample copy of the End Semester question is presented in Figure 2.2.2.1 and the screen shots

of Module and Program Coordinators approval is given in Figures 2.2.2.2 and 2.2.2.3

respectively.
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Figure 2.2.2.1: Sample copy of End Semester Question

i -

KALASALINGAM ACADEMY OF RESEARCH AND EDUCATION

| (Deemied 1o be University )
£ Anand Nagar, Krishnankpil - 626 126,
| END SEMESTER EXAMINATIONS - APR/MAY 2022
Course Code | | BITISR205 | Duration | 180 Minies.
Course Name | ©  Bicenergetics and Mctabotizn Max. Marks | 100
Degree | = B.Tech.
PART - A (20 Marks) ' ivern | Mapping,
Amswer All Questions Wt T ! e
Mention the components involsed in poto system |Undersand . ©OI | 20
3| State the various ways in which cxidation & reduction canbe | Underand | COt | 20 |
defined |

3 | Define Cori cycle and write the significance of this whway. | Remember | CO2 | 20 |

4| What is the bialogical significance of Glycogenin? Understnd | €02 | 2.

5| Explain the various levels of regulation m amieo acid sytshesis | Understand €03 | 240 |

@ | What are the forms m which amino groeps aee ransporied | Understand = €CO3 20
theough the blood prioe to the wiea cycle? '{

7 | Where docs the bicsymhesis of futy ackds occur? Undenstand | ©034 | 20
Distinguish between beta axidation and omega oxidation Apply co4 | 20
What 14 the major mechanistic dilference (w parine asd Apply 005 20
parimidine hinsymthesis? |

10 | How are pyrimidines synthesized? Understand | COS 20

PART — B (80 Marks) 7 Mappisg
Answer Al Questians Pattern COs Marks
1A | Discuss about axidation und reducticn conceps explain with | Remember - €O 1640
suitable example.
Ok
108 | Expluin the pashway of Calvin cyele with digrammatic Remember | COI 160
explanation,
12.A (1), Draw the citric acid cycle snd show the varkous Analyze co2 16.0
intermediates ind enzymes ut each step of the eycle (1), How
many ATPs ar¢ produced during respintion (Clycolysist citric
acid cyele} Giiy, Relate the mumber of ATPs to the number of
NADH and FADIH2
OR |
128 | Describe the glocancogensis pathway in detal ond show the | Undesstanet | €02 | 1641 |
vaniues mtermedistes of the pathway: Comment on the
importance of this pathway undee conditions of fastiang/
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PART — B (80 Marks)

Pattern

Mapping Mavks

Answer All Questions COs
I13.A (1) Briefly explain the post translational modification in protein  Understand . CO3 5(1_
i synthesis with suitable diagram ‘
! (#) Explain the reversible covalent regulation in biosynthetic Apply co3 80
pathway of umino acids |
OR
(138 Write a detailed account of Protein synthesis in prokaryotes Apply O3 16.0
‘ -and illustrate suitably }
14.A | (i) Describe in detail steps of the cholesterol synthesis Apply CO4 80
(ii) Detail the steps involved in activation, transport and beta- Analyzc CO4 8.0
| oxidation of palmitic acid mitochondria. | ‘
OR
14.B | Hlustrate the major regulatory mechanisms of fatty acid Analyze CO4 16.0
metabolism in humans 4
(15.A Discuss the synthesis and degradation of pyrifmidines. - Apply Cos 160
OR j
15.B | Write an account of salvage pathway in purine nucleotide Apply COs 160
synthesis. Add a note on Lesch-Nyhan syndrome
Tsnssment Pattern as per Bloom's Taxonomy:
COs Remember Understand Apply | Analyze Evaluate | Create | Total
Co1 32.0 | 4.0 0 0 0 0 36
co2 2.0 18.0 0 16.0 0 0 36
CO3 0 12.0 24.0 0 0 0 36
CO4 0 20 10.0 24.0 0 0 36
- COs5 0 2.0 340 0 0 0 36
Total 34 38 68 40 0 0 180

EXRER
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Figure 2.2.2.2: Screen Shot of Module coordinator approval
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Figure 2.2.2.3: Screen shot of Programme coordinator question pattern report

While the question pattern for End Semester Examination includes all the five units (5 COs) for
100 marks, the internal question papers cover 2 units (2 COs) for 50 marks. The End Semester
examinations are of 3h duration whereas the internal examinations are of 1.5h duration. The
approved question papers are submitted to Office of Controller of Examinations through either
EDU-KARE or ERP-KALVI databases.

During pandemic, to overcome the difficulties encountered, the academic sessions went on-line
followed by examinations. For each course an exhaustive Question Bank (consisting of multiple

choice questions (MCQ) was prepared by each of the Course Faculty and the questions were
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approved through the routine approval process described earlier. During the examinations, the
question paper will be randomly generated from the question bank by the Office of Controller of

Examinations. A screen shot of the process is presented in Figures 2.2.2.4 t0 2.2.2.6.

. ®  nspasalingam s § . o » ©
A . W - 5 1

& T @ @ RN
Figure 2.2.2.4: Screen Shot of Question Report
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Figure 2.2.2.5: Screen shot of Question bank details
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Figure 2.2.2.6: Screen shot of Online Assessment (MCQ)
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Assignments:
Every student is asked to submit assignment / Quiz / tutorial / class test for each unit (1-5), the
weightage for assignment is 20%. The sessional examinations | & Il covered 30 %. The total
marks allotted for internal is 50% of the total score. A sample set of assignments is given in
Table 2.2.2.1.

Table 2.2.2.1: Sample Assignments given to the students
BIT18R312 / Enzyme Technology

S.No,| Assignment Topics Date
/Tutorials
1 Assignment I e Enzyme Classification September,
Slow learners e Catalysis 2020
e Modeling rate of Equation — Single substrate
reaction
2 Assignment — e Enzyme inhibition and types October,
I e Allosteric regulation 2020
e Monad Model
3 Assignment — e Methods of production of enzymes November,
11} e Extraction of enzymes from Microbial sources 2020
Fast learners e Seminar and Research Paper discussion
e Tutorials
4 Assignment — e Enzyme Immobilization November,
[\Y4 e Applications of immobilized enzyme 2020
5 Assignment — e Reactor design December,
Vv e Biosensors applications 2020

A sample copy of the assignment submitted by a student is presented in Figure 2.2.2.7.
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Figure 2.2.2.7: Sample Assignment copy

Course code :BITISR312

Course name :Emzyme technology
Assignment- Il

FPresemred by:-
P Sliinecilia
DOISOOTOLS
Bloreclinology iy
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Additional Assignments for Fast Learners

Students who are fast learners are encouraged to work on additional assignments, so as to
enhance their knowledge in the particular course. A sample copy of the additional assignments

given in Enzyme Technology course is provided here.
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Mapping of CO to Assignments:- BIT 18 R 312 / Enzyme Technology

Table 2.2.2.2: Assessment Plan for the Course:

S.No. Coulrse Measurement Tools Time of Measurement
Outcomes

1 co1 Assignment |~ September, 2020
Sessional Examination - |

2 co2 Assignment Il October, 2020
Sessional Examination - |

3 co3 Assignment Il November, 2020
Sessional Examination - 11

4 co4 Assignment IV~ November, 2020
Sessional Examination - 11
Assignment V

5 CO5 End Semester Examination December, 2020
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Evaluation:

The answer scripts of Sessional Examinations are evaluated by the Course Faculty whereas the
End Semester answer scripts are evaluated by either a Course Faculty or an External Examiner
appointed by the Controller of Examinations.

At the end of each semester, based on the results, the CO-PO attainment will be calculated for
each course.

Make-up examination:

If any student is not able to attend the Sessional or End Semester examinations due to ill health
or any other valid reasons, they are eligible to apply for Makeup Examination with a valid
medical certificate or any other proof. This will be verified by the Office of Controller of

Examinations and the CoE will give the final approval for the student.

Table 2.2.2.3: Marks allotment for sessional and End semester Examinations

S. No. Test No Test Portion Marks
1 Sessional Exam | UNIT -1, UNIT - 1l 50
2. Sessional Exam |1 UNIT-1I, UNIT-1V 50
3 End Semester Exam All Units. (I-V) 100

Internal and external auditing of end semester question paper

Question papers prepared for each course in a semester are audited (pre-exam) by the respective
Module Coordinators and finally the Program Coordinator. Post-exam audit of question papers
and answer scripts are done by Senior Academicians from other institutions appointed by the
CoE.
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Figure 2.2.2.8: Sample Question Paper with Answer Key

KALASALN("AM ACADEMY OF RESEARCH AND EDUCATION
(Deemed 10 be University )
| ¥ Anand Nagor, Krishnankoil - 626 126,
[ END SEMESTER EXAMINATIONS - APR/MAY 2022

CourseCode | | BITISR205 | Duration | o180 Misures.
‘Course Name | - | Bicemergetics nid Metabofism Max Murks | 100 ]
| Degree = B Tech,
e ron S e
|| Mentioe the companents invalved i photo system |Undersand | COL | 20
3| State the various ways in which oxidatiin & reduction can be | Undersund | COt | 2.0
defined. |
3 | Define Corl cyele and write the significance of this athway. | Remember | CO2 | 20 |
4 | What is the bialogical significance of Glycogenin? iUndumnd.j co2 24
5 | Fplain the various levels of regulaion m amieo dcid syuehesis | Understand €O | 24
6 | What are the forms i which amino groups are ransported | Understand . €O | 20
theongh the blood prioe (o the wiea cyele? |
7 | Where docs the biosymthesis of fanty ackds oceur? Understand | 004 20 |
8 | Distinguish between beta axidation and omega oxitation Apply | €04 | 20
O | What i4 the major mechanistic dilference in parine and Apply 005 20
prvimidine hinsyntisesis?
10 | How ure pyritnidines synthesized? Understnd | COS 20

PART — B (80 Marks)

Answer Al Questions COs
1A | Discuss about axidation and reduction conceprs explain with | Remember = €O) 160
suitable example.
OR
11,8 | Expluin the pashway of Calvin cycle with dingrammatic Remember | COI 160
explanation,
12.A 1)), Draw the citric acid cyche snd show the varkows Analyze co2 160

intermediates ind enzymes ut each step of the cycle (1), How
many ATPs ar¢ produced during respinition (CGlycolysls+ citric
wcid eyele (i), Relate the mumber of ATPS to the number of
NADH and FADIH2

OR
128 mm;ImWsthdﬂlﬂuMMlk Undesstandd | CO2 | 164 |
(W

on the
mportance ofchll puhwuy mdumtﬁthn of Tasting/
“starvation,
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PART — B (80 Marks)

