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Scheme and Syllabus

MASTERS IN BIOETHICS
(Two Year PG Program)

(w.e.f 2024 Admission)

(Approved by Academic Council held on )

Vision of the Cochin University of Science and Technology

The University aims to become an Institution of Global Standard by continuously
improving its quality of academic activities, taking up research and innovation in the
frontier areas and by ensuring conductive state of the art infrastructural facilities.

Mission of the Cochin University of Science and Technology

CUSAT will continuously strive to generate a human resource of global
competence by impairing most modern knowledge and training to its student community
and to take up Research and Development activities in the frontier areas so as to contribute
positively did to the progress of the society and the Nation. The University shall have the
following objectives as its mission:

1. To encourage and facilitate research and innovation in applied science, technology,
Industry, commerce, management and social science for the advancement of
knowledge and for the betterment of society.

2. To provide facilities and other opportunities for graduate and post graduate
education in Applied science, technology, Industry, commerce, management
and social science by instruction, training, research, development, innovation
and extension and by such other means as the University may deem fit.

3. To devise and implement programs of education in applied science,
technology, Industry, commerce, management and social science that are
relevant to the changing needs of the society in terms of breadth of diversity
and depth of specialization.

4. To serve as a Centre for fostering co-operation and exchange of ideas between
the academic and research community on the one hand and industry on the
other.

5. To organise exchange programs with other institutions of repute in India and
abroad with a view to keeping abreast of the latest innovation and
developments in relevant areas of teaching and research.
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Program Objectives (P.O.s):

P.O.1: To produce a research and scientific Community capable of undertaking good
science.

P.0.2: To give deeper insights into the essentials of the need to comply with bioethics
while undertaking the study of science.

P.0.3: To identify niche areas of interface of the ethical and legal questions with the
discipline of science.

P.0O.4: To accentuate interdisciplinary studies and find out answers on ethical and legal
challenges.

P.0.5: To make the student aware of the contemporary challenges in the field of
Scientific research and to find out practical solutions for the same.

Program Specific Outcome:

After successful completion of this program the student will be able:

P.S.0 1: To understand different norms and research protocols based on ethical and
legal standards for scientific studies and investigations

P.S.0 2: To analyse general and specific standards necessary for different type of
scientific experimentation, storage of specimens, data etc.

P.S.0 3: To analyse different experiments raising ethics and legal issues and provide
support to address the concerns

P.S.O4: To create different scientific institutions engaged in industrial and
biotechnological research

P.S.O5: To create a Code of Conduct of Research for different disciplines and
interdisciplinary studies.

Mapping Vision and Mission of the University with the Program Objectives

PO 1 PO 2 PO 3 PO 4 PO5
Vision of the University 3 2 1 2 3
Mission 1 3 3 1 ) 3
Mission 2 3 1 1 5 )
Mission 3 ) ) 3 3 3
Mission 4 3 1 1 5 1
Mission 5 1 1 1 3 )




Scheme & Syllabus — 2024: Masters in Bioethics ICREP, CUSAT

REGULATION

1. Eligibility for admission to the program:

3)
b)
c)
d)
€)

f)

B.Sc. Zoology / Botany / Biotechnology / Microbiology / Marine Biology / Fisheries /
Aqua sciences / Psychology / any other life science Degree.

B. Tech — Dairy Technology / Food Technology / Biomedical engineering
M.B.B.S/B.D.S/B. V. Sc/B.AM.S/BSMS/BUMS

B.Sc. Nursing / B.P. T / B.O.T / Pharmacy / Hospital Administration / Public Health
Management / Masters or Bachelor’s Degree in any other Paramedical course.
Bachelors’ Degree in Law (L.LB) with Biological Science as core subject in Plus Two
level.

B.Voc in Science domain with Biological Sciences as core subject in Plus Two level.

2. Admissions:

3.

a)

b)

c)

d)

Centre may fix the maximum number of seats for admission to the program from time
to time subject to ratification of the Governing council.

The reservation rules governing Post Graduate Courses made by the
Government / University shall be followed in making admissions.

Admission to the program shall be based on the performance of the candidate at the
Common Admission Test (CAT) of CUSAT. The CAT shall consist of two parts as

given below:
i.  Part | —Proficiency in English, Analytical and other abilities and general
knowledge.

ii.  Part Il — Proficiency in the related subjects.
Rank list for admission to the program shall be prepared on the following basis:

I. Part 1of CAT: 40% weightage

ii. Partll of CAT: 60% weightage
Matters concerning admission procedure, payment of fees, etc., will be prescribed by
rules, published in the CUSAT-CAT prospectus and University rules for the program
from time to time.

Duration and contents of the program

a)

b)

c)

The program for the Master of Bioethics Degree of the University is of two academic
years consisting of four semesters.

Each semester shall have 16 to 18 weeks of teaching and one credit shall be given for
one hour lecture.

No regular student shall register for more than 24 credits per semester and less than 16
credits per semester.
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d)

e)

9)

h)

A student shall, in the program of four semesters undergo instruction in Core Courses
consisting of 74 credits.

Each student shall register for MOOC/SWAYAM/NPTEL courses during the second
or third semester. The rules for registration of such courses will be as per university
rules.

In addition to the above, the students shall also undertake an interdisciplinary elective
from any other departments under the University in the third Semester.

The candidate may secure a certificate of completion of such course and the credits
procured may be transferred for the program.

In IV semester, students can select the electives from the list of courses offered as per
the syllabus subject to the availability of teachers. The teachers shall notify such
elective courses proposed by them to be offered in subjects in the beginning of the
semester. This will facilitate the students to choose the elective courses in advance.

4, Core Courses

1 Fundamentals of Bioethics 4 Credits
2 General Micro Biology 4 Credits
3 Molecular Biology 4 Credits
4 Molecular Cell Biology 4 Credits
5 Methodologies In Biosciences Research 4Credits
6 Legal Regulation of Scientific Research 4 Credits
7 IPR, Bio Safety and Bio Ethics 4 Credits
8 Health Care Law and Bioethics 4 Credits
9 Clinical Research and Clinical Trials 4Credits
o : : : 4Credits
10 Biodiversity, Bio safety and Bioethics
i 4Credits
11 Law and Social Change
12 Law, Society and Human Rights 4 Credits
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13 IPR and Biotechnology 4 Credits

14 Science, Technology and Human Rights 4 Credits

5. Elective Courses

E 1 | Animal Biotechnology and Medical Biotechnology 24-851-0402 3 credits
E?2 Recombinant DNA Technology 24-851-0403 3 credits
E 3 | Animal Welfare, Ethics and Jurisprudence 24-851-0404 3 credits
E 4 | Plant Biotechnology: Biosafety and Bioethics 24-851-0405 3 credits
E5 | Public Health Research: Bioethics and Biosafety 24-851-0406 3 credits
E 6 | Philosophy of Human Rights 24-851-0407 3 credits

6. Mode of Instruction

This course is a two-year regular PG program and the mode of instruction of the program is
offline. In addition to the regular faculty, the Centre may engage visiting faculty/ Adjunct
faculty based on the interdisciplinary character of the program.

7. ATTENDANCE

Attendance for appearing the semester examination will be as per the rules issued by the
university from time to time.

8. SEMINAR COURSE ON DISSERTATION TOPICS

In the 111 semester, there shall be a paper SEMINAR, in which the research guide shall
undertake pre-preparation of the dissertation work of the student and finalise the topic of
dissertation offered in semester IV. The student will be required to present a topic for
dissertation, giving the detailed research design. He/she shall also present cases, legislation,
bills, articles or any other material of relevance to his topic. The assessment should be
continuous, and the progress of the student shall be evaluated through oral as well as written
submissions. In connection with this a journal publication on the relevant area is also
mandatory.

9. Dissertation
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a) A Candidate is to undertake a dissertation of 12 credits having an inter disciplinary
character with bioethical and law related aspects.

b) The dissertation shall be prepared under the guidance of teachers.

c) There shall be a presentation on the chosen area of the dissertation course in the third
semester of the program.

d) The dissertation report can be submitted only after getting the approval from the
supervising teachers.

e) The dissertation shall be submitted immediately after the completion of the V"
Semester.

f) There shall be a Viva-voce examination based on the dissertation work by an external
expert.

g) The grades obtained for the dissertation shall be added to the aggregate grade obtained
for other papers.

h) The minimum grade for passing the dissertation shall be ‘D’.

i) The evaluation is conducted by two faculties and the average shall be taken.

j) A candidate who has failed to secure the minimum marks for the dissertation may
submit a new or revised dissertation before the commencement of the Master in
Bioethics Degree examination of the next year or the year in which he proposes to sit
for the Master in Bioethics Degree Examination within a period of three years from
the year of completion of the program.

Classification of total marks allotted for dissertations

1. Importance and relevance of the topic 10
2. Adequacy of material 60
3. Organisation of the material in the thesis 40
4. Language and style 40
5. Originality in writing 30
6. Suggestions 50
7. Punctuation and footnotes 40
8. Viva-voce 30

Total 300

10.Evaluation and Examinations:

i. For each course, there shall be University Examination at the end of each semester.
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ii. The evaluation of students in a course shall have two components:
a) Evaluation through a Semester-end examination and
b) Continuous evaluation by the course teacher(s).
11i.50 per cent of marks will be set apart for continuous assessment and 50 per cent for the
end semester examination.
iv. For each semester there shall be separate minimum marks of 45% in the end semester
examinations. For each there shall be a minimum of 50% marks in aggregate is also
required to pass each subject.

v. Internal Assessment shall be based on the following matrix

Attendance 5 marks

Internal marks obtgined through_Tes_t Papers: (best of 15 marks
two internal examination)

Assignment — Written 10 marks

Assignment — presentation 10 marks

Class participation 5 marks

Total 50 marks

vi. Grading
Grades shall be awarded to the students in each course based on the total marks obtained
in continuous assessment and at the end semester examination as per the following pattern.