Pattern

Mapping Mavks

Answer All Questions COs
I13.A (1) Briefly explain the post translational modification in protein  Understand . CO3 5(1_
i synthesis with suitable diagram ‘
! (#) Explain the reversible covalent regulation in biosynthetic Apply co3 80
pathway of umino acids |
OR
(138 Write a detailed account of Protein synthesis in prokaryotes Apply O3 16.0
‘ -and illustrate suitably }
14.A | (i) Describe in detail steps of the cholesterol synthesis Apply CO4 80
(ii) Detail the steps involved in activation, transport and beta- Analyzc CO4 8.0
| oxidation of palmitic acid mitochondria. | ‘
OR
14.B | Hlustrate the major regulatory mechanisms of fatty acid Analyze CO4 16.0
metabolism in humans 4
(15.A Discuss the synthesis and degradation of pyrifmidines. - Apply Cos 160
OR j
15.B | Write an account of salvage pathway in purine nucleotide Apply COs 160
synthesis. Add a note on Lesch-Nyhan syndrome
Tsnssment Pattern as per Bloom's Taxonomy:
COs Remember Understand Apply | Analyze Evaluate | Create | Total
Co1 32.0 | 4.0 0 0 0 0 36
co2 2.0 18.0 0 16.0 0 0 36
CO3 0 12.0 24.0 0 0 0 36
CO4 0 20 10.0 24.0 0 0 36
- COs5 0 2.0 340 0 0 0 36
Total 34 38 68 40 0 0 180

EXRER
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S

|
RALASALINGAM ACADEMY OF RESEARCH AND EDUCATION
M 1 b Univensiry)
Nagar. Keivhreeskoil - 624 | 26

Al mmrmxxmqus APRAMAY 2022
Couese Cinde CORITIRRNS lnmﬂm 180 Miinnes.
Cusese Name . Bloemergesics and Metmbolizm 'LMn Murki : 100
Pregrer o BTk
PART - A (20 Marks) v
Aswmver Al Questions -M‘
faadlie = oa mn & 1 .-.m.m 10
Kev:
T copoares | Phareoghytin g,
Mﬂnmw-ﬂMlhuMMlmmmehm

T & “praction cemes”

Seate the vl ways & which oxknios & reducton can be definal
Koy .
The terms coddation and redoction can be defined o terms of the sdding of remuovieg oxygen

whiile this is not e mot rbsst defasiton, nwwmlnmmmm' !

Oxidation s the gan of axygen. + Reductinn s the fos of oxypen

20

Dieflne Lo cyche and werity the significmse uf this ey
Key:

The glucose cae emer the blood 403 be camied so muscles sl immmediely sod. 1 by this Time the
muscies have coved wetivity, the ghosose can Mudwt‘dld-pﬂhdwwlbm
- Thix cecycling of lactic ozid is weferrmd 1n o e Cori 0y S

20

What is the tnclogicsl wgnificance of Cllycogesin®
Key:
Glycogen in o palysaccharide of gl that serves as a foom of woeage in fungl and sumsly The

ysaccharide senctune of glucose phares e primary siewge Soom of ghicose In the body. Giycogen is
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Cyele
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2.2.3 Quality of student projects (20)

A. Identification of Projects and allocation methodology to faculty

The final year students are advised toidentify projects based upon their field of interest and also
encouraged them to do interdisciplinary projects.The students are also encouraged to do projects
either in the industries or in research laboratories. The guides are allocated based on their
specialization by the Project Coordinator and Head of the Department.

The project work has two phases; during Phase I, the students identify the problem in
consultation with the respective guides, collect literature and consolidate the work plan by
continuous evaluation through the reviews. Similarly, the industrial projects also planned and
scheduled.

In the Phase Il, students complete their project work and submit the project report as per the
Phase | plan. The projects are evaluated by project reviews that are conducted at proper intervals.
Each student must attend at least three reviews. The reviews are conducted by the faculty
members. The students are encouraged to present/publish good quality project in National and

International conferences and journals.

B. TypesandrelevanceoftheprojectsandtheircontributiontowardsattainmentofPOs

Based upon the functional area of the projects, they are categorized into three categories:
> Life Science

> Computational Biology

> Bioprocess Technology

After categorizing the projects, they are mapped with POs and PSOs and the attainments are
assessed based on the following:

Research area

Gap Identification and Hypothesis Derivation

Relevance of experiments

Preparative effect

Outcome and quality of experiment

Team work and organization

vV V V V V VYV V

Presentation and documentation
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Students Project related to Life Sciences (2019-2020)

S.No | Register no. | Name of the student Title of the Project
1 | 9916001019 | Bhairavi Characterization of p-cresol stress associated
proteins in Enterococcus faecalis
2 | 9916001120 | S. Lakshmi Priya Genomic characterization and identification of
9916001118 | S. Shwetha organophosphate degrading bacteria from soil
3 | 9916001117 | Shekar Priyadharshini Bio control agents using Bacillusspecies against
9916001029 | Ch. Mohanrao bacterial disease in plants
4 19916001012 | M. Anusuya Comparative  studies  between  bacterial
9916001017 | B. Balakiruthika consortium and microalgae species Chlorella
9916001058 | K. Keerthika vulgaris for methyl orange biodegradation
5 | 9916001030 | B. Darszhan Optimization and purification of L-asparaginase
using marine isolate Enterobacter cloacae
6 | 9916001008 | S. Akila A simple method for identification of
9916001041 | A. Hemalatha hydrocarbon degrading bacteria from petrol bunk
9916001153 | S. Shreen Taj spilling soil
7 | 9916001054 | M. Karthik Influence of iron restriction on biofilm formation
in uropathogenicPseudomonas aeruginosa.
8 | 9916001003 | K. Abinaya Synthesis and characterization of
9916001006 | G. Abisha Nanoparticle from extremophilic bacterium.
9 | 9916001046 | S. Jeyashree Systemic exploration of Asparagus racemosus
9916001051 | B. Kalanandhini for its bioactive compounds
9916001057 | M. Kayalvizhi
10 | 9916001128 | T. Sreeshma Revathi Effects of selenium nanoparticles and finasteride
conjugate on treating alopecia
11| 9916001031 | S. Deepika Development and optimization of biosurfactant
based pesticide wash for fruits and vegetables.
12 | 9916001077 | K. Rajaram Effect of adriamycin of apoptosis in yeast cell
13| 9916001040 | K. Harsitha Optimization of invitro culture techniques of sea
buckthorn (Hippophaerhamnoides)
14 | 9916001068 | R. Mari Selva Sundari Green and biocompatible carbon quantum dots
9916001069 | S. Maria Agnes Roganzia | (CQDs)  from marine red seaweed
(Hypneavalentiae) for in vitro anticancer
properties and UV  assisted enhanced
photocatalytic activity on various dyes.
15| 9916001029 | ChebroluMohanrao Screening of rhizospheric and non- rhizospheric
9916001117 | Shekar Priyadharshini bacillus isolates and their antagonistic effects on
plant pathogen
16 | 9916001043 | S. KeeranSethupathi Theragnostic application of calcium carbonate
(CaCO3) nanoparticles delivering  arsenic
trioxide (As,O3) against breast cancer
17 | 9916001021 | D. Bhoobalan Effect of various extracts of Terminalia arjuna
9916001047 | N. Jayasuriyan in treatment of pre-eclampsia
9916001067 | A. Manojkumar
18 | 9916001001 | E. Abarna Propagation of medicinal plant
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9916001063 | V. Loges Hybanthusenneaspermus
19 | 9916001039 | S. Harishmitha Extraction and characterization of pterin
deaminase from zebra fish embryos
20 | 9916001011 | F. AngelinJenit Optimization of medium composition and
9916001016 | M. Athimeera inoculum volume for alginate lyase production
9916001053 | R. Kamalraj from a marine isolate
21 | 9916001094 | Prem Kumar K Plant like bioactive compound isolated from
9916001149 | Murugananth K Endophytic fungi and their biological application
9916001144 | Vignesh S
22 | 9916001080 | Nithish Ram RK Phytochemical extraction, evaluation and
9916001083 | Pavithran R application of some medicinal plant leaves
9916001119 | Silamparasan P
23| 9916001089 | Prasanna Devi S Influence of indole acetic acid on antibiotic
9916001095 | Priyadharshini S production in marine bacteria
24 | 9916001071 | Miruthula R Effect of coelomic fluid in induction of callus
9916001077 | Muthukumar K and root development in Nicotiana tabacum
9916001122 | Sophie P
25 | 9916001093 | Prem Kumar K Screening Pseudomonas species as a biocontrol
9916001098 | Raj Babu P agent and it’s antagonist effect on plant pathogen
9916001085 | Ponraj R
26 | 9916001050 | Kalaiyarasan A Effect of sugarcane bagasse as a source of
9916001105 | Roobamathi S carbon for a-amylaseenzyme production from
9916001145 | Vijayaraghavan B different types of filamentous fungi
27 | 9916001079 | Naveen Kumar. R Expression, purification and crystallization
9916001148 | Souravkhanra of SH3 domain of endolysin
28 | 9916001076 | Mulla Sariyanaz Screening of lipase producing organism for
9916001155 | N.S. Supraja polymer degradation
29 | 9916001133 | S.P. Suresh Krishnan Analysis of cardamom mosaic virus nia protease
cleavage sites in cardamom proteins
30 | 9916001025 | Boya Tharuni Extraction and in silico approach of
docosahexaenoic acid production from green
microalgae
31| 9916001096 | Rajaganapathy K Isolation and characterization of fructophilic
9916001138 | Vaishnavi Sruthi R bacteria for probiotic applications
9916001139 | Vandhana K
32 | 9916001159 | Sahana Parveen Micro-algaebased treatment of cotton processing
9916001126 | Sowndariya A wastewater
9916001024 | Bincy Benny
33 | 9916001142 | VennilaV Decolonization and degradation of textile
9916001100 | Ramalakshmi G effluent and methylene blue dye usingZnO, Nps,
9916001147 | Yuvasti Rcl and Rc3
34 | 9916001112 | Selvakeerthana M Chemoprevention of arsenic trioxide loaded
9916001052 | Kaliraj C calcium carbonate nanoparticles Induced cell
9916001152 | Mallikarjuna Reddy death in breast cancer cell
35| 9916001007 | AdhvithaPremanand Novel Pre-Synaptic Orphan neurotoxin from
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Micrurus fulvis (Eastern Coral Snake) venom

36 | 9916001143 | R.Vigneshperumal Polyherbal aprodisiac formulation for enhanced
9916001038 | E.Ganeshprabu sexual performance on diabetic male rats
9916001084 | C.Periyavellai
37 | 9916001015 | R.Atchaya Systemic exploration of Semecarpus anacardium
9916001032 | V.Dhanapradeeba linn for its bioactive compounds
9916001044 | D.Inbajothi
38 | 9916001101 | Ramya krishnaveni.M Partial Purification, Characterization and insilico
9916001111 | Sathiyakhumar. E analysis of asparaginase enzyme from the marine
9916001163 | Prakash.M. isolate Enterobacter cloacae
39 | 9916001013 | T. Arunlakshmi Biochemical characterization of rhizobacteria in
9916001055 | S. Karthikadevi Hybanthusenneaspermus and callus induction
9916001150 | R. Abinaya
40 | 9916001113 | Shaik Muhammad Sohail | Silver nanoparticles in plant synthesis of white
velvet beans, Mucuna pruriens (Lin), DC.
Cyclodextrin and it's applications

41 | 9916001010 | S.V. Akshaya Optimization of expression and crystallization of
BRCT domain containing proteins:

42 | 9916001018 | BazeeraFerdhous P Characterization of curdlan gum produced by
9916001087 | Poorinima Devi B bacteria isolated from marine environment
9916001129 | Sriga Shan

43 | 9916001100 | G. Ramalakshmi Decolorization and degradation of textile
9916001142 | V.Vennila effluent water and dye by using ZnO NPS, RC1
9916001047 | R. Yuvasri (Kocuriakristinae) and RC3 (Bacillus cereus)

44 | 9916001154 | S. Janani Folic acid conjugated BCd-albumin carrier for
9916001137 | T. Tvareta folate receptor targeted delivery of gallic acid for
9916001033 | Dhanush Damodharan effective anti-Cancer treatment

45 | 9916001156 | V. llakiyasuruthi Isolation and enrichment of phage from various
9916001157 | S. Harshi samples and its application in wastewater
9916001162 | D. Uma maheswari treatment

46 | 9916001102 | S.A. Ramya Biosynthesis of silver nanoparticle from
9916001097 | R. Raja Rajeswari Lactobacillus species against MDR pathogens

47 | 9916001042 | S. Hema priya A comparative study on the role of selected
9916001130 | M.Subikshaa medicinal herbs in the treatment of kidney

disorder

48 | 9916001072 | MoghalAlmazz Identification of gender specific changes in Mt
9916001082 | S.Oviya DNA of oral cancer patients

49 | 9916001027 | B. Chandra murali Antioxidant potential of medicinal plant against
9916001062 | M.Lingeshwari chemical induced oxidative stress in
9916001132 | T. Suguna Saccharomyces cerevisiae

50 | 9916001043 | S. Immanel David Study of various effects of adriamycin in

eukaryotic organisms using yeast
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Students Project related to Computational Biology (2019-2020)

S.No | Register No. | Name of the student Title of the project
1 9916001005 | M.S. Abirami Design and development of camptothecin loaded
9916001036 | S. ElakkiyaRuba solid lipid nanoparticles for targeting in brain
9916001070 | S. Marimuthu tumour
2 9916001028 | A. Charumathi Optimization and mathematical modeling of
9916001146 | Y. Ramakrishna ultrasound assisted extraction of biomolecules
from Swietinia macrophylla on antidiabetic
activity
3 9916001048 | M. Jhanani Medium optimization for urease production by
9916001065 | B.S. Makimaa using one factor at a time
4 9916001141 | VennilaSankari B Examination of commercially available cookies
9916001125 | Sowmya SR by culture dependent and metagenomic method
9916001091 | Preethika M
5 9916001115 | Shamini AS In silico screening of potential of various drug
9916001134 | Swathi V against novel coronavirus
9916001110 | Sathish T
6 9916001108 | N. Sankaragomathi Study of commercially available potato chips by
9916001086 | M. Pooja Vaisnavi metogenomic and culture dependent strategy
9916001081 | U. Nivas
7 9916001090 | S. Praseetha In silico validation of computationally predicted
murine specific dengue CTL epitopes
8 9916001045 | Jayaprabhakaran.M Studies on the influence of iron on biofilm
996001104 | Revathi.G formation and screening for inhibitors of iron
9916001114 | Shalini.M acquisition in Pseudomonas aeruginosa
9 9916001023 | A.Bhuvaneshwari Genome mining of Escherichia coli nissle 1917
9916001161 | M.Santhiyakayathri for cyclic-di-GMP metabolic genes
Students Project related to Bioprocess Technology (2019-2020)
S.No | Register No. | Name of the student Title of the project
1 9916001037 | EugithPalcy Fermentative demineralization of crab shell
through effective lactic acid bacteria
2 9916001106 | Rounack Anaerobic digestion of petroleum sludge to
digestate and formation of methane gas
3 9916001131 | Suganthi J Petroleum sludge treatment by using isolated

bacterial cultures in composting
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Students Project related to Computational Biology (2020-2021)

S.No | Register No. | Name of the student Title of the project
1| 9917001005 | Ajitha Murugesan In silico evaluation of the binding
9917001001 | Abarna Radhakrishnan potential of compounds from medicinal
plants with Spike Proteins of SARS-CoV
and SARS-CoV-2
2 | 9917001002 | Abinaya. P In silico and In vitro analysis of codelivery
9917001038 | Lavanya.R efficacy of Lycopene and Gallic acid
9917001053 | Pradeepa. R loaded hollow  mesoporous  silica
nanoparticles in breast cancer
319917001022 | Dravid Kannan.K Effect of Selenium (ionic) and selenium
9917001050 | Ponmani.C nanoparticles (SENPS) on seed
9917001054 | Praveen.P germination, growth and vyield of green
gram Vigna radiata
4 19917001030 | J. Karthigaiselvi In silico characterization of seaweed
9917001021 | V. Dilaksha Mary polysaccharides degrading enzymes
9917001010 | C. Anushiya Mary
519917001013 | Bala Varun S. Evaluating the effects of adriamycin on
9917001029 | M. Karthick wnt signaling pathway and correlating it
9917001052 | K. Pradeep Kumar with cardiac dysfunction in silico
6 | 9917001007 | M.Ammu Phylogenetic ~ analysis  for  typing
9917001016 | J. Cathrine Lactobacillus strains using molecular gene
9917001025 | K. Hari Nivashini marker
7 19917001011 | S. Arul Joseph In silico antileishmanial properties of new
9917001035 | R. Kishore Kumar flavonoid kaemperol against Leishmania
9917001006 | A. Amalraj sp
8 |1 9917001048 | P. Padhma Priya Multiple substrate biodegradation model
9917001033 | N.B. Kavyalakshmi using artificial neural networks and
9917001014 | M.BalaMurugan genetic algorithm
9 | 9917001043 | B. Mirunalinisha Evaluation of the distribution of L-
9917001034 | S. Kirthika Ornithine N5 Monooxygenases among
9917001044 | D.NadarAbeljose microorganisms
10| 9917001017 | R. Deepak SelvaHariharan Screening of potential  therapeutic
9917001026 | A. Helina Rose inhibitor for NUDT5 from halophiles
9916001004 | Abinaya S R through molecular docking
11/ 9917001018 | Deepeeka.R Identification and biological studies of
9917001051 | S. Pooja potential bioactive constituents from
9917001083 | Vignesh Balan. M important  medicinal  plant treating
rheumatoid arthritis disorder and their
geographical variations in chemical
markers
12| 9916001073 | M.MohamedArif Bioactive compounds from Tribulus
9917001037 | N. Lakshmanan terrestrislinn.: An in silicoapproch and
9917001096 | M.Sivamunieswaran molecular dynamics investigation against

diabetes mellitus
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13| 9917001028 | Jashin.P In silico analysis of beta lactam antibiotic
9917001042 | Martina Jemimal. A resistant determinants in the genome of
9917001027 | Janani.S Enterobacter hormaecheisubsp.
hoffmannii OIPH-N069
14/ 9916001158 | Lalitha.A. R In silico study of the Bromelain-
9917001020 | Derina. J. Pearlin. Phytochemical complex inhibition of
9917001036 | Kowsalya.M phospholipase A2 (PLA2)
15| 9917001032 | C.M. Karunya Sri Molecular docking and in silico ADMET
9917001008 | AntoTheodictaJefrina studies of potential phytotherapeutics from
9917001009 | Antony Sherina. J Zingiber officinale for treating chronic
kidney disease

16| 9917001012 | Athma Rishi Comparative in silico analysis of L-

9917001060 | T. Sabitha asparaginase of Enterobacter cloacae and
9917001084 | M.Vijaya FDA approved therapeutic L-asparaginase
and their molecular docking studies

17| 9917001061 | S.Santhosh Krishnan Elucidating the role of phytocompounds

9917001098 | A.Balamurugan screened from Semecarpus anacardium on
9917001072 | M.Subash macrophage activation and polarization:
An insilico and in vitro approach.

18| 9917001101 | SuvethaCinnakondaJanardhanan | Graph theoretical network analysis,

molecular docking and density
9917001065 | Shruti Sivaraman functionality theory of 3,4-
9917001077 | G. Uma Maheswari dihydroxypyrimidine derivative for

enhanced anticancer activity

19| 9917001055 | Raghul R Designing and targeting of RGA2, a Rho2

9917001086 | YaswanthJ GTPase — activating protein into the
9917001094 | Yeswanth Kumar Y phytoconstituents of Indian medicinal herb
of Tinospora cordifolia.

20/ 9917001064 | P.Sharmila Pharmacoinformatics-based screening of
phytochemicals for reduction of
doxorubicin induced toxicity

211 9917001049 | A.Parthiban Molecular docking, Admetprediction and

9917001109 | S.Mahesh Pandian Molecular dynamics studies of bioactive
compounds from Cissus qudrangularis
against peptic ulcer

22| 9917001069 | M. Sneha In silico and functional analysis of

9917001068 | A. Sivakkani antibiotic resistant determinants in the
9917001057 | Ramar.N genome of Streptomyces clavuligerus
ATCC 27064
23| 9917001088 | K.Abitha Sri In silicoanalysis ofdifferent L-
9917001046 | S. Narayanan Asparaginase enzyme and its substrate
9917001078 | M.Vaijayanthi specificity for validation of anti-tumor

activity
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Students Project related to Life Sciences (2020-2021)

S.No | Register No. | Name of the student Title of the project

1 9917001111 | B.Desiha Effect of selenium nanoparticles (SeNPs) on
9917001067 | V.Siva Bharathi cucurbit(7) uril induced developmental and

organ -specific toxicity on the zebrafish model

2 9917001059 | B.Renugadevi Codelivery effect of Eugenol and Thymol
9917001073 | S.Suja Gayathri loaded mesoporous silica nanoparticles in In
9917001091 | S.Shruthi silico model of breast cancer

3 9917001063 | Sathiyadevi.P Analysing the effect of adriamycin on cell cycle
9917001092 | M.Dhivyadharshini in Saccharomyces cerevisia
9917001093 | M.S.Aathikesavan

4 9917001062 | Saravana Sundar H Encapsulation of microbial polymer (EPS) -
9917001071 | Souparnika.K.S modified sodium alginate microcapsule by co-
9917001082 | A.P.Vidhya Sri polymerization for the treatment of malachite

green dye

5 9917001107 | Jency Emi Carolin. Assessing the efficiency of municipality solid
9917001110 | Nino Flaviana. R waste degradation using bacteria and fungi

6 9917001058 | A.K.Ramkumar Microalgae as a plant growth enhancer
9917001108 | S.Vignesh Muthu

7 9917001080 | G. Vasunthara Neem tree gum exudate as a novel edible
9917001070 | R. Snekha coating material to prevent the post - harvest
9917001023 | M. Gayathri loss of fruits

8 9917001085 | Vishwa A Effect of coelomic fluid by Eudriluseugeniae on
9917001056 | Ramanathan E.D the growth of Arachis hypogaea.