Range of marks Grade Weightage
90% and above S- Outstanding 10
80% - 89 % A- Excellent 9
70%- 79 % B-Very Good 8
60% - 69 % C-Good 7
50 % - 59 % D-Satisfactory 6
Below 50% F- Failed 0

Note: Where X — Y range denotes ‘X’ inclusive and ‘Y’ exclusive

a) A student is considered to have credited a course or earned credits in respect of a course
if he/she secures a grade other than F for that course.

b) Grade Point Average: The academic performance of a student in a semester is
indicated by the Grade Point Average (GPA).
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GPA=  GICl+ G2C2 + G3C3 + -=--ememv GnCn
CL+ C2 + C3 + =memmemmemmeeee Cn

Where ‘G’ refers to the grade point and ‘C’ refers to the credit value of the
corresponding course undergone by the student.

c) The Grade Point Average (GPA) for each semester will be calculated only for those
students who have passed all the registered courses of that semester.

d) Similarly, Cumulative Grade Point Average (CGPA) up to any semester will be
calculated only for those students who have passed all the courses up to that semester.

vii. Classification:
On successful completion of the programme, CGPA will be calculated as follows:
CGPA = C1GP1+ C2GP2 + C3 GP3+ ---------- CnGPn
Cl+ C2 + C3 + -----mmmmmmmmem Cn

Where ‘GP’ refers to the grade point average (GPA) and ‘C’ refers to the total number
of credits obtained by a student in a particular semester.

The classification based on CGPA is as follows:

CGPA 8 and above : First Class with distinction
CGPA 6.5 and above, but less than 8 . First Class
CGPA 6 and above, but less than 6.5 : Second Class.

viii. Conversion of GPA/CGPA to Percentage marks

The following formula shall be used to convert the SGPA/CGPA obtained by a student
to percentage marks.

Percentage marks = (GPA or CGPA -0.5) 10

In the final mark list along with the Grade point average percentage of marks obtained
by the candidate may be noted in bracket.

iX. The above rules for examination and evaluation system for the program shall be based
on the Post Graduate Regulations of the university and subject to change as per the
rules issued by the university from time to time.

11. GRIEVANCE COMMITTEE

a. The Centre shall publish the marks obtained by the students in the continuous
assessment and semester end examinations. If the student has any grievance, he or she
can approach the concerned teacher and submit his/her grievance with supporting




Scheme & Syllabus — 2024: Masters in Bioethics ICREP, CUSAT

documents/arguments within 10 working days of publication of the result. The teacher
and the HoD will examine the case and decide on the grievance.

b. If the student is not satisfied with the decision, he or she can approach the grievance
committee (appellate authority) with written complaint, within 2 working days of the
decision. Such grievance committee consisting of three teachers other than the teacher
who offered the course shall look in to the grievance and take a final decision within 7
days which has to be intimated to the student in writing. The decision of the grievance
committee shall be final.

12. AWARD OF DEGREE

In order to become eligible for receiving Masters in Bioethics Degree the student shall
have enrolled as a regular student for not less than two academic years and has passed the
prescribed examinations as specified in the curriculum with at least 80 credits out of which 74
credits should be in core courses offered by the Centre. He should have secured minimum 50%
marks or a minimum of D grade in all the courses, including dissertation

13. REVISION OF REGULATIONS AND CURRICULUM

The University may from time-to-time revise, amend or change the Regulations,
scheme of Examinations and the syllabus. In the case of students already undergoing the course
the changes will take effect from the beginning of the following academic year after the
changes is introduced and shall cover the part of the course that remains to be completed.

*kkikkkikkikkk
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SEMESTER WISE SUBJECTS AND SUBJECT CODES

SEMESTER |
Subject . Core/ | External | Internal .
Code Subject Elective Mark Mark Total | Credit
24-851-0101 | Fundamentals of Bioethics Core 50 50 100 4
24-851-0102 | General Microbiology Core 50 50 100 4
24-851-0103 | Molecular Biology Core 50 50 100 4
24-851-0104 | Law and Social Change Core 50 50 100 4
24-851-0105 | -aw, Society and Human Core 50 50 100 4
Rights
Total 250 250 500 20
SEMESTER 11
Subject . Core/ | External | Internal .
Code Subject Elective Mark Mark Total Credit
24-851-0201 | €9l Regulation of Core 50 50 100 4
Scientific Research
24-851-0202 | IPR. Bio Safety and Core 50 50 100 4
Bioethics
24-851.0203 | Methodologies in Core 50 50 100 4
Biosciences Research
24-851-0204 | Molecular Cell Biology Core 50 50 100 4

11
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24.851-0205 | Science, Technology and 0 | g 50 | 100 | 4
Human Rights
Total 250 250 500 20
SEMESTER 11
. . Core/ | External | Internal .
Subject Code Subject Elective Mark Mark Total Credit
24-851-0301 | Slincal Reserchand Climical |~ o | 59 50 | 100 4
Health Care Law and
24-851-0302 Bioethics Core 50 50 100 4
24-851-0303 | IPR and Biotechnology Core 50 50 100 4
24-851-0304 | Seminar Core 100 100 2
*Interdisciplinary elective Elective 50 50 100 3
**MOOC/SWAYAM/NPTEL 100 100 2
Total 400 200 600 19
SEMESTER IV
Subject . Core/ | External | Internal .
Code Subject Elective Mark Mark Total Credit
. Biodiversity, Biosafety and
24-851-0401 Bioethics Core 50 50 100 4
Animal Biotechnology and
24-851-0402 | \roical Biotechnology
94-851-0403 Recombinant DNA .
Technology Elective
Animal Welfare, Ethics and (Choose
24-851-0404 Jurisprudence any 50 50 100 3
P Plant Biotechnology: ONE)
24-851-0405 Biosafety and Bioethics
Public Health Research:
24-851-0406 | g othics and Biosafety

12
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24-851-0407 | Philosophy of Human Rights
24-851-0408 | Dissertation Core 300 300 12
24-851-0409 | Viva Voce Core 100 100 2
Total 500 100 600 21
Grand Total 1400 800 2200 80

SYLLABUS

13
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SEMESTER |

Semester |: Core course 1

24-851-0101

Course Objectives:

Fundamentals of Bioethics

ICREP, CUSAT

(4 credits)

This course attempts to define the critical interplay of theory, experience, science, social
science, law, and community that have influenced and defined bioethics as a field of study. The
course continues with an examination of the central philosophical approaches that inform
bioethics and assess their core assumptions and underpinnings, beginning with an exploration
of the nature and meaning of moral inquiry as applied to the life sciences. It looks into the basic
notions on human dignity such as autonomy, privacy etc and throws light on the development
and relevance of these value precepts.

Course Outcomes (COs):

After completion of the course, the student will be able:

CO1 To understand the major principles underlying bioethics

CO 2 | Toanalyse the basic underpinnings behind the field of bioethics and its relevance

CO3 To analyse challenges to the basic assumptions of bioethics based on a plurality
of perspectives

co4 To create solutions to the existing challenges posed by advancement in
scientific research

CO - PSO Mapping:

CO/PSO

PSO 1 PSO 2

PSO 3

PSO 4

PSO 5

14
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co1 3 - 1 ; ]
CO?2 3 1 2 ] ]
Co3 3 . 3 ) ]
co4 - - - 3 3

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.

Course Contents:

Module I: Introduction to Bio-ethics

Jurisprudential Basis of Bioethics-development of bioethics- understanding law- ethics and
bioethics - human dignity and human rights - Principles of benefit and harm- Bioethics: an
interdisciplinary domain

Module I1: Autonomy, Consent and Privacy
Autonomy and individual responsibility, Consent, Persons without the capacity to consent,
Respect for human vulnerability and personal integrity, Privacy and confidentiality

Module I11: Justice, Diversity and Co-operation
Equality, justice and equity, Non-discrimination and non-stigmatization, Respect for cultural
diversity and pluralism, Solidarity and cooperation

Module IV: Ethics in Different Realms
Application in different fields of Investigations- relevance- research ethics- ethics in scientific
investigations and research- Publication ethics- forms -medical ethics- environmental ethics-
media ethics-legal and ethical guidelines

Module V: Health and Responsibility
Social responsibility and health, Sharing of benefits, Protecting future generations, Protection
of the environment, the biosphere and biodiversity

References:

1. Barilan, YechielM Human Dignity, Human Rights, and Responsibility - The New
Language of Global Bioethics and Biolaw, U.S.A.: MIT. (2014)

2. Kuhse, H. and Singer, P. Bioethics: An Anthology, 2nd Ed. Blackwell. (2008)

3. Singer, Peter A. and Viens, A. M. The Cambridge Textbook of Bioethics,
Cambridge: Cambridge University Press. (2008)

4. Ashish Kuma U et al, A Textbook of Bioethics for Health Professionals, Jaypee
Medical Publishers ( 2018)

15
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Suggested Readings

1. Alastiar V Campbell, Bioethics: The Basics, Routledge (2018)

2. Bette Jane Crigger, Bioethics: Cases from Hasting Center Reports, Barnes &
Noble ( Third Edition)

3. Vaughn, L. Bioethics: Principles, Issues and Cases, Oxford: Oxford University
Press. (2012)

E Resources:

e http://unesdoc.unesco.org/images/0016/001636/163613e.pdf

Semester |: Core course 2

24-851-0102 General Microbiology (4 credits)

Course Objectives:

This is an introductory course in microbiology aimed at giving the students an overview
about microbes, their classification, their distribution, and their characteristics. The course also
takes a look at the role of microbes in various bacterial and viral diseases. The students will
also learn about antimicrobial therapy, physical and chemical methods of control. Besides, the
course also gives an overview about the role of microbes in food spoilage, food poisoning,
microbiology of waste and waste water.