9 9917001099 | R.Ghurupreya Bioactive compounds from Mimosa pudica - An
9917001103 | K.Geetika Devi in silico investigation against neurological
9917001106 | C.Venkatesan diseases.

10 9917001024 | S. Gowshiki A comparative study on the role of selected

herbs in treatment of diabetic nephropathy

11 9917001019 Deepikaa V Effect of SARC-CoV-2- Spike mutation and ACE

2on transmissibility and pathogenecity.

12 9917001090 | Karthika Chandran. R Use of ethano medicines against fish bacterial

pathogens.

13 9917001112 | Sumathi S Nair Variability studies on Trichoderma spp and its

mass multiplication on tuber crops-based media
Students Project related to Bioprocess Technology (2020-2021)

S.No | Register No. | Name of the student Title of the project

1 9917001113 |V Subharaga Bioprocessing of brown seaweed for alginate
9917001074 | K Suriya Lakshmi lyase production
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2 9917001066 |P. Shyni Jasmin Bioreactor performancein presence of
oxytetracycline and its effect on aerobic
granulation.

3 9917001047 | S. Nivedhita Bioreactor performance in presence of
oxytetracycline and its effect on aerobic
granulation.

Students Project related to Life Sciences (2021-2022)

S.No | Register No. | Name of the student Title of the project

1 9918001032 | Nithish. P Unraveling the role of different substrates on
9918001011 | Barath. V nutritional value of the cultivated mushroom,
9918001033 | Nivethidha. K Pleurotusflorida

2 9918001026 | Mariya Sneha Rani Assessing the therapeutic potential of folklore
9918001031 | Neelaveni plants for their anti-viral and wound healing
9918001005 | Akkarshana P activity

3 9918001008 | AsmithaSherin Effects of cisplatin/cisplatin silver nanoparticlas

9918001025 | Lakshmi Praba P on enzymes involved in glycolysis in
9918001010 | BalaBharathy K Saccharomyces cerevisiae.

4 9918001017 | R.Harish Screening and characterization of marine
9918001027 | S.Mohamed Asif bacteria for L-Asparaginase enzyme production
9918001017 | M.Gokul

5 9918001073 | Suvega M.P Extraction of anti-mycobacterial metabolites
9918001069 | Precilla.K from Withaniasomnifera and its in silico and in

vitro identification.

6 9916001136 | Thayaagharan S Synthesis characterization and in vitro studies of
resveratrol loaded zinc oxide nanoparticles
grafted to smart copolymer (PMMA-Peg) on
gastric (C16) cancer cell line

7 9918001061 | Anjali Pandey Identification of miRNA that can bind and
regulate influenza virus infection

8 9918001057 | DeverDivya.S Screening of phytochemicals from Rhizopus
oryzaeagainst potential target for mucormycosis

9 9918001046 | R Sneka Effect of selenium nanoparticles and zinc oxide
9918001050 | S Sudhiksha nanoparticles on seed germination, growth and
9918001053 | A Vedha Shree yield of tomato plant (Solanum lycopersicum)

10 9918001049 | N. Subiksha Phyto-fabrication of copper nanoparticles from
9918001039 | J.Rithika Kalyani Macrotyloma uniflorum: Characterization and
9918001040 | P.Rooba its antibacterial activity

11 9918001041 | S.Saran Babu Comparative studies on alternate nutrients for
9918001054 | G.Venugopal the growth of Raphanus sativus and Zea mays.
9918001055 | R.K.R.Vineeth
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Students Project related to Computational Biology (2021-2022)

S.No | Register No. | Name of the student Title of the project

1 9918001068 | G. VashidaMousami Combinatorial drug delivery of Brucine and
9918001043 | Z A ShainiDeshaw Amygdalin against breast cancer proteins
9918001044 | P Shineetha through in silico approach
9918001045 | N M Shreya Bratha

2 9918001013 | T.U. Dharshana Combination of allylsulfide and noscapine
9918001014 | M.Dhayal hydrochloride loaded hollow mesoporous

silica nanoparticles and their in silico
screening against breast cancer

3 0918001024 | M.Kopperundevi CAMs as potential target for inflammatory

0918001003 | Abishak.G disease: An in silico approach
9918001029 | AR.MohammedSulthanilFazith

4 9918001004 | Agila Eswari.J In silico analysis of anti-inflammatory and
9918001028 | M.MohamedInshamamulHuk | neurodegeneatative disorders of
9918001007 | S. Anitha Cardiospermumhalicacabum L.

5 9918001001 | Abinaya AR Graph theoretical network analysis and
9918001006 | AmalinAbarna V molecular modeling of bioactive
9918001022 | Kanmani Geetha P compounds from Aervalanata

6 9918001009 | AthiraRajan In silico analysis of putative beta-
9918001030 | R. Muneeswari galactosidases of Cellulomonas
9918001035 | P. Pavithra gilvusATCC 13127

7 9918001018 | V.Haritha Pharmacoinformatics based screening of
9918001034 | S.Nivethitha Vitex negundo against lymphatic filariasis

by targeting asparaginyltRNA synthetase

8 9918001062 | A.Aarthi Identification of potential drug targets
9918001064 | K.G. Naganandhini against SARS -COV2 using in-silico and
9918001051 | S.Sweatha machine learning approach

9 9918001066 | R. Sherwin Camillas Ingenious approach to municipal solid
9918001065 | G.B. Rajakumaran waste management & modeling using lab
9918001071 | D. Harisumanth view & RSM

10 9918001042 | Sethu R Identification and molecular modelingof
9918001052 | Varsha .K anti dengue compounds against NS5
9918001056 | Yaswanth Kumar P VV protein from the selected medicinal plants

11 9918001036 | Ramya.S Metagenome of biogranules used in
9918001072 | Jaya Surya.V treatment of cotton processing effluent

12 9918001070 | Bhavani.R Screening of phytochemicals from Aegle
9918001067 | Droselgnatious Shane. M marmelos against potential targets of
9918001047 | Gopi Krishna. G irritable bowel syndrome using

pharmacoinformatics and optimization
methods
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Students Project related to Bioprocess Technology (2021-2022)

S.No | Register No. | Name of the student Title of the project

1 9918001015 | Dhivyasree.J Algal oil recovery from micro-algal treated
9918001002 | Abirami.M cotton processing effluent and RSM modeling
9918001021 | Kamini.M

C. Process for monitoring and evaluation

To monitor the progress and evaluate the project, the reviews are conducted as given below:

Zeroth review

Based on the presentation and the discussion made during the
review, the title of the project is tentatively fixed.
Subsequently the guides of the projects are allocated.

Identification of Problem based on the literature, well defined
project scope and objective, students understanding of project
deliverables.

Second review

Methodologies were identified to solve the problem and

The responsibility of each individual team member to
accomplish the project is fixed.

Phase | final

The detailed plan and methodology of the project is
finalized.The duration of the project is presented and to be
finalized.

First review

Ensure the initialization of project as per the plan in the first
Phase and status of the projects were reviewed.

Second review

Evaluate the adaptation of the proposed methodology to solve
the problem and the responsibility of each individual team
member was reviewed.
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Third review

Output of the work is presented by consolidating the work
done by the team members individually as well as in groups.
Fulfillment of the objectives was reviewed.

Final review

Students should submit their project report and
Demonstrate of the outcome of the project. Evaluation off
overall student performance.

Marks for internal assessment are awarded based on the scores awarded by the evaluators, based

on the rubrics during the reviews. University assessment mark is based on the evaluation by both

internal and external examiners.

KALASATINGAM ACADEMY OF RESEARCH AND EDUCATION

ANAND NAGAR. KRISHNAN KOIL 26128

DEPARTMENT OF BIOTECHNOLOGY

| Course Code: BITISR499

Project Review Score sheet

SNo| Batch | Res Name of the student
Number

Research | Literature | Framimg Relavance | Preparative | Outcome | Team Total

Areaand | Collection, |theAim | of | Efferts 28 | and Workand | (180
Guade Gap and Esperimes | marks) Quakty | Orzanwzat | marks)
selection | Identificati | Objectives |tswith | of iom of
) on and (18 marks) | Objectives Expermme! Experime
Hrpothesis 20 marks) uts s (20
| Derisation 2o marks)
\ 10 marks) | marks)

3 | ZA Skami Deshaw

5 | N M Skzevz Brahz

G. Vasiidz Mogsami

1061 | Anjabi Pandey

|
2

R Snekz

|
I
\
i
\
i \

Project Evaluation Form

D. Process to assess individual and team performance

The department has framed rubrics to evaluate the student projects. The project is evaluated based
on some selected factors. The factors are collection of literature reviews, Problem definition,
methodology proposed, and etc. A complete rubrics description also the mark split is given in the
following Table. Based on this Table, the projects are evaluated. The performance of theindividual
team member of the project is assessed at the time of presentation in reviews by considering the
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following criteria:

» Communication

» Confidence in the project work

» Attainment of individual scope of work

» Overall contribution for the project accomplishment

Rubrics
Review | and Review |1
Description | Score
5 4 3 2 1 0
Literature  |eStrong e Collection | « Collection | e Collection of | « Collection | ¢ There
Review(5) | collection of of quality of quality quality journal | of journal IS no
more number | journal journal papers (<10 papers is collection
(For of quality papers (<20 | papers (<15 | nos) alone. not relevant | of journal
review-1) journal papers | nos) and nos) alone. paper
(>25 nos) and | gathering
gathering information
information
«Information | « Gathered | » Collected | * Gathered
gathered from | information | information | Information
field survey. | from from limited | from single
multiple number of | SOUrce.
sources. source.
] e Summary of
« Gathered «The * SUMMAriza | the Jiterature
information information | tion of is not
from multiple| 1S related to | literature relevant to
SOUrces. innovation | with relevant | 4 project
idea. project title.
work.
o Well
explained the
current

development

and innovation

work.

e Able to
explain the
important of
study.
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Problem e The problem  » The e The e Problemis ®Problemis |Unableto
Definition | definition and [problem problem is identified but | not clearly |present
5) scope of work definition defined with | no scope on identified. [the
is well defined fand scope of | existing one. | work. problem
and explained. work is well statement
explained
clearly
« Ableto . But the « Not
clearly prgsent objective is prope_rly
the quectlve cleared. explained
and important the problem
of the study. definition.
Methodology | « Work is e The « Selected e The selected | « No scope | « Failed
Proposed related to methodology | methodolog | methods are for to
(5) community and objective | yissuitable | notrelevantto | community | explain
service. of the current | with current | current work. | service. and
development | work. identify
work is the
explained methods.
clearly.
[ ] Old
« Workis . Suitable « Not techniques
related to methodology properly usage
research is  selected | €xplained
oriented. for current | the proposed e There is
work. work. no technical
content.
o Adopted any
new
techniques in
existing one.
o Novelty of
work.
Presentation | The slides are | Present the | « The » Slides are » Presentation |e Failed to
5) presented with | current presented presented with | is not clear | present
team able to | Work with | slides are | lack of the
clearly computer not in | communication » Present the | current
explain. aided logical slides with | develop
design and | order with p Present the technical ment
e Clearly assembly un uniform | work without error. work
explained with | modelling. format. modeling,
research animation and  » Some
oriented. e Present the | Present the | experiments mistakes
current work with | results. happen in
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e Clearly Work with | Auto CAD slides
explained with | animation. drawing .
community modelling. P Failedto
service demonstration
oriented. of work.

e Present the
current

e The presented | Work with
slides are | experiment
designed  in | sresults.
logical order
with  uniform
format.

Solution / e The obtained | « The e The e The obtained | « There is « Unable

findings solution is obtained product solution isnot | no possible | to obtain

(5) highly solutionis | outcome clear. product the
satisfied. satisfied. with some e Failed to run | outcome solutions

(Review-11 | « Obtained e The technical the product. e There is

only) expected solutionis | error. no
results. done with « Obtained fabrication
« Obtained existing solutions are and
accrued one. not relevant. analysis of
results. e The work.

« Findings obtained
excellent solutions are
work. not satisfied.

Report(5) e The reportis | e Thereport | « The report | « The reportis | e English o Failed
strictly is strictly is partially not followed as | language is | to
followed the followed followed the | per the format. | very poor. submit
table, figure, the table, table, figure, | « Delay in e There is the
spacing, figure, spacing, report no report.
reference and | spacing, reference submissions. technical
typesetting as | reference and  The technical | content.
per the format. | and typesetting content of e The report
e The most the | typesetting | format. work is not IS not
references are | as per the e Printing satisfied. followed as
cited in format. quality is per the
appropriate e Submit poor. format.
place. the report e The most
« Report in proper the
printing is time references
high quality. e The few are not cited
« Submit the references in
report in not cited in | appropriate
proper time appropriate | place.

place.
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The performance of the project team is assessed by considering the following criteria:

» How well the team works together as a group
The team’s problem solving techniques
Coordination in consolidating work & Report writing

Time management

YV V V VYV

Result of the project

E. Quality of Completed Project
Quality projects are disseminated and published to the science and technology domains in the
following aspects:

> Publishing papers in reputed National / International Conference proceedings.

> Filling patterns for novel technical idea.

> Forwarding the best project to the science competition

>

Sending the students projects proposal to the IEDC, TNSTC etc.

F. Evidences of papers published/awards received by projects

The students are encouraged to publish their innovative works in the national and international

conferences, Journals etc

> The best projects are identified and awarded by IQAC.

Industry Project

Students are also encouraged to carry out their project outside the campus (i.e.) preferably in
industries and premier institutions. If the students do their project in industries, they could get
exposure toreal time problems faced by the industries. Further, this could improves the relationship
between the companies and the university and enhance the placement opportunities for the students.
The lists of companies in which our students completed their projects are given in the following
Table.
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List of companies/ Institutes where students carriedout theirprojects

1 | Dabur Research Foundation. Ghaziabad

2 | BARC, Mumbai

3 | Biocon. Bengaluru

4 | King Institute, Guindy

5 | Alagal R Nutra Pharms Pvt.Ltd. Thanjavur.

6 | Aravind Medical Research Foundation. Madurai

7 | Biozone. Chennai

8 | Nanyang Technological University. Singapore

9 | UniversitiTeknologi Petronas. Malaysia

10 | Madurai Kamaraj University

11 | Bharathiyar University, Coimbatore

12 | Osmania University, Hyderabad

13 | CSIR-CLRI, Adyar, Chennai

14 | National Institute of Technology.Trichirapalli.

15 | National Institute of Mental Health and Neurosciences, Bengaluru.

16 | ManonmaniamSundarnar University. Tirunelvelli.

17 | Indian Institute of Science Education and Research, Bhopal, Madhya Pradesh
Consolidated report of external projects in the last four academic years
Academic Year 2021-2022 2020-2021 | 2019-2020

hlgé(()ijtudentsAtte 02 05 97
Details of students opted for External Project (2021-2022)
S.No Register | Name of the student | Title of the Project Institution
1 9918?)?)'1061 Anjali Pandey Identification of mMiIRNA Indian Institute of
that can bind and regulate Science Education
Influenza virus infection and Research,
Bhopal, Madhya
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Pradesh

2 |9916001136 | Thayaagharan S Synthesis, characterization | Madurai Kamarajar
and in vitro studies of University
resveratrol loaded zinc
oxide nanoparticles grafted
to smart copolymer
(PMMA-Peg) on gastric
(C16) cancer cell line

Details of students opted for External Project (2020-2021)
S.No Register | Name of the student | Title of the Project Institution
no.

1 |9917001019 | Deepikaa V Effect of SARC-CoV-2- | Sedeer Medical,
Spike mutation and ACE 2 | Doha, Qatar.
on transmissibility  and
pathogenecity.

2 19917001066 | P. Shyni Jasmin Bioreactor performance in | Indra Gandhi
presence of oxytetracycline | Center for Atomic
and its effect on aerobic | Research (IGCAR)
granulation. Kalpakkam.

Tamilnadu

3 19917001090 | Karthika Chandran. R | Use of ethano medicines Central Island
against fish bacterial Agriculture
pathogens. Research Institute.

Andaman &
Nicobar

4 19917001112 | Sumathi S Nair Variability studies on ICAR- Central
Trichoderma spp and its Tuber Crops
mass multiplication on tuber | Research Institute,
crops-based media Tiruvananthapuram

5 19917001047 | S. Nivedhita Bioreactor performance in | Indra Gandhi
presence of oxytetracycline | Center for Atomic
and its effect on aerobic | Research (IGCAR)
granulation. Kalpakkam.

Tamilnadu
Details of students opted for External Project (2019-2020)
S. Register Name of the Title of the Project Institution
No no. student
1 | 9916001037 | EugithPalcy Fermentative Bharathiyar

demineralization of crab
shell through effective
lactic acid bacteria

University,
Coimbatore
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2 19916001019 | Bhairavi Characterization of p-cresol | Bharathiyar
stress associated proteins in | University,
Enterococcus faecalis Coimbatore

3 19916001120 | S. Lakshmi Priya Genomic characterization Madurai Kamaraj
and identification of organo | University
phosphate degrading
bacteria from soil

4 19916001118 | S. Shwetha Genomic characterization Madurai Kamaraj
and identification of organo | University
phosphate degrading
bacteria from soil

5 19916001003 | K. Abinaya Synthesis and University of Madras
characterization of
Nanoparticle from
extremophilic bacterium.

6 | 9916001006 | G. Abisha Synthesis and University of Madras
characterization of
Nanoparticle from
extremophilic bacterium.

7 19916001031 | S. Deepika Development and CSIR-National
optimization of Institute for
biosurfactant based Interdisciplinary
pesticide wash for fruits Science &
and vegetables. Technology,

Thiruvananthapuram

8 | 9916001040 | K. Harsitha Optimization of invitro Bharathiyar
culture techniques of University,
seabuckthorn Coimbatore
(Hippophaerhamnoides)

9 | 9916001068 | R. Mari Selva Green and biocompatible Bharathidasan

Sundari carbon quantum dots University,
(CQDs) from marine red Coimbatore
seaweed (Hypneavalentiae)
for in vitro anticancer
properties and UV assisted
enhanced photocatalytic
activity on various dyes.

10{ 9916001069 | S. Maria Agnes Green and biocompatible Bharathidasan

Roganzia

carbon quantum dots
(CQDs) from marine red
seaweed (Hypneavalentiae)
for in vitro anticancer
properties and UV assisted
enhanced photocatalytic
activity on various dyes.

University,
Tiruchirapalli.
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11| 9916001048 | M. Jhanani Medium optimization for CSIR-Central Leather
urease production by using | Research Institute,
one factor at a time Chennai

12| 9916001065 | B.S. Makimaa Medium optimization for CSIR-Central Leather
urease production by using | Research Institute,
one factor at a time Chennai

13| 9916001039 | S. Harishmitha Extraction and Bharathiyar
characterization of pterin University,
deaminase from zebra fish | Coimbatore
embryos

14| 9916001007 | AdhvithaPremanand | Novel Pre-Synaptic Orphan | National University of
neurotoxin from Micrurus | Singapore,

Fulvis (Eastern Coral Singapore
Snake) venom

15| 9916001076 | Mulla Sariyanaz Screening of lipase CSIR-Central Leather
producing organism for the | Research Institute,
polymer degradation Chennai

16| 9916001079 | Naveen Kumar R Expression check, National Institute of
purification and Mental Health and
crystallization of SH3 Neuro-
domain of endolysin Sciences(NIMHANS),

Bangalore

17| 9916001106 | Rounack Anaerobic digestion of UniversitiTeknologi
Petroleum sludge to PETRONAS,
methane and digestate. Malaysia

18| 9916001131 | Suganthi J Petroleum sludge treatment | UniversitiTeknologi
by using isolated bacterial PETRONAS,
cultures in composting Malaysia

19| 9916001133 | Suresh Krishnan Analysis of Cardamom Madurai Kamaraj
Mosaic Virus NLA University
cleavage sites in cardamom
proteins.