Course Outcomes (COs):

After completion of the course, the student will be able:

Co1 To understand the different types of microorganisms, their classification and
nutritional grouping.

CO 2 | Tounderstand the role of microbes in food spoilage; intoxication; microbiology
of drinking water and waste water.

CO3 | To analyse methods to distinguish between bacterial, fungal and virus
pathogens.

CO4 | To create strategies to understand antimicrobial resistance mechanism in
pathogens

CO - PSO Mapping:

16
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COIPSO PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
co1 1 3 ; ; ]
CO2 2 3 - 1 ]
CO3 1 2 1 ; ]
CO4 2 3 - ? ]

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.

Course Contents:

Module I: Microbes and their identification

Overview of History of Microbiology, Morphology, Ultrastructure and Reproduction of
Archaebacteria, Eubacteria, cyanobacteria, Yeasts, fungi, microalgae, protozoans and viruses.
Staining techniques — auxochrome, chromophores, dyes, Classification of stains, Mechanism
of gram staining, acid fast staining, negative staining, capsule staining, flagella staining,
endospore staining.

Module I1: Culturing of Bacteria

Nutritional requirements and Nutritional groupings of microorganisms. Growth curve &
factors effecting growth and growth rates. Methods of cultivation and preservation of bacteria,
fungi and viruses. Distribution of microorganisms in soil, water, air and in extreme
environments. Concept of Sterilization - dry and moist heat, pasteurization, tyndalization;
radiation, ultrasonication, filtration. Physical and Chemical methods of sterilization;
disinfection sanitization, antisepsis sterilant and fumigation.

Module I11: Classes of microbes and Pathogenesis

Microbes in Extreme Environment — Nature, special features of the thermophilic,
methanogenic and halophilic Archaea; photosynthetic bacteria, Cyanobacteria Pathogenic
Microorganisms — Basics of microbial pathogenesis, List of common bacterial, fungal and viral
diseases.

Module 1V: Basics of Virology

Basic concepts of Virology - General characteristics of viruses, differences between bacteria
and viruses. Classification of viruses Physical and chemical Structures of different Viruses on
the basis of capsid symmetry - enveloped (Herpes virus), helical (TMV) and icosahedral

17
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(Polyoma viruses), Capsids, complex (Bacteriophage, and Virion size, enveloped (Herpes),
helical (TMV) and icosahedral (Polyoma), Capsids, Methods of Virus detection, Major Virus

diseases.

Module V: Physical and chemical control of microbes.

Principles of antimicrobial therapy: Microbial Spoilage of food; Preservation of foods and
beverages; Microbial food poisoning; Microbiology of milk and milk products; Microbiology
of drinking water; indicator organisms; Microbiology of wastes and waste water.

References:

1. Microbiology — Michael J. Pelczar, Jr., E.C.S. Chan, Noel R. Krieg, 5" edition,
1998, Tata McGraw Hill.

2. Microbial degradation of organic compounds - David T. Gibson,vol.13, 2002,
CRC Press

3. Food microbiology - M.R. Adams and M.O.Moss , 4™ edition, 2015, Panima
publishing company

4. Microbiology- Bernard Davis et al., 4" edition, 1990, Harper and Row

Suggested Readings

1.

© N o o

Food Microbiology-William C. Frazier &Deniss C. Westhoff, 51 edition, 2013, Tata
MaGraw-Hill

General Microbiology- Roger Y. Stanier et al., 5" Edition, 1987, Prentice Hall
Macmillan Education Ltd.

The Physiology and Biochemistry of Prokaryotes-David White, 4" revised
edition,2011, Oxford University Press

Text  book  of Microbiology ~ —Ananthanarayan&Panicker’s, 9"
edition,2013,Universities press

Fundamentals of Microbiology-Jeffrey C Pommerville,8"edition,c.2006
Microbiology:systems approach-Marjorie Kelly cowan,3" edition,2015
Microbiology-Booth James2nd edition,2010,scientific book centre,c.2010

Applied Microbiology —Alain Dueievx,2009, pacific books.

Semester |: Core course 3

24-851-0103 Molecular Biology (4 credits)

Course Objectives:

18
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ICREP, CUSAT

This course offers an insight into molecular biology and genetics. The course includes
Mendel’s laws of inheritance and its exceptions, the nature genome organization, DNA
replication and repair and the process of transcription and translation. This will give the
students a fundamental understanding of the molecular processes that occur in a cell. They
can build on this understanding to learn how these processes can be utilized for practical

applications.

Course Outcomes (COs):

After completion of the course, the student will be able:

Co1 To understand the molecular basis of macromolecular interactions.

CO2 To understand the laws of inheritance to explain the inheritance pattern.
CO3 To analyse the process of DNA replication & gene expression.

CO4 To analyse the molecular mechanisms behind DNA damage and repair
CO5 To create experimental strategies for testing molecular biological hypothesis

CO - PSO Mapping:

CO/PSO PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
CO1 3 1 1 - -
CO2 1 - 2 - -
CO3 3 3 1 2 -
CO4 2 3 1 2 -
CO5 3 3 2 1 1

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.

Course Contents:

19
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Module I: Structure of Macromolecules
Bonds and interactions in Biology; Central Dogma; Structure of DNA and RNA; Structure of
Proteins; Techniques in Molecular Biology

Module I1: Inheritance of Genome

Introduction to Genetics, Mendelian Principles- Mendel’s laws of inheritance, Concept of
Alleles; Epistasis-gene interaction, Dominance relationship-complete, incomplete and co-
dominance, multiple alleles, linkage. Polygenic Inheritance, Cytoplasmic Inheritance;
Chromosome theory of inheritance, Chi-square and Goodness of fit, Chromosomal aberrations:
Monosomy, trisomy. Translocations, inversions, duplications, deletions. Pedigree Analysis

Module I11: Maintenance of Genome

Genome structure, Chromatin and the Nucleosome; Replication of DNA, Telomeric DNA
replication, Extrachromosomal Replicons; Mutagens and Repair of DNA, Transposons, gene
transfer in bacteria- conjugation, transformation and transduction

Module IV: Transcription and Translation of Genetic Information

Mechanism of Transcription in prokaryotes and eukaryotes, posttranscriptional modifications
— capping and tailing; RNA Splicing; Translation; The Genetic Code, Inhibitors of protein
synthesis

Module V: Control of gene expression
Regulation of gene expression in prokaryotes. Operon concept, Lac operon, tryptophan operon;
Transcriptional Regulation in Eukaryotes; Post-translational modifications.

References:

1. Molecular Biology of the Gene,?thedition, Watson et al. 2013, CSHL Press (Primary

Reference Book)
2. Genes XII, Lewin et. al., 2017, Jones and Bartlett Pub. Inc.

3. Molecular Biology of the cell, Alberts, Bruce, Gthedition, 2014, Gorland Pub. Inc.

4. Biochemistry of Nucleic acids, -Roger L. P. Adams et aI.,llthedition, 2007, Chapman
&Hall

Suggested Readings:
1.Molecular Cell Biology, Lodish, Baltimore et al., 8"edition, 2016, W.H.Freeman and
Co.
2.Molecular Biology and Biotechnology: A Comprehensive Desk Reference, Meyers,
Robert A, 2011ed.Wiley, New Delhi.
3.Molecular Biology David Clark and Nanette K Pazdernik, 2"edition,2013, Academic
press
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4.Cell and Molecular biology: Gerald Karp, 7th Edition (2013), John Wiley &Son Inc.
New York

5.Lehninger’s principles of Biochemistry -: D. L. Nelson and M. M. Cox ,Worth, 6th
Edition, 2012, W H Freeman & Co

6. Essential of genetics: William S Klug, Michael R. Cummings, 5th Edition, 2004,

7.Genetics: A molecular approach : Peter J Russel, 3rd Edition, 2009, Pearson education
Jn.

Semester I: Core course 4

24-851-0104 Law and Social Change (4 credits)

Course Objectives:

The primary aim of the course is to develop coherent understanding of role of law as an
instrument of social transformation. It helps students to assimilate the constitutional
amendments that reformed the social and economic institutions in our country. It will enable
student to develop wider legal thinking on issues related to law and social justice.

Course Outcomes (COs):

After completion of the course, the student will be able:

CO1 To understand the function of law as an instrument of social change.

CO 2 To :fmal_yse the role of constitutional amendments in reforming social
institutions.

co3 To analyse the role of law in protecting vulnerable groups like minorities,
women and children

co4 To create new code of conduct as well as ethical and legal frameworks in
protecting vulnerable groups like minorities, women and children

CO - PSO Mapping:

CO/PSO PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
COo1 3 2 3 - -
CO2 1 - 1 - -
CO3 3 2 3 - -
CO4 1 1 1 3 3
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1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
Course Contents:

Module I: Introduction
Purpose and meaning of law- law as an instrument of social change- law as a product of
tradition and culture

Module I1: Constitution and social change
Constitutionalism- legislative and policy reforms- constitutional amendments- Fundamental
Rights and Directive Principles of State Policy

Module I11: Judiciary as a vehicle of social change
Concept of justice- forms- role of courts in bringing social change- precedent and social
change- prospective overruling- PILs.