20( 9916001148 | Sourav Khanra Expression check, National Institute of
purification and Mental Health and
crystallization of SH3 Neuro-
domain of endolysin Sciences(NIMHANYS),

Bangalore

21| 9916001155 | SuprajaN S Screening of lipase CSIR-Central Leather
producing organism for the | Research Institute,
polymer degradation Chennai

22| 9916001010 | Akshaya S V Optimization of expression | Institute for Stem Cell

and crystallization of BRCT

Science and
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domain containing proteins

Regenerative
Medicine (inStem),

Bangalore
23| 9916001023 | Bhuvaneshwari A Genome mining of Madurai Kamaraj
Escherichia coliNissle 1917 | University
for cyclic-di-GMP
metabolic genes
24| 9916001072 | MoghalAlmaaz Identification of gender Indo —American
specific changes in Mt Cancer Research
DNA of oral cancer patients | Foundation.
Hyderabad
25| 9916001082 | Oviya S Identification of gender Indo —American
specific changes in Mt Cancer Research
DNA of oral cancer patients | Foundation
Hyderabad
26| 9916001151 | Sarah Afreen B Identification and cloning National Agri-food
of seed specific bzis of Biotechnology
wheat Institute. Mohali,
Punjab
27| 9916001161 | SanthiyakayathriM | Genome mining of Madurai Kamaraj
Escherichia coliNissle 1917 | University

for cyclic-di-GMP
metabolic genes

2.2.4 Initiatives related to industry interaction (10)

A. Industry Expert lectures

e During the regular working days, the frequent guest lectures will be conducted by inviting the
expertise from the industry with respect to the course-oriented title for all the year of
Biotechnology engineering students. It gives them latest technology and motivates them to

excellent in industrial trends.

e Seminars and Workshops are also organized by experts from academia/industry on various
aspects has also been organized for the students. In this aspect, many industrial lectures had
been conducted for the benefit of students.

e The industrial institutional interaction develops the student’s skill to work on live projects

related to the industrial issues; it exposes them to different opportunities to the students.
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Guest Lecture/SeminarOrganized by the Department

S. No [Name of Programme Resource Person Date of
Programme
1 |Indo- US Workshop on Prof. Rajesh Shani, South Dakota 27.11.2019
“Extremophiles in Biotechnology” |School of Mines & Technology,USA
2  |Two-day Virtual Workshop on Mr. Vivek Murali, Founder, 11.05.2020 -
Biotechniques for Extraction of Remura Biologicals, Krishnagiri. 12.05.2020
Metabolites from Plant and Algal
Sources Dr. R. Saravanan. CARE
3 [Webinar on "What's New About|Prof. S. Sudhakar, 03.06.2020
SARS-CoV-2? MS University, Tirunelvelli
4 |Webinar on "Vaccine|Prof. Richard Coico, USA 04.06.2020
Development for COVID-19 A
Birds eye view.
5 [Webinar on "Missing Links in The|Dr. V. Deepak, 06.06.2020
Enemy Territory." University of Derby, UK
6 |Webinar on "Viral Diagnosis: TheDr. K. Sundar, Prof & Dean 11.06.2020
Covid-19 Scenario" KARE
7 |Online Workshop on "Bread, |Dr. N.K. Sasidharan, 13.05.2020-
Butter and Biotechnology" Kerala Agriculture University 14.05.2020
Dr.S. Senthil Kumar, Founder and
CEQ. Padmasri Laboratory, Chennai
8  |Virtual Workshop on "Protein and |Dr.D. Illakkiya, Assistant Professor,| 15.05.2020
Genome Bioinformatics" Mother Terasa University
Dr.K.N. Rajnish, SRM Institute of]
Technology. Chennai
9 |Virtual Workshop on "Caterpillar [Mrs.Swetha  Venkatesan,  Tfizer] 04.06.2020-
to Butterfly 2.0 — Personality Pharmaceuticals 06.06.2020
Development™ Mr.  Aravind Babu, Associate
consultant, CAPGEMINI
10 |Virtual Workshop on "Workshop [Dr.M. Michael Gromiha, Professor, 08.06.2020-
on Protein Bioinformatics™ IIT, Madras, 10.06.2020
Dr.P.Kannabiran, MEPCO SCHLENK
11 |Virtual Workshop on "Plant Dr.S. Hemalatha, Dean, Crescent 11.06.2020-
Bioinformatics" Institute of Science & Technology 12.06.2020
Dr. Dilip Gore, Founder and Director,
Sai Bio System, Nagpur
12 |Virtual Workshop on "Waste — An [Dr.M. Premalatha, NIT, Trichy 11.06.2020
offer letter" Mr. TamilmanianNagalingam,
CoFounder, Kuppakaran waste
management Pvt.Ltd.
13 |Virtual Workshop on Dr.S. Ananthi, Head, 13.06.2020-
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"Understanding proteins in the CLIN Biocare, Chennai 14.06.2020
Post-genomic era” Organized by  |Mr. Jaison Raj, Associate Scientist,

Department of Biotechnology, BioconePristol Myers Squiv,

KARE Bengaluru

14 |Virtual Workshop on " From Mr. Anand Sivaraj, Manager, Anna] 14.06.2020

Student to Bio entrepreneur” University
Mr. Dinakaran Paneerselvam, Co-
Founder, IEEARC  Group  off
companies.

15 |Virtual Workshop on " The Era of [Dr. SivamaniSelvaraju, Salalah| 17.06.2020-
Digital Bioprocessing: Exploitation |College of Technology, Oman 18.06.2020
of MATLAB for Bioprocess Dr.K. Haribabu, NIT, Calicut
Engineers"

16  |Virtual Workshop on " BIOFIRM - Dr.  John  Thambirajah AMIST| 18.06.2020-
Scaling Lab2Market" University, Malaysia. 20.06.2020

Dr. Jennet Rani, Prof & Head,
Sadakathullah Appa College.
Tirunelvelli

17  |Virtual Workshop on " Basic Dr. R. Vadivelan.Professor, JSS| 19.06.2020

Animal Handling Techniques" College of Pharmacy Ooty
Dr.S.  Muthukrishnan,  Associate
Professor, PSG College of Pharmacy,
Coimbatore

18 |2" National Conference on Dr. K. Balakrishnan, MK University 20.05.2021-
“Innovations in Bio & Chemical  |Dr. K.M. Gothandam Prof, VIT, 21.05.2021
Engineering for Sustainable Life” [Vellore

Dr.M. Arivazhagan, Prof, NIT,
Trichy.
19 |One day workshop on “Nurturing [Dr.K.Sundar, Prof. KARE 09.03.2022
and Transforming Research” Dr. Sankarganesh Arunachalam,
Associate Prof. KARE
Dr.T.Kathiresan, Prof & Head, KARE
Dr. K.Selvaraj, Assistant Prof, KARE
Dr. S. Achiraman, Prof,
Bharathidasan University
20 [One day workshop on “Lab Safety |Dr. G.Kanthimathi, Associate Prof, 20.04.2022

and Management”

Ramco Institute of Technology.
Dr.K.Venkadeswaran, Assistant Prof,

PSR Engineering College.

B. One-Credit Courses

The department also offer one credit courses to under graduate students. These courses are taught

by academic/Industry experts or scientists from abroad (through video conferencing). The list of

one credit courses offered by the department is shown below.
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The students will get a chance to understand the real time projects that are undergoing in the

industry and this can help to bridge the gap between practical and theory courses. These

industry-need based courses, also enhance the placement opportunities for our students.

List of one credit courses offered for B.Tech students

S.No | Resource person Name of the course | Date of No
conducting students
program attended.

1 |Dr. S .R. Senthil Kumar, | Current Good | 24.1.2021 46
Founder and Chief Operating | Manufacturing 31.1.2021
officer, Padmasini | Practices 07.2.2021
Lifesciences LLP, Chennai 14.2.2021

2 | Dr. H. Nellaiah, Biopharmaceutical 06.11.2021
Head, Research and production: An 07.11.2021
Development, Industry Perspective | 14.11.2021 35
BioZeen, Bangalore

3 | Dr. H. Nellaiah, Biopharmaceutical 07.03.2020- 35
Head, Research and production: An 08.03.2020
Development, Industry Perspective
BioZeen, Bangalore

4 | Dr. NavaniethaKrishnaraj R, Bioelectrochemical 15.11.2020- 30
Research Professor, Engineering 22.11.2020
Department of Chemical &
Biological Engineering, South
Dakota School of Mines and
Technology, Rapid City, SD

5 | Dr. S .R. Senthil Kumar, Current Good 18.10.2019- 28
Founder and Chief Operating | Manufacturing 19.10.2019
officer, Padmasini Practices
Lifesciences LLP, Chennai

6 | Dr. H. Nellaiah, Biopharmaceutical 19.10.2019- 21
Head, Research and production: An 20.10.2019
Development, BioZeen, Industry Perspective
Bangalore

7 |Dr. S .R. Senthil Kumar, | Current Good | 08.09.2018- 31
Appasamy Ocular Devices | Manufacturing 09.09.2018
(Biopharma), Chennai Practices
Dr. Lakshmi Subramanian, Bioseparations in 16.3.2019 - 25

8 | Dalmia Research Centre, Phytochemistry 17.3.2019

Coimbatore
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2.2.5. Initiatives related to Industry Internship/SummerTraining(10)
Students are encouraged to do summer internship in the industries. This enhances their
knowledge and skills besides the students learn to work as a team. This also provides

employment in the industries.

Initiatives

The inplant training coordinator encourages students undergoing in-plant training or internship, in
their semester vacations. These will enablethe students
e To gain hands-on experience in implementing whatever theyhave learned in their curriculum.
e To train themselves on the state of the art equipment’s and standards used by the
industries.

e To present themselves as complete professionals, when they go for placements.

Arranging for In-plant training/Internship

Students will choose a domain that they come across in their academia and find the industries
available on that particular domain which provides training.
»  Students will then approach the TPO for getting approval.

»  The TPO will Issue the necessary documents like a bonafide certificate and request
letter to the concerned industry.

»  After the consent of the industry the students will attend the training program in the
respective industries.

Impact Analysis of Industrial Training

»  Assessment will be based on type of industry, objectives, relevant area of training,
documented visit report.

»  Analyzing the likely impacts of the training on the performance of the student through
detailed interaction with students.

Student Feedback on Initiative
»  Feed back is obtained from the students regarding the training.

»  Taking necessary actions with regard to the feedback given by the students.
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EALASATINGAM ACADEMY OF RESEARCH AND EDUCATION

SNe | Register | Name of the stndest = Year | Company Name | Duration of the training = No. Scere Total
No. of of Scere
stady davs
From Te Presestation | Report  Oral
40)  examimation
(5]

Inplant training/Internship Evaluation form

IPT/Internship Handbook
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Details of students opted for Internship/Inplant training (2021-2022)

S.No | Register Name of the student Company Name
No.

1 19918001011 | Barath V Helix Bio Genesis, Noida.

2 9918001032 | Nithish P

3 19918001060 | Droselgnatious Shane M

4 19918001070 | Bhavani R

5 19918001013 | Dharshana T U Biosetup Life Science, India

6 | 9918001014 | Dhayal M

7 19918001025 | Lakshmi Praba P

8 | 9918001057 | Deverbivya

Subramanian

9 | 9918001033 | Nivethidha K Biosrishti _

10 | 9918001039 | Rithika Kalyani ?.”"”e _ Scence SElIiTe,

11 | 9918001040 | Rooba P iruvannamaal.