Module 1V: Law, Morality and Justice
Intersection- concept of property- changing dimensions- interface with life process-
biotechnology- concept of life and human body- challenges- response of law

Module V: Law in relation to vulnerable population

Vulnerable/ marginalized- women, child, indigenous population, sexual minorities, racial and
linguistic minorities, migrants, refugees, etc.- approach of Indian Legal System- recognition of
human rights of the vulnerable population

References:
1. Oliver Mendelsjohn, Law and Social Transformation in India, Oxford University
Press, 2014.

2. Sharyn Anleu, Law and Social Change, Sage Publishing, 2010.
Marc Galanter (ed). Law and Society in Modern India, Oxford, 1997.
4. Baxi, Upendra,.The Crisis of Indian Legal System, Vikas Publication, 1982

w

Suggested Readings:
1. Baxi, Upendra (ed). Law and Poverty: Critical Essays, Tripathi, Bombay, 1988.
2. Duncan Derret. The State, Religion and Law in India, Oxford, 1999.
3. M.P.Singh, Constitution of India (2008). 11th Ed. Eastern Book Co., Lucknow.
4. Sunil Deshta and Kiran Deshta, Law and Menace of Child Labour, Anmol Publications,
New Delhi, 2000.
Savitri Gunasekhare. Children, Law and Justice, Sage Publications, 1997.
Indian Law Institute, Law and Social Change: Indo-American Reflections, Tripathi,
1988.
M. P.Jain. Outlines of Indian Legal History, Tripathi, Bombay, 1993.
8. Agnes Flavia, Law and Gender Inequality: The Politics of Women’s Rights in India,
Oxford, 1999.
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10.
11.
12.
13.
14.
15.

16.

ICREP, CUSAT

Ved Kumari, Offences Against Women in Kamala Sankaran and Ujjwal Kumar Singh
(ed) Towards Legal Literacy An Introduction to Law in India PP.78-94 (2008) Oxford,
New Delhi.

Virendra Kumar: Dynamics of Reservation Policy: Towards a More Inclusive Social
Order 50, Journal of the Indian Law Institute PP 478-517 (2007).

Virendra Kumar, ‘Minorities’ Right to Run Educational Institutions: T.M.A Pai
Foundation in Perspective 45, Journal of the Indian Law Institute PP 200-238 (2003)
Amartya Sen, The Idea of Justice, Belknap Press (201 1)

Kush Kara, Role of Judiciary as a catalyst of Social Change, Thomson Reuters (2019)
Martin Loughlin, Against Constitutionalism, Harvard University Press (2022)

Durga Das Basu, Human Rights in Constitutional Law, Lexis Nexis, Buttersworth
(2008)

Lee J Strang, Originalism’s promise: A Naturtal Law Account of American
Constitution, Cambridge University Press (2021)

Semester |: Core course 5

24-851-0105

Law, Society and Human Rights (4 credits)

Course Objectives:

This course intends to give insights as to the theoretical foundations regarding the content,
nature and scope of law. It traces the different theoretical basis of the nature and content of law
adopted by different schools of thought. It throws light on the ideas of justice and different
remedies available for the individuals against the state.

Course Outcomes (COs):

After completion of the course, the student will be able:

Co1 To understand the operation of law as a means to secure justice
CO 2 To analyse and critically evaluate the different school of thoughts on
the nature and content of law
CO3 To analyse the role of judiciary in ensuring public rights
co4 ;I;]o csrte?te different methods whereby individuals can avail remedies against
e State

CO - PSO Mapping:

CO/PSO

PSO 1

PSO 2

PSO 3

PSO 4

PSO 5

CO1
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CO?2 1 - 1 - -
CO3 1 - - - -
CO4 1 - 1 3 3

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.

Course Contents:

Module I: Concept of Law & Justice

The Concept of Law-The Relation of Justice to Law and Ethics, Ethical and Legal Theory-Law
and Morals — legal theories-natural-positivism- utilitarianism-sociological-feministic
jurisprudence-critical legal methods-Adjudication-the nature of judicial process and the
institution of adjudication-Doctrine of Precedent-Stare Decisis, -Ratio Decidendi and Obiter
Dicta -Precedent as a Source of Law.

Module I1: State and the Individual

Concept of State-Constitutional position- notions of law under the Constitution- fundamental
rights and directive principles of the Constitution. -Judicial Review- Article 32& Article 226-
writs-judicial activism and public interest litigation.

Module I11: Access to Justice
Law and poverty - Access to justice - Legal aid to the poor and indigent, objectives and
programmes— Constitutional, Legislative & Judicial Approach- Legal literacy and law reform

Module 1V: Human Rights Approaches
Nature, Content and Sources of Human Rights Law- Development of Human Rights- Sources
of Human Rights- UN & Human Rights- International Human Rights Framework.

Module V: Human Rights under Indian Legal System
Legislative approach in India-Enforcement agencies in India- the marginalized and their human
rights in India

References:
1. Joseph Raz, Ethics in Public Domain: Essays in the Morality of Law & Politics,

Clarendon Press ( 1995)
2. HLA Hart, Concept of Law, OUP ( Third Edition)

Roscoe Pound - Introduction to Philosophy of Law (1954) Chs. 1,2 & 3.
4. Roscoe Pound - Jurisprudence, (1959) Vol. I, Parts | & II.
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Suggested Readings:

1.

© © N o g &~ w D

10.
11.

Bodenheimer - Jurisprudence (1974) Part |

Friedmann - Legal Theory (1967)

W. Friedmann - Law in a changing society (1972)

Julius Stone - Social Dimensions of Law and Justice (1966) Ch. 1

Cappelletti and Garth (Ed.) - Access to Justice, (1978) Vol. I, Book I, Part |

B. Sivaramayya - Inequalities and the Law (1984)

UpendraBaxi - The crisis of Indian Legal System, (1982) Chs. 1, 2, 3,8 & 10
UpendraBaxi - Law and Poverty (1988) Chs. 1, 2, 3, 5, 19, 20 & 21
IliasBantekas and LotzOette, International Human Rights Law and Practice,
Cambridge,2013

Philip Alston and Ryan Goodman, International Human Rights, Oxford,2012
Christian Tomuschat, Human Rights: Between Idealism and Realism,

Oxford,2003.
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SEMESTER 11

Semester I1: Core course 1

24-851-0201  Legal Regulation of Scientific Research (4 -credits)

ICREP, CUSAT
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Course Objectives:

The course provides the base for understanding the niche areas of interface between law and
scientific research. It provides an overview of the contemporary developments in the area of
scientific research and the existing national and international norms for the same. It delves into
ethical, legal and social issues and challenges in different types of scientific research. The
course intends to cover the contemporary judicial and legal trends in this area.

Course Outcomes (COs):

After completion of the course, the student will be able:

To understand the contemporary developments in the areas of scientific
research and law

To analyze critically the gaps in the international and national norms

and thereby accentuates their analytical skills

Co1

CO2

CO3 To create skills in students to handle technology-based litigations

CO - PSO Mapping:

COIPSO PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
co1 3 1 1 i i
co?2 3 3 3 i i
co3 1 i i 1 5

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.

Course Contents:

Module I: Scientific Research and their Different Forms

Aspects of Scientific research - Funding for research programmed- Types- Military research -
Incentives for research - Monopoly for outcome of research - Research for Community
interest - Agricultural and Horticultural Research.
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Module I1: Legal Response to Marine and Space Research

Marine Scientific Research and Atmospheric - space research - Limitations under Customary
international law - UNCLOS III Provisions - Research in inland waters, territorial sea,
Economic Zone, Continental Shelf and High Sea, weapon testing in sea-NTBT and Law of
the sea-Research in outer space and atmosphere.

Module I111: Human Subject Research: Legal & Ethical Concerns

Research on Human subjects - Types of research — Embryo research and Human genetics
for research - research ethic committees and license requirements - Consent to research -
Confidentiality in health care research — Informed Consent- Bioethics- Problems of applied
research—prenatal diagnostics, HIV identification.

Module IV: Pharmaceutical Research and the Law

Research relating to Drugs and Pharmaceutical products — New Drug licensing - Clinical trials
guidelines by WHO — European Convention - Drug licensing procedures in India, U.K. and
US.A.

Module V: Biological Resources and Scientific Research

Research on Biological Resources- International and National Approaches- ABS -Protection
of research animals - Rules under PCA, Biotechnological research - Rules relating to
DNA research, guidelines by Bio Safety Commission - Cloning of Human beings. Human rights
and ethical issues

References:

1. John de la Mother (Ed.), Science, Technology and Governance, Chap.9., Cassell,
London1999

2. World Drug Report, UN International Drug Counterprogrammed.

3. Casino Marco Mazzone, Ethics and Law in Biological Research, Kluwer Law
International,2002

4. Ted Peters, Playing God? Genetic Determinism and Human Freedom,
Routledge,2014

5. Michael Freeman (Ed.), Science in Court, Routledge, 1998

Semester I1: Core course 2

24-851-0202 IPR, Biosafety and Bioethics (4 - credits)
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Course Objectives:

ICREP, CUSAT

This course intends to cover three important and overlapping areas such as intellectual property
rights (IPR), biosafety and bioethics. IPR promotes and encourages research and innovation.
However, these innovations need to essentially be conducted in compliance with the biosafety
rules and there should be an ethical compliance while research is undertaken. Hence this course
provides insights as to the innate and inter complementary nature of these three realms.