12| 9918001049 | Subiksha N

13 | 9918001067 Gopikrishna G Zygene Biotechnologies. Kochin, Kerala

14 | 9918001061 | Anjali Pandey Department of Science & Technology,
(Molecular Biology)
Madhya Pradesh Council of Science &
Technology.
Bhopal

15 | 9918001024 | Kopperundevi M Centre for Stem Cell & Cancer
Genomics, AMI Bioscience, Coimbatore

16 | 9918001002 | Abirami M Phyco Spectrum Research Foundation.,

17 9918001015 | DhivyaSree J Chennai

18 | 9918001053 | Vedhashree A

19 | 9918001005 | Akkarshana P Veridian Micro lab, Kelambakkam,

20 | 9918001008 | AsmithaSherin Tamilnadu

21 | 9918001010 | BalaBharathy

22 | 9918001030 | Muneeswari R Veridian Micro lab, Kelambakkam,

23 | 9918001009 | AthiraRajan Tamilnadu

24 | 9918001035 | Pavithra P

25 |9918001073 | Suvega M P VJ Biotech, Coimbatore, Tamilnadu

26 | 9918001069 | Precilla K

27 | 9918001072 | Jaya Surya V

28 9918001001 Abinaya AR VJ BioteCh, COimbatore, Tamilnadu

29 | 9918001006 | AmalinAbarna

30 | 9918001046 | Sneka R VJ Biotech, Coimbatore, Tamilnadu
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31 | 9918001047 | Subash M
32 19918001050 | Sudhiksha S
33 | 9918001022 | Kanmani Geetha
34 | 9916001136 | Thayaagharan S VJ Biotech, Coimbatore, Tamilnadu
35 | 9918001036 | Ramya S
36 | 9918001028 | Mohamed Trichy Research Institute of
InshamamulHuk BiotechnologyPvt.Ltd (TRI Biotech)
37 19918001029 | Mohammed
SulthanilFazith A
38 |9918001065 | Rajakumaran G
39 |9918001066 | Sherwin Camillas R
40 | 9918001041 | Saran Babu S Trichy Research Institute of
41 | 9918001054 | Venugopal G Biotechnology Pvt.Ltd (TRI Biotech)
42 19918001055 | Vineeth R KR
43 | 9918001003 | Abishak G
44 | 9918001021 | Kamini M Helix Biogenesis, Noida
45 | 9918001052 | Varsha K
46 | 9918001056 | Yaswanth Kumar P
47 | 9918001051 | Sweatha S Helix Biogenesis Noida
48 | 9918001062 | Aarthi A
49| 9918001064 | Naganandhini K
50 | 9918001018 | Haritha V Clinbiocare Technology, Chennai
51 19918001023 | KirthikaVarnam R
52 | 9918001034 | Nivethitha S
53 | 9918001042 | Sethu R
54 | 9918001043 | ShainiDeshaw Z Clinbiocare Technology, Chennai
55 | 9918001026 | Mariya Sneha Rani
56 | 9918001031 | Neelaveni V
57 | 9918001044 | Shineetha P Clinbiocare Technology, Chennai
58 | 9918001045 | Shreya Bratha N M
59 | 9918001004 | Agila Eswari J
60 | 9918001007 | Anitha S
61 | 9918001048 | Subash S AVN Ayurveda Formulations. Madurai
62 | 9918001016 | Gokul M
63 | 9918001017 | Harish R
64 | 9918001027 | Mohammed Asif
65 | 9918001071 | Dasari Hari Sumanth Trichy Research Institute of
66 | 9918001068 | VashidaMousami G Biotechnology Pvt.Ltd (TRI BIOTECH)
67 | 9918001037 | Rasik Ranvir RamanaVV | AVN Ayurveda Formulations. Madurai
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Details of students opted for Internship/Inplant training (2020-2021)

S.No | Register Name of the student Company Name
No.
1 9917001050 | C.Ponmani Vadamalayan Hospitals Madurai
2 9917001054 | P. Praveen
3 | 9917001072 | M.Subash
4 | 9917001022 | K. Dravid Kannan Vadamalayan Hospitals Madurai
5 19917001066 | Shynijasmin P Clinbiocare Technology, Chennai
6 | 9917001018 | Deepeeka R
7 | 9917001088 | Abitha Sri K
8 | 9917001078 | M. Vaijayanthi
9 9917001005 | Ajitha Murugesan Center for Bioscience_and Nanoscience
10 | 9917001008 | AntoTheodictalefrina | Research (CBNR) Coimbatore
11 | 9917001032 | Karunya Sri C.M
12 | 9917001001 | Abarna Radhakrishnan | Center for Bioscience and Nanoscience
13 9917001009 | Antony Sherina.A Research (CBNR) Coimbatore
14 | 9917001067 | Siva Bharathi.V
15 | 9917001044 | Nadar Apex Biotechnolgy Training and Research
AbeljoseDavidraja Institute, Chennai
16 | 9917001046 | S Narayanan
17 | 9917001011 | S Arul Joseph
18 | 9917001028 | P Jashin
19 9917001086 | Yaswanth J Center for Bioscience and Nanoscience
20 9917001094 | Y. Yeswanth Kumar Research (CBNR) Coimbatore
21 | 9917001037 | N. Lakshmanan Apex Biotechnolgy Training and Research
22 | 9917001057 | N. Ramar Institute, Chennai
23 | 9917001055 | Raghul R KEMIN Industries South Asia Pvt. Ltd.
Chennai
24 | 9917001012 | Athmarishi Clinbiocare Technology
25 | 9917001051 | Pooja S Chennai
26 | 9917001060 | Sabitha T
27 | 9917001084 | Vijaya M
28 | 9917001027 | S. Janani Clinbiocare Technology
Chennai
29 | 9917001029 | M. Karthick Center for Bioscience and Nanoscience
30 | 9917001056 | E. D. Ramanathan Research (CBNR) Coimbatore
31 | 9917001108 | S. Vignesh muthu
32 | 9917001048 | P. Padhma Priya ClinbiocareTechnology, Chennai
33 | 9917001033 | N.B. Kavyalakshmi
34 | 9917001010 | C.Anushiya Mary
35 | 9917001068 | A. Sivakkani
36 | 9916001004 | Abinaya.S. R ClinbiocareTechnology, Chennai
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37 | 9917001021 | V.Dilaksha Mary
38 | 9917001030 | J. Karthigaiselvi
39 | 9917001071 | K.S. Souparnika
40 | 9917001083 | M.Vignesh Balan Alpha Hospital & Research Center,
41 | 9917001052 | K. Pradeep Kumar Madurai
42 | 9917001006 | A. Amal Raj Phyco Spectrum Research Foundation,
43 | 9917001017 | R. Deepak Selva Chennai
Hariharan
44 | 9917001061 | S. Santhosh Krishnan
45 | 9917001062 | H. Saravana Sundar
46 | 9917001091 | S. Shruthi ClinbiocareTechnology, Chennai
47 | 9917001059 | B. Renuga Devi
48 | 9917001013 | Bala Varun S. Center for Bioscience and Nanoscience
49 | 9917001014 | BalaMurugan M. Research (CBNR) Coimbatore
50 | 9917001085 | A. Vishwa
51 | 9917001020 | Derina. J. Pearlin. D AVANZ Bio Pvt.Ltd, Chennai
53 | 9917001019 | Deepikaa V Weill Cornell Medical College, Qatar
54 | 9917001064 | P. Sharmila Jawaharlal Nehru Tropical Botanical
55 | 9917001099 | R. Ghurupreya Garden and Research Institute.
56 | 9917001103 | K. Geetika Devi Trivandrum.
57 | 9917001074 | K. Suriya Lakshmi Clinbiocare Technology. Chennai
58 | 9917001047 | S. Nivedhita
59 | 9917001043 | B. Mirunalinisha
9917001101 SuvethaCinnakonda ShreedharBhats Laboratory
60 Janardhanan
61 | 9917001082 | A.P. Vidhya Sri
62 | 9917001058 | Ramkumar A. K Xcellogen Biotech Pvt Ltd
63 | 9917001096 | M.Sivamunieswaran Phyco Spectrum Research Foundation.,
64 | 9917001098 | A.Balamurugan Chennai
65 | 9917001035 | R. Kishore Kumar
66 | 9916001073 | M. Mohamed Arif
67 | 9917001107 | S. Jency Emi Carolin REXER PharmaPvt.Ltd, Hyderabad
68 | 9917001042 | A. Martina Jemimal
69 | 9917001090 | R. Karthika Chandran
Details of students opted for Internship/Inplant training (2019-2020)
S.No | Register No. | Name of the student Company Name
1 9916001019 | S. Bhairavi Uniq Technologies, Coimbatore
2 9916001029 | Ch. Mohanrao Uniqg Technologies, Coimbatore
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3 9916001031 | S. Deepika Uniqg Technologies, Coimbatore
4 9916001113 | Shaik Muhammad | Nandi Milk Products Pvt.Ltd.
Sohail Kurnool, Andrapradesh

5 9916001143 | R. Vigneshperumal AavinCo operative milk producers.
Pudukkottai

6 9916001111 | S. Sathiyakhumar AavinCo operative milk producers.
Pudukkottai

7 9916001062 | M. Lingeswari Vadamalayan Hospital, Madurai

8 9916001147 | R. Yuvasri Vadamalayan Hospital, Madurai

9 9916001163 | M.Prakash AavinCo operative milk producers.
Pudukkottai

10 9916001151 | Sarah Afreen B Phyco Spectrum Algal Research
Centre, Chennai

11 9916001071 | Miruthula R Vadamalayan Hospital, Madurai

12 9916001100 | Ramalakshmi G Phyco Spectrum, Chennai

13 9916001134 | Swathi V Vadamalayan Hospital, Madurai

14 9916001101 | Ramya Krishnaveni M | Phyco Spectrum Algal Research
Centre, Chennai

15 9916001120 | Sindhe Lakshmi Priya | Janani Biotech, Theni

16 9916001157 | Harshi S Phyco Spectrum Algal Research
Centre, Chennai

17 9916001091 | Preethika M ARMATS Biotek

18 9916001082 | Oviya S ICAR- Sugarcane Breeding
Institute. Coimbatore.

19 9916001162 | Uma Maheswari D Medall Health Care Pvt.Ltd.

20 9916001144 | Vignesh S Green Life Biotechnology Lab

21 9916001149 | Murugananth K Green Life Biotechnology Lab

22 9916001094 | Premkumar K Green Life Biotechnology Lab

23 9916001001 | Abarna E Vadamalayan Hospital, Madurai

24 9916001117 | Shekar Priyadharshini | Vadamalayan Hospital, Madurai

25 9916001011 | F AngelinJenit Vadamalayan Hospital, Madurai

26 9916001120 | S Lakshmi Priya AMI Bioscience, Coimbatore.