Course Outcomes (COs):

After completion of the course, the student will be able:

col To understand the nature of IP Rights and the procedure to secure the
same.

CO 2 To analyse niche areas where innovative urge to secure patent
interests by the scientist overrides ethical compliance.

CO3 To create policy level changes where such issues crop up ultimately leading
to ethical conduct of research

CO - PSO Mapping:

COIPSO PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
co1 3 1 1 ] ]
CO?2 2 3 3 ] ]
CO3 2 2 5 3 3

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.

Course Contents:

Module I: Biosafety: Introduction
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Biosafety issues in biotechnology - historical background. Biological Safety Cabinets, Primary
Containment for Biohazards. Biosafety Levels - Levels of Specific Microorganisms, Infectious
Agents and Infected Animals.

Module I1: Biosafety Guidelines

Guidelines and regulations (National and International including Cartegana Protocol) —
operation of biosafety guidelines and regulations of Government of India; Definition of GMOs
& LMOs. Roles of Institutional Biosafety Committee, RCGM, GEAC etc. for GMO
applications in food and agriculture. Environmental release of =GMOs - Risk - Analysis,
Assessment, management and communication.

Module I11: Intellectual Property Rights

Introduction to IPR, Types of IP - Patents, Trademarks, Copyright & Related Rights, Industrial
Design, Traditional Knowledge and Geographical Indications. Importance of IPR legal
protection of Biotechnological inventions- Agreements and Treaties - History of GATT &
TRIPS Agreement-IPR and WTO regime

Module IV: Patents and Patent Laws

Objectives of the patent system - Basic, principles and general requirements of patent law.
Biotechnological inventions and patent law — Legislative approach in India- Patentable subjects
and protection in Biotechnology. Patent Filing Procedures - National & PCT filing procedure,
Time frame and cost, Status of the patent applications, Precautions while patenting, disclosure/
nondisclosure, financial assistance for patenting, introduction to existing patenting schemes.

Module V: Bioethics

Introduction to ethics and bioethics, framework for ethical decision making. Ethical, legal and
socioeconomic aspects of gene therapy, germ line, somatic, embryonic and adult stem cell
research. Ethical implications of GM crops, GMO’s - human genome project, human cloning,
designer babies, biopiracy and biowarfare.- Eugenics and its possible approaches. Animal right
activities - Blue cross in India- society for prevention of cruelty against animals. Ethical limits
of Animal use- Green peace - Human Rights and Responsibilities.

References:
1. Beier F.K, Crespi R.S and Straus T. Biotechnology and Patent protection, Oxford and
IBH Publishing Co. New Delhi.
2. Jeffrey M. Gimble, Academia to Biotechnology, Elsevier Academic Press.
Rajmohan Joshi (Ed.). Biosafety and Bioethics. Isha Books, Delhi. (2006)
4. Sasson A, Biotechnologies and Development, UNESCO Publications.

w
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Suggested Readings

1. Senthil Kumar Sadasivam and Mohammed Jaabir M. S. IPR, Biosafety and
Biotechnology Management, Jasen Publications, India (2008)

2. Terrel on the law of Patents, Sweet & Maxwell, lllustrate (18"Edn. 2019)

3. Odagiri et.al, Intellectual Property Rights, Development and Catch Up, Oxford
University Press, (2010)

4. Christopher May & Susan K. Sell, Intellectual Property Rights: A Critical History,
Lynne Rienner publications, (2005)

5. Silke Von Lewinski (ed.), Indigenous Heritage and Intellectual property: Genetic
Resources

6. Traditional Knowledge and Folklore, Kluwer International, (2008)

Semester I1: Core course 3

24-851-0203 Methodologies in Bioscience Research (4 - credits)

Course Objectives:

The course intends to throw light on the methodologies adopted in the scientific studies,
investigations and research. It seeks to introduce one to the existing laboratory practices as well
as manufacturing practices. It also elucidates the nature of microorganisms used and stored in
labs and the different modes of repositories.

Course Outcomes (COs):

After completion of the course, the student will be able:

col To understand the basic concepts and best practices available in scientific
investigations and studies

CO 2 To analyse the validity and challenges existing in the standard
operational procedures in each type of scientific experimentations

CO3 To create and draft SOPs for each type of experimentations taking into
consideration the nature of the study.

CO - PSO Mapping:
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copso | PsO1 PSO 2 PSO 3 PSO 4 PSO 5
co1l 3 3 3 i i
CO 2 2 3 3 i i
CO3 . i i 1 3

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
Course Contents:

Module I: Research Concepts and Data Collection

Definition of Research, Qualities of Researcher, Components of Research Problem, Various
Steps in Scientific Research, Types of Research; Hypotheses Research Purposes - Research
Design - Survey Research - Case Study Research. Sources of Data: Primary Data, Secondary
Data; Procedure Questionnaire - Sampling Merits and Demerits - Experiments - Kinds -
Procedure; Control Observation - Merits - Demerits - Kinds - Procedure - Sampling Errors -
Type-I Error - Type-II Error.

Module I1: Research Reports

Structure and Components of Research Report, Types of Reports, Styles of reporting, Steps in
drafting reports, editing and evaluation of final draft, evaluating the final draft; Good Research
Report, observation and research report. Pictures and Graphs; Research proposal/ Grant-
definition, structure, budget allocation, specific aims, background and significance. Hierarchy
of funding agencies in India and their operations.

Module I11: Model Organisms in Biology

Definition of model organism and research resources — classification of model organisms. Non-
human mammalian models — mouse (Masscults); Guinea pigs (Caviaporcellus). Non-
mammalian models — Bacteria (Escherichia coli), Viruses (T4 and Lambda Bacteriophage),
Yeast (Saccharomyces cerevisae), Amoeba (Dictyosteliumdiscoideum), Round worm
(Caenorhabditiselegans), Fruit fly (Drosophila melanogaster), Zebra fish (Daniorerio), Mouse
Ear cress (Arabiddopsis thaliana), Maize (Zea mays) — rationale of model organism,
comparative physiology, life cycle, scope and research preferences. Repositories- ATCC,
NCCS, Pune. Culture collection and submission.

Module 1V: Biotechnology Management

Introduction - Designing a manuscript- grant experimental protocols & experimental methods.
Selection of a Biotechnology company. Setting up of a Laboratory: laboratory administration
— collaborations - inventories and inspections — personnel — Recruitment hiring — mentoring -
promoting and terminating.
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Module V: Good Manufacturing Practices

Ensuring Biosafety: Biosafety regulations - Good laboratory practices - Good manufacturing
practices in industry. Storage and disposal of hazardous wastes: radioactive materials -
pathogenic strains. GMO’s and their release in environment. Experimental protocol approvals
-Levels of containment - Environmental aspects of biotech applications.

References:
1. Beier F.K. and Crespi R.S. and Straus T. Biotechnology and Patent protection, Oxford
and IBH Publishing Co. New Delhi.
2. Jeffrey M. Gimble, Academia to Biotechnology, Elsevier Academic Press.
3. Sasson A. Biotechnologies and Development, UNESCO Publications.

Semester |1: Core course 4

24-851-0204 Molecular Cell Biology (4 - credits)

Course Objectives:

This course will develop an understanding of the key concepts of the molecular biology of the
cell, integrating principles of cell structure and function with the underlying molecular
mechanism(s). It will focus on aspects of cell cycle control, protein synthesis, intracellular
protein trafficking and protein degradation in eukaryotic cells. This course also examines the
dynamic properties of cells as they relate to cell-cell and cell-substrate interactions and
elaborates on the fundamentals of intracellular signal transduction during these interactions.

Course Outcomes (COs):

After completion of the course, the student will be able:

co1 To understand the structures and function of basic components of
prokaryotic and eukaryotic cells.

CO 2 To analyse how these cellular components are used to generate and
utilize energy in cells

CO3 To analyse how various cellular process affect cell division.

co4 To analyse cellular outcome of the activation or inhibition of various signaling
pathways.

Co5 To create new methods to diagnose and treat diseases, detect and identify the
underlying molecular basis.

CO - PSO Mapping:
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copso | PsSO1 PSO 2 PSO 3 PSO 4 PSO 5
co1 1 2 i i i
CO 2 1 2 - : :
CO3 - 1 2 i i
co 4 2 2 1 i i
CO5 2 - 2 1 :

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
Course Contents:

Module I- Basics of cell structure

Morphology and modifications: Tissues, Cell as the unit of life, development of cell theory,
from single cell to multi-cellular organism, Ultra structure of cell; prokaryotic and eukaryotic
cells; Differences between prokaryotic and eukaryotic cells

Module I1: Membrane structure and transporters

Plasma membrane- structure and composition, membrane-organization, transport system;
simple diffusion, facilitated transport, types of transport mechanisms; Symport, uniport and
antiport. Active transport- Primary active transport, secondary active transport, lon channels,
sodium potassium ATPase. V type, P type and F type transports

Module I11: Structure and functions of Cellular constituents

Structure and functions of Cellular constituents: -Cell wall, cell membrane, Cytoskeleton;
subcellular organelles (structure and function): - Mitochondria, Chloroplasts-; Peroxisomes.
Lyzosomes, centrioles, ribosomes, endoplasmic reticulum, golgi complex, vacuoles, plastids,
microbodies; cytoskeleton, cilia, flagella, centrioles, nucleus, nuclear membrane, chromatin,
nucleolus, cell inclusions.

Module IV: Cell- cell interaction and cell division

Concepts of multi-cellularity, Cell- cell interaction and cell matrix interaction, extracellular
matrix, proteoglycan and collagen, Cell — cell adhesion, Selectins, cadherins, desmosomes, gap
junction and tight junction. Types of vesicle transport, Cell division; mitosis, meiosis and their
significance and cell cycle in multicellular animals.

Module V: Signal Transduction Pathways

Principles of signal transduction and role of secondary messengers (basic level); Endocrine
glands and hormones; role of hormones as messengers and regulators, steroid hormones,
peptide hormones and amino acid derivatives; adrenocortical hormones, Thyroid hormone,
Parathyroid hormone, Insulin and glucagons, Sex hormones, Hormone receptors and
intracellular messengers, and growth factors, Hormone receptors and signal transduction.
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References:
1. Molecular Cell Biology-Lodish, Baltimore et al., 8" edition, 2016, Freeman and Co.
2. The Cell- Geoffrey M. Cooper, 7" edition, 2015, Sinauer Associates INC.
3. Cell and Molecular Biology- E. D. P. De Robertis and E. M. F. De Robertis, Jr., 8"
sub. edition, 1987, Lea & Febiger.
4. Molecular Cell Biology, Lodish Harvey, 8th edition. 2016, WH Freeman

Suggested Readings
1. Cell Structure and Function, Ariel G. Loewy. et al., 1991, Brooks/Cole
2. Cell Biology- Organelle Structure and Function-David Sadava, 2009, CBS Publishers
and Distributors.

3. Molecular Biology of the Cell-Bruce Alberts et al.,6™ edition, 2014, Garland Pub.

4. Cell Biology- T. Devasena ,2015, Oxford University Press

5. Molecular Biology-N. Arumukhan,2014, Saras publication, Tamil Nadu

6. Cell Biology-Gerald Karp,7"edition, ¢.2014, John Wiley &Sons

7. World of the Cell-Wayne M. Becker, Lewis J. Kleinsmith, Jeff Hardin, Gregory Paul
Bertoni, 7th Edition, 2008, Benjamin Cummings

8. Essential Cell Biology -Bruce Alberts et.al., 4th Edition, 2009, Garland Science

9. Immunology-Richard Goldsby and Thomas J Kindt, Kuby, 6th Edition, 2006, W. H.
Freeman & Company

Semester |1: Core course 5

24-851-0205 Science Technology and Human Rights (4 - credits)

Course Objectives:
The course identifies the unique challenges raised by science and technology in human rights

protection. To demonstrate the fact that the science and technology will also become
counterproductive in the case of human rights conservation. To realize the severe and ever-
emerging ethical concerns raised by medical science over the human rights of the population.
To identify and resolve the ethical concerns projected by the science technology and human
rights. To identify the social concerns raised by scientific advancement and to balance the

conflicting interest between various stakeholders.

Course Outcomes (COs):
After completion of the course, the student will be able:
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Co1 To understand how scientific and technological advancements impact human
rights issues globally and locally

CO2 To analyse existing policies and regulations concerning the use of science and
technology in relation to human rights

COs3 To create abilities to handle interdisciplinary issues and to have specialized
knowledge about various social issues.

CO4 To create capacity to work with various complex scientific establishments having
ethical and legal concerns over their research.

CO5 To create a lawyer to take lead role in dealing with medico-legal cases.

CO6 To create skills in student to work with multi-disciplinary establishments.

Co7 To create aptitude in students to hold post in specialized fora like ethical
committees.

CO - PSO Mapping:

CO/PSO PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
CO1 3 2 2 1 1
CO2 1 3 3 - -
CO3 1 2 2 - -
CO4 1 2 2 3 3
CO5 2 2 2 - -
CO6 1 2 2 - -
CO7 1 2 2 3 3

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
Course Contents:

Module I: Foundational approaches on human dignity

Philosophical approaches on life and dignity- Religious — secular- scientific views- religion
and science- science as value neutral- development of science and its impact on values-
conflict.

Module I1: Right to science and its various facets
Freedom of scientific inquiry- human right perspective- constitutional- legislative- judicial
approach- comparative perspective.

Module I11: Impact of science

Negative impact of various modes of scientific research- Decisions of Life — Euthanasia,
Abortion, Artificial Reproduction Etc.- Human experimentation, cloning, genetic mapping,
stem cell research, germ line therapy, genetic editing, cloud computing, Al/deep machine
learning, pharmaceutical research, animal research, etc.- Need for control- Development of
regulatory frameworks.
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Module 1V: Regulatory Approach on Scientific research
International regulatory framework- regional- National

Module V: Role of Law in Balancing Conflict Between Law and Scientific Research
Human life versus biomedical research- different forms of human participant research-
questions of dignity- privacy- non-discrimination- ethical principles- regulatory standards.

References:
1. Richard Pierre Claude, Science in The Service of Human Rights, University of
Pennsylvania Press (2002)
2. Bertrand Russell, The Impact of Science on Society, Unwin Hyman (1952)
3. David L. Gosling, Science and the Indian Tradition: When Einstein Met Tagore,
Routledge (2007)
4. Joseph Agassi, Science and Its History: A Reassessment of the Historiography of

Science, Springer (2008)

Suggested Readings

1.

10.

11.

12.
13.

14.

Makarand R. Paranjape (Edr.) Science, Spirituality and The Modernization of India,
Anthem Press New Delhi (2008)

Henri Atlan, Enlightenment to Enlightenment: Inter-critique of Science and Myth,
State university of New York (1986)

Andrew Ede, Lesley B. Cormack, A History of Science in Society: From
Philosophy to Utility, university of Toronto press incorporated (2012)

William Dampie, A History of Science and Its Relations with Philosophy and
Religion, Cambridge (1971)

Charles Singer, A Short History of Science to The Nineteenth Century, General
Publishing Company Ltd. Toronto (1997)

Robin Levin Penslar, Research Ethics: Cases and Materials, Indiana university
press (1995)

Oliver, Paul, The Student’s Guide to Research Ethics, Open University Press (2010)
Deni Elliot & Judy E. Stern (Edrs), Research Ethics: A Reader, University Press
New England (1997)

Ezekiel J. Emanuel Et Al, The Oxford Textbook Of Clinical Research Ethics,
Oxford (2008)

Mark Israel & lain Hay Research Ethics For Social Scientists, Timothy F. Murphy,
Case Studies In Biomedical Research Ethics, Massachusetts Institute Of
Technology (2004)

Paul Murray Mcneill, The Ethics And Politics Of Human Experimentation,
Cambridge (1993)

Hazel Biggs, Euthanasia, Death with Dignity and The Law, Oxford (2001)

John Keown, Euthanasia, Ethics and Public Policy: An Argument Against
Legalisation, Cambridge (2002)

Gail Tulloch, Euthanasia, Choice and Death, Edinburgh university press Itd. (2005)
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15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

Craig Paterson Assisted Suicide and Euthanasia: A Natural Law Ethics Approach,
Henry Friedlander, The Origins of Nazi Genocide: From Euthanasia to the Final
Solut ion, henry Friedlander (1995)

John Keown, Abortion, Doctors and the Law: Some Aspects of the Legal
Regulation of abortion in England from 1803to 1982, Cambridge (1988)

Jay L. Garfield & Patricia Hennessey (Edr.), Abortion, Moral and Legal
Perspectives, Rickie Solinger, Abortion Wars: A Half Century of Struggle, 1950-
2000, university of California press (1998)

Celeste M. Condit, Decoding Abortion Rhetoric: Communicating Social Change,
University of Illinois (1990)

Barbara MacKinnon, Human Cloning: Science, Ethics, and Public Policy,
University of Illinois (2000)

Ronald Cole-Turner (Edr.), Human Cloning: Religious Responses, Ronald Cole
Turner (1997)

Leon Kass, & James Q. Wilson, The Ethics of Human Cloning, AEI Press (1998)
Maria Aline Seabra Ferreira, | Am the Other: Literary Negotiations Of Human
Cloning, Ferreira Maria Aline Seabra (2005)

Seamus Burns, The Law of Assisted Reproduction, Bloomsbury Professional,
(2012)

Report on Human Artificial Reproduction and Related Matters - Ontario Law
Reform Commission, Ontario Law Reform Commission,1985

Donald Evans, Neil Pickering (Edr.) Creating the Child: The Ethics, Law, and
Practice of Assisted Procreation, Kluwer (1996)
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SEMESTER Il

Semester 111: Core course 1

24-851-0301 Clinical Research And Clinical Trials (4 - credits)

Course Objectives:

This course intends to provide insights on the advances in clinical research and the law relating
to clinical trials. It provides insights to the existing legal requirements to be complied with
while undertaking clinical research

Course Outcomes (COs):

After completion of the course, the student will be able:

COo1 To understand the relevance and different forms of clinicalresearch

CO2 To understand the law regulating clinical trials in such research

To analyse the ethical and legal challenges in clinical research and

cos3 trials

Co4 To create measures to advise and assist institutions engaged insuch research.