27 9916001030 | Darszhan B Averin Biotech Pvt Ltd. Hyderabad

28 9916001156 | IlakiyaSuruthi NIT, Trrichy

29 9916001105 | Roobamathi Aaranya Biosciences, Chennai

30 9916001122 | Sophie Phyco Spectrum Algal Research
Centre, Chennai

31 9916001159 | Sahana Parveen Phyco Spectrum Algal Research
Centre, Chennai

32 9916001138 | R. Vaishnavisruthi AKAY Spices. Cochin

33 9916001139 | K. Vandhana AKAY Spices. Cochin

34 9916001085 | Ponraj R Green life biotech,

Ramachiyampalayam, Tamil Nadu
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35 9916001096 | Raja Ganapathy K Green life biotech,
Ramachiyampalayam, Tamil Nadu

36 9916001110 | Sathish T Green life biotech,
Ramachiyampalayam, Tamil Nadu

37 9916001058 | Keerthika K N. Ramavarier Ayurvedic
Foundation, Madurai

38 9916001008 | Akila S N. Ramavarier Ayurvedic
Foundation, Madurai

39 9916001057 | Kayalvizhi. M N. Ramavarier Ayurvedic
Foundation, Madurai

40 9916001041 | Hemelatha A N. Ramavarier Ayurvedic
Foundation, Madurai

41 9916001153 | Shreen Taj S N. Ramavarier Ayurvedic
Foundation, Madurai

42 9916001046 | Jayashree. S Vadamalayan Hospitals. Madurai

43 9916001036 | ElakkiyaRuba S Dharani Sugars & Chemicals.
Vasudevanallur.

44 9916001027 | Chandra Murali B Aavin Pvt. Ltd, Pudukkottai

45 9916001044 | Inbajothi D International Institute of Renewable
Energy, Coimbatore

46 9916001138 | R. Vaishnavisruthi AKAY Spices. Cochin

47 9916001037 | S. Eugith palcy Dharani Sugar & Chemicals.
Vasudevanalur

48 9916001048 | M. Jhanani Vadamalayan Hospital. Madurai

49 9916001128 | T.Sreeshma Revathi Vadamalayan Hospital. Madurai

50 |9916001074 | l. Mohammed Basheeth | Vadamalayan Hospital. Madurai

Ali

51 9916001017 | Bala Kiruthika. B Phyco Spectrum Algal Research
Centre, Chennai

52 19916001016 | M.Athimeera Meenakshi Mission Hospital and
Research Centre. Madurai

53 9916001024 | Bincy Benny Dinesh Foods. Kannur. Kerala

54 9916001012 | M.Anusuya Meenakshi Mission Hospital and
Research Centre. Madurai

55 9916001021 | Bhoobalan.D Phycospectrum. Chennai

56 9916001053 | Kamalraj.R Phyco Spectrum Algal Research
Centre, Chennai

57 9916001137 | T. Tvareta AVN Ayurveda Formulation. Pvt.
Ltd. Madurai

58 9916001155 | N.S.Supraja AVN Ayurveda Formulation. Pvt.

Ltd. Madurai
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59 |9916001083 | R.Pavithran Greenlife biotech lab. Coimbatore

60 9916001081 | U. Nivas Greenlife Biotech. Coimbatore

61 9916001119 | P. Silamparasan Greenlife Biotech. Coimbatore

62 9916001019 | S. Bhairavi Phyco Spectrum Algal Research
Centre, Chennai

63 | 9916001126 | A. Sowndariya Vadamalayan Hospital. Madurai

64 | 9916001070 | S. Marimuthu Vadamalayan Hospital. Madurai

65 9916001039 | S. Harishmitha Phyco Spectrum Algal Research
Centre, Chennai

66 9916001051 | B. Kalanandhini Vadamalayan Hospital. Madurai

67 9916001003 | K. Abinaya Vadamalayan Hospital. Madurai

68 9916001046 | S. Jayashree Vadamalayan Hospital. Madurai

69 | 9916001106 | Rounack Cherian AVT natural products.Cochin

70 9916001033 | Dhanush Damodaran AVT natural products.Cochin

71 | 9916001006 | G. Abisha ARMATS Biotek. Chennai

72 9916001007 | Adhvitha premanand Softgel Health care Pvt. Ltd

73 9916001011 | F. Angelin Jenit AMI Bioscience

74 19916001068 | R. Mari Selva Sundari | AMI Bioscience

75 9916001050 | A. Kalaiyarasan Vadamalayan Hospital. Madurai

76 9916001053 | R. Kamalraj Vadamalayan Hospital. Madurai

77 19916001080 | R.K. Nithish Ram Vadamalayan Hospital. Madurai

78 9916001069 | S. Maria Agnes AMI Bioscience

Raganzia

79 9916001141 | B.Vennila Sankari ARMATS Biotek

80 ]9916001125 | S.R. Sowmya ARMATS Biotek

81 9916001086 | M. Pooja Vaisnavi ARMATS Biotek

82 9916001157 | Harishi .S Phyco Spectrum Algal Research
Centre, Chennai

83 9916001040 | K. Harsitha Phyco Spectrum Algal Research
Centre, Chennai

84 9916001151 | Sarah Afreen Phyco Spectrum Algal Research
Centre, Chennai

85 9916001100 | Ramalakshmi Phyco Spectrum Algal Research
Centre, Chennai

86 9916001101 | Ramya Krishnaveni. M | Phyco Spectrum Algal Research
Centre, Chennai

87 9916001054 | M. Karthik Phyco Spectrum Algal Research

Centre, Chennai
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88 | 9915001043 | Keeran Sethupathi S Vadamalayan Hospital ,Madurai

89 9916001112 | Selvakeerthana M Shri Ramyaa Multi Speciality
Hospital, Trichy

90 9916001055 | Karthikadevi. S International Institute of Renewable
Energy, Coimbatore

92 9916001150 | Abinaya R International Institute of Renewable
Energy, Coimbatore

93 9916001013 | Arun Lakshmi T International Institute of Renewable
Energy, Coimbatore

94 9916001015 | Atchaya R International Institute of Renewable
Energy, Coimbatore

95 9916001032 | Dhana Pradeeba V International Institute of Renewable
Energy, Coimbatore

96 9916001132 | Suguna. T International Institute of Renewable

Energy, Coimbatore
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Criterion 3

Course Outcomes and Program Outcomes 175

3.1. Establish the correlation between the courses and the Program Outcomes (POs) &
Program Specific Outcomes

Course Outcomes (COs) were prepared for all the courses available in the curriculum and
they were included in the program curriculum and syllabi book. The core Courses and the
respective Course Outcome (as per SAR guidelines) are listed in Table 3.1.

Semester

Course code/
Name

Course Outcomes

BIT18R101/
Biology for
Engineers

1.Understand the fundamentals of cell structure and cell cycle
2. Understand the classification and functions of biomolecules
3.Understand the basic molecular functions such as replication,
transcription and translation

4. Describe the underlying concepts of infection and immunity.
5.Explain various applications of biology

BIT18R102/
Cell Biology
and Genetics

1. Distinguish prokaryotic cell from eukaryotic cell and understand the
structure and function of different parts of a eukaryotic cell

2. Explain the mitosis and meiosis cell division and the consequences
3. Understand the mechanism of transport across the cell membrane

4. understand the discovery of Mendelian laws

5. Explain about sex determination

BIT18R271/
Microbiology

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

2.Explain the structure and function of bacterial, fungal and algal cells
and viruses

3.Explain the bacterial physiology and basic genetic systems of bacteria,
bacteriophages and plasmids.

4.Demonstrate skills in medical microbiology and understand the host-
pathogen and the applications of antibiotics.

5.Explain how microorganisms interact with their environment.

BIT18R273/
Molecular
Biology

1. Understand the role of DNA as genetic material, organization and
packing of genes in chromosomes of both prokaryotic and eukaryotic
systems

2. Describe the process of replication, repair and recombination of DNA
in both prokaryotes and eukaryotes.

3. Explain the structure and function of RNA polymerase and how
describe their role in transcription

4. Understand the concept of post-transcriptional modification, splicing,
various patterns of gene expression

5. Understand genetic code, types of ribosomes and RNAs and their
involvement in the translational machinery of an organism

BIT18R372/
Genetic
Engineering

1. understand the role of restriction enzymes and ligases in recombinant
DNA technology

2. Describe the methods and factors involved in creating recombinant
DNA molecules.

3. Explain the cloning of a gene in an expression vector and understand
the various protein purification techniques

4. Explain the construction and screening of cDNA and genomic
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libraries.
5. Describe the application of recombinant DNA technology in animal,
plant and industrial biotechnology.

1.Understand the development and differentiation of hematopoietic stem
cell, synthesis and mode of action of complements and anatomy of
lymphoid organs

2.Explain the structure, function, and genetic regulation of antibody and,

Bioseparations:
Principles and
Applications

BIT18R374/ the development, maturation and activation of B-lymphocytes.
Immunology 3.Describe the process of antigen processing and presentation
4.Explain the development, maturation and mechanism of activation of T
cells and the role of cytokines in immune response
5.Describe the molecular mechanisms of Graft rejection, mode of action
of immunosuppressive drugs, and autoimmune diseases
1. Understand the fundamental physical and chemical properties of
biological materials and the principles of their separation and
purification.
2. Explain the various principles that underlie major unit operations used
BIT18R471/ in bio separations such as settling, evaporation, centrifugation, and

membrane filtration.

3. Explain the principles of protein precipitation, aqueous two-phase
extraction, adsorption and chromatography

4 Describe the various concepts of final bioproduct formulation and
finishing operations such as crystallization, drying and lyophilization

5. Discuss various processes involved in the recovery and purification of
bio-molecules.

BIT18R402/
Animal
Biotechnology

1. Understand the use of various animal cell culture media and techniques
used in animal cell culture.

2. Describe the expression vectors, gene transfer methods and production
of recombinant products using animal cells.

3. Apply embryonic methods for basic research to improve animal and
human healthcare.

4. Apply reproduction methods with particular reference to gamete and
embryo manipulation techniques, production of transgenic animals and
cloning

5. Design strategies to manipulate genes for the improved livestock
production.

For all the courses in curriculum, course outcomes and their level are clearly discussed in the

curriculum book. The printed version of curriculum and syllabi book for B.Tech.

Biotechnology is distributed to all the students of UG biotechnology and soft copy of the

same is available in university website. In addition to that the COsare also included in the

following documents:

1. In all Sessional Examination Question papers

2. End Semester Examination Question papers
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3. Course Plan of individual courses included in the course file and distributed to the
students

4. Assessment Record
For reference, a sample copy of the question paper framed during the year 2019-2020 for the
cour