CO - PSO Mapping:

copso | PSO1 PSO 2 PSO 3 PSO 4 PSO 5
co1 2 3 3 1 1
CO?2 3 3 2 1 1
CO3 2 3 3 1 1
COo4 2 2 2 2 3

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
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Course Contents:

Module I: Introduction to clinical research

Introduction to Clinical Research - Terminologies and definition in Clinical Research -
Origin and History of Clinical Research - Difference between Clinical Research and Clinical
Practice - Types of Clinical Research - Phases of clinical research - Clinical Trials in India —
The National Perspective - Post marketing surveillance - Pharmaceutical Industry — Global and
Indian Perspective -. Clinical Trial market.

Module I1: Pharmacology and drug development

Introduction to Pharmacology - Concept of Essential Drugs -Routes of Drug Administration -
Introduction to Drug Discovery and Development - Hurdles in Drug Development -Sources of
Drugs -Basics of Drug Discovery & Development - Approaches to Drug Discovery -
Evolutionary Classification of the strategies for Drug Discovery - Emerging technologies in
Drug Discovery -Preclinical Testing -. Investigational New DrugApplication - Clinical trials
-New Drug Application and Approval - Pharmacokinetics -. Pharmacodynamics

Module I11: Ethics and Guidelines in Clinical Research

Historical guidelines in Clinical Research Nuremberg code Declaration of Helsinki Belmont
report - International Conference on Harmonization (ICH) Brief history of ICH Structure of
ICH - Harmonization Process - Guidelines for Good Clinical Practice GlossaryThe Principles
of ICH GCP Institutional Review Board / Independent Ethics Committee Investigator Sponsor
Clinical Trial Protocol and Protocol Amendment(S) Investigator’s Brochure Essential
Documents for the conduct of a Clinical Trial.

Module 1V: Regulations in Clinical Research

Introduction of Clinical Trial Regulation -. European Medicine Agency -. Food and Drug
Administration (US FDA) - Drug and cosmetic act -. Schedule Y — Drugs and Clinical Trials
Rules 2019-ICMR Guidelines — International Outsourcing of Research- WTO and Research.

Module V: Clinical Trial Management

Protocol in Clinical Research -. Informed Consent - Case Report Form - Investigator’s
Brochure (IB) - Selection of an Investigator and Site - Clinical Trial Stakeholders - Contract
Research Organization (CRO) -Site management organizations (SMO) -Ethical and Regulatory
Submissions -. Recruitment Techniques -. Retention of Clinical TrialSubjects - Monitoring
Visits -Investigator Meeting - Documentation in Clinical Trials - Regulatory Binder - Record
Retention - Pharmacovigilance - Inspection -Fraud and Misconduct - Roles and
Responsibilities of Clinical Research Professionals — Compensations in Clinical Trials-
regulatory approach.

References:
1. An Introduction to Clinical Trials Paperback, by Prof Jonathan A. Cook (2023)
Oxford University Press
2. Drug Discovery & Clinical Research by Sushma Gupta, SK; Srivastava, Jaypee
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Brothers Medical Publishers (2019)
3. Essentials of Clinical Research, Stephen P Glasser, Springer (2008)
4. Dr Stephen B Hulley et al, Designing Clinical Research, Wolter Kluwer (4"edition)
5. Understanding Clinical Research, Renato D. Lopes, Editor, Robert A.
Harrington, Editor, McGraw-Hill Education (First Edition)

Suggested Readings:

1. Essentials of Clinical Research: A Comprehensive Guide to Drug Developmentand
Clinical Trials, by Prof. S. Shobharani & Prof. A. Muralidhar Rao (2024)

2. Clinical Research And Pharmacovigilance, by Dr. Shivkumar Shete, Dr. Arun
Shanmugam, Dr. Bhumika Chandrakar (2024)

3. Patricia M Tereskerz, Clinical Research and the Law, Wiley Blackwell, UK
(2012)

4. Challenges and Prospects of Clinical Trials in India: A Regulatory Perspective
(Academic Foundation) 2018

5. Lawrence M Friedman, Curt D Furberg et al, Fundamentals of Clinical Trial,
Springer, London (2010)

6. RA Fisher, The Design of Experiments, Oliver & Boyd, Edinburgh (1935)

7. Robert J Levine, Ethics and Regulation of Clinical Research, Yale University
Press (1988)

8. Sama (ed)., Compensation in Clinical Trials: A Comparative Analysis of seven
Countries (2016).

9. Vijay Malik, Law Relating to Drugs and Cosmetics (2012)

Semester I11: Core course 2

24-851-0302 Health Care Law and Bioethics (4 credits)

Course Objectives:

The course provides the development and recognition of the right to health and seeks to
critically evaluate the change in relationship between the doctor and the patient. It also throws
light on the existing challenges in public health delivery system. The course intends to cover
the contemporary developments in the legal and judicial position in this regard

Course Outcomes (COs):

After completion of the course, the student will be able:

CO1 To understand the challenges in public health delivery system.

CO 2 To analy_se the cha_nges in the health care system and suggest possible
changes in the policy level to be undertaken

CO3 To create proficiency in advising clients in medico legal litigation

CO4 To create critical decision-making strategies in clinical management
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CO - PSO Mapping:

COIPSO PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
co1 2 1 1 1 1
CO2 2 3 3 2 3
CO3 2 3 3 1 1
co4 2 2 2 1 3

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
Course Contents:

Module I: Right to Health

Doctor-patient Relationship- Medical Paternalism- Patient Autonomy-Health rights-
Constitutional Position- International Legal Framework- Health issues related to
marginalization, gender minorities, women and children - ethical issues of vaccination,
substance abuse-Persons with disability-ethical and legal -Challenges in public health law-
tackling communicable and non-communicable diseases-strategies- HIV AIDS concerns and
issues- Epidemics and Pandemics-legal and judicial response

Module I1: Medical Confidentiality and Data Protection

Health information — access to health records- computerized health information- Informed
Consent-Risks and medical issues of Electronic Medical Records, Medical Auditing,
emerging ethical issues related to IT applications, telemedicine, networking and information
sharing.

Module I11: Medical Biotechnology and Research

Emergence of medical biotechnology — Human genetic material and research-legal and ethical
implications of stem cell research and therapy, cloning and genomic medical interventions,
impact of genetic engineering in healthcare, patents and medical and surgical procedures-
Genetic Privacy-discrimination-insurance-National and International legal and judicial trends
—Regulation of clinical research and clinical trials, vulnerable communities and clinical trials,
National and International Legal Framework on Clinical Trials-ethical issues in special
situations-ethical issues related to people in custody-ethics of cancer and progressing diseases
management; role of alternative systems- ethical challenges of terminal illness care and
nutrition.

Module 1V: Institutional Mechanisms and the Regulatory Regime

Code of medical ethics by Medical Council of India, Codes of other medical councils. WHO
and World Medical Assemble positions and guidelines, Ethical guidelines for Research.
Helsinkideclaration. Good Clinical Practice Guidelines, Ethics Committees, Monitoring and
redress mechanisms- Compensation.
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Module V: Hospital Administration:

Hospital Administration-Legal aspects of Hospital Administration-ldeal system of Clinical
services- diagnostic and therapeutic services-documentation of medical records- hospital
waste movement- disaster management- occupational safety in hospitals-Commaoditization
of Healthcare — Medical Tourism —Contracting in health care- Role of health insurance.

References:

1. S.K.Varma (Ed.),Legal Framework for Health Care in India, Lexis Nexis(2000)
2. George P. Smith, Human Rights and Biomedicine, Springer (2000).

3. William Roach, Medical Records and the Law, AHIMA (1985)

4. Richardson, Doctor Lawyer and the Courts, Anderson Co. (1965).

Suggested Readings

1. Shaun D. Pattison, Law and Medical Ethics, Sweet & Maxwell (5thedn,2017).

2. Jonathan Herring, Medical Law and Ethics, Oxford University Press (2018)

Tapas Kumar Koley, Medical Negligence and the Law in India: Duties,
Responsibilities,Rights, Oxford University Press (2010).

Gillian Douglas, Law, Fertility and Reproduction, Thomas Professional (1992).
Vijay Malik (Ed.), Law Relating to Drugs and Cosmetics, Eastern Book Co. (2018).
Lily Srivastava, Law and Medicine, Universal Publishing Co. (2010).

SV Joga Rao, Current Issues in Criminal Justice and Medical Law (1999)

w
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Semester I11: Core course 3

24-851-0303 IPR and Biotechnology (4 - credits)

Course Objectives:

Stem cell research and regenerative medicine is one of the fastest Biotechnology has become
one of the most promising but controversial technologies of the 21st century. It exerts great
influence in the life of a common man from his/her food to his/her medicine. But the technology
has also faced great challenges, some of which are ethical while others are legal. Since TRIPS,
the technology has become a great talking point in the developing and under developed world
due to its patent scope. This paper aims to shed light on the emerging issues that biotechnology
has created in the patent framework.

Course Outcomes (COs):

After completion of the course, the student will be able:

CO1 To understand the basic technologies involved inbiotechnological processes

To understand patentability standards of biotechnology inventions based
CO2 )

on the nature of the technology involved.

To analyse the importance and limitations of patent regime in supporting
CO3 ) . X

biotechnology-based industries.

To analyse the patentability of biotechnology inventions in India,United States
CO4 . ; )

of America and United Kingdom

To create policies to effectively protect biotech-based inventionswith minimal
CO5 . .

impact of technological growth
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CO - PSO Mapping:

colpso | PsO1 PSO 2 PSO 3 PSO 4 PSO 5
CO1 2 2 3 1 1
CO 2 3 2 2 1 1
CO3 3 3 2 1 1
CO 4 3 3 2 1 1
CO5 2 2 1 3 3

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
Course Contents:

Module I: Introduction to Biotechnology

Concept of biotechnology - traditional and modern biotechnology through ages — brief
introduction to Nucleic acids as genetic material, replication, transcription and translation-basic
techniques in biotechnology fermentations, immobilization of cells and enzymes, PCR, RFLP,
DNA sequencing, blotting techniques, recombinant DNA technology, principles of gene
cloning, restriction modification systems, use of restriction enzymes in biotechnology, cloning
vectors, protoplast fusion, cell fusion, cell and tissue culture, DNA finger printing & its
applications - scope and importance of biotechnology in the new millennium — possible legal
protection.

Module I1: Agricultural and Food Biotechnology

Transgenic plants - synthetic seeds — terminator gene technology - virus free seedlings for
economically important crop - applications of plant tissue and cell culture - transgenic animals
- animal vaccines - development and production - artificial animal breeding - livestock
production - recombinant DNA technology GLPS & GMPS - genetically modified foods -
concepts and impact — milk based products - probiotics - lactic acid bacteria - genetically
modified foods — fermented foods - application of biosensors in food - single cell proteins-
Development of monoclonal antibody and their applications - Introduction to gene therapy —
patenting these technologies.

Module I11: Industrial Biotechnology

Biopharmaceuticals - vitamins - organic acids - amino acids -enzymes — specialty chemicals -
polysaccharides - recombinant products - insulin, human growth hormone, interferon,
erythropoietin, recombinant vaccines — bio pesticides, bio fertilizers -'biogas production -
microbial production of alcohol, bio fuels, bio diesel - gene banks-foods from microorganism
(vinegar and cheese). production of citric acid, amylases, proteases, vitaminB12, beer, wine,
methane, hydrogen — need for patent
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Module 1V: Environmental Biotechnology

Solid waste management using biocatalysts — municipal sewage treatment - industrialwaste
treatment -Biodegradation of plastic, pesticides and hydrocarbons bioremediation - water
purification - pollution control - microbial fouling and corrosion - use of genetically modified
organisms (GMO) and release of GMO into environment - biodiversity conservation - impact
of biological weapons — protection under different forms of IP.

Module V: Bioethics, bio-safety and IPR

Ethical and moral issues in biotechnological research - (cloning, genetic testing and screening,
stem cell research, human clinical trials and drug testing) Human rights issues; Bio piracy; bio
weapons and bioterrorism — bio safety practices; general guidelines for rDNA research, NIH
guidelines - guidelines for recombinant DNA research in India - norms for the release of
GMOs, protection of biodiversity, convention on biodiversity and Indian Biodiversity Act -
patenting issues with special reference to biotech products and activities.

References:
1. Kshitij Kumar Singh, Biotechnology and Intellectual Property Rights, Springer,
2015

2. Padma Nambisan, An Introduction to Ethical, Safety and Intellectual Property
Rights Issues in Biotechnology, Science Direct, 2017

3. David Castle, The Role of Intellectual Property Rights in Biotechnology Innovation,
EE, 2011

4. The Hon Mr Justice Colin Birss, et.al., Terrel on Patent, Sweet & Maxwell, 2021

Suggested Readings

1. Christoph Belman and Graham Dutfield, Trading in Knowledge: development
Perspectives on TRIPS, Trade and Sustainability, Earthscan Publications Ltd. (2003)

2. Genetic Inventions, Intellectual Property Rights And Licensing Practices, OECD,
2002

3. Timothy M. Swanson (ed), Intellectual Property Rights and Biodiversity
Conservation: An Interdisciplinary Analysis of the Values of Medicinal Plants,
Cambridge University Press, 1998

4. Chetan Keswani, Alok Jha, H. B. Singh (Eds.), Intellectual Property Issues in
Biotechnology, CABI Publishing, 2016

5. V. Santaniello, Agriculture and Intellectual Property Rights: Economic, Institutional,
and Implementation Issues in Biotechnology, Cambridge University Press, 2000

6. Matthew Rimmer, Intellectual Property and Biotechnology: Biological Inventions, EE,
2008
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SEMESTER IV

Semester 1V: Core course 1

24-851-0401 Biodiversity, Biosafety and Bioethics (4 credits)

Course Objectives:

The course intends to give an understanding of the basis of genetic diversity and its
maintenance, biosafety procedures. It provides valuable insights to the scientific investigators
about the different social, environmental, legal and ethical considerations which should be
taken into account while undertaking scientific investigations

Course Outcomes (COs):

After completion of the course, the student will be able:

co1 To understand the basic conceptions of genetic and molecular
taxonomy

Co 2 To understand the sources of gene escapes and suggest possible
changes in the existing scientific practices adopted hitherto

CO3 To analyse the existing biosafety issues and suggest changes to the policy and
legal regime existing in this arena

co4 To cr_eate_ ethical, legal and biosafety standards for conducting scientific
Investigations

CO - PSO Mapping:

copso | PSO1 PSO 2 PSO 3 PSO 4 PSO 5
co1 1 3 1 - 1
CO?2 2 1 1 ; ]
CO3 2 1 3 1 3
Co 4 2 2 2 1 3

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
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Course Contents:

Module I: Biodiversity: Basic Understandings

Historical and geographical causes of diversity, genetic diversity, molecular taxonomy,
species and population biodiversity. Quantifying biodiversity, maintenance of ecological
biodiversity, biodiversity and centres of origin of animals, biodiversity hotspots in India.

Module I1: Conservation of Biodiversity

Collection and conservation of biodiversity, conservation of animal genetic resources,
assessing, analyzing and documenting biodiversity. Morphological and molecular
characterization of biodiversity, vulnerable and extinction of biodiversity, introduction to
biodiversity database, global biodiversity information system, bioethics, National and
International legal frame work — ABS system.

Module I11: Legal Framework Relating to Biosafety

Biosafety and Risk assessment issues; Health aspects; toxicology, allergenicity; Ecological
aspects; Regulations; National biosafety policy and law. The Cartagena Protocol on biosafety.
The WTO and other international agreements; Cross border movement of germplasm; Risk
management issues; Monitoring strategies and methods for detecting transgenics; Risks,
benefits and impacts of transgenics to human health, society and the environment

Module 1V: Biohazards and Biosafety
Bio-safety and bio-hazards; general principles for the laboratory and environmental bio-
safety; Environment Impact Assessment; Gene flow in natural and artificial ecologies;

Module V: Gene Escapes
Sources of gene escape; Ecological risks of genetically modified plants. Implications of
intellectual property rights on the commercialization of biotechnology products

References:
1. AryaR. Biodiversity. Deep & Deep. (2005)

2. Gaston KJ. Biodiversity: an Introduction. Blackwell. (2004)

3. Kannaiyan S & Gopalam A. 2007. Biodiversity in India: Issues and Concerns. APC.

4. Usha Tandon et al, Biodiversity: Law, Policy and Governance, Taylor & Francis (2017)
Suqgested Readings:

1. Charles R Mc Manis et al (Eds) Routledge Handbook of Biodiversity, (2017)

2. Dawn P Wooley et al, Biological Safety: Principles and Practices, ASM
Publishers, Washington (5th Edition)
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Semester 1V: Elective course 1

24-851-0402 Animal Biotechnology and Medical Biotechnology (3 credits)

Course Objectives:
This is an elective course on Animal and Medical biotechnology. The former part of this
course will introduce the basic concept /principles involved in animal cell and tissue culture,
the requirements of media, growth characteristics in culture and cell-cell communication. The
latter half of the course elaborates the human genome project, molecular basis of human
diseases and the molecular diagnosis of genetic diseases. The course also gives an insight to
diagnostic techniques and pharmacogenomics as well as personalized medicine.

Course Outcomes (COs):

After completion of the course, the student will be able:
To understand the basic principles and terminologies involved in animal cell

col and tissue culture.
CO2 To explain the technigues involved in Genetic Engineering of animals
CO3 To understand genetic screening for single gene diseases.

Co4 To understand the use of DNA probes for diagnosis in epidemiology and
forensic science.

CO5 To analyse the impact of human genome project on medical practice.

CO®6 To create cell culture experiments and solve issues related to in vitro
contaminations.

CO7 To create small animal experiments used commonly in research.

To create small animal experiments used commonly in research.

CO - PSO Mapping:

CO/PSO | PSO 1 PSO 2 PSO 3 PSO 4 PSO 5
CO1 1 2 - - -
CO?2 3 1 2 - -
CO3 3 - 1 - 1
CO4 2 3 1 - -
CO5 1 2 - - 3
CO6 3 - 2 - 1
CO7 3 2 3 - 1

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-”” = No correlation.
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Course Contents:

Module I: Animal cell culture- Principles involved and Characteristics of cells in Culture:
History related to development in animal cell culture Laboratory design and practices,
Sterilization techniques, ldentification and Characterization of contaminations and use of
antibiotics for its control (bacterial, viral and mycoplasma). Cell Culture media- synthetic media
and serum, conditioning of media, Cell counting and viability assay-MTT, LDH andAlamar
assay. Cryopreservation of animal cells, Explant isolation and culture, Growth phases of cell in
culture, contact inhibition, anchorage dependency, and cell senescence.

Module I1: Animal tissue culture-Technique and Applications

Primary and secondary cell culture, Cell Differentiation, Techniques in cloning of cells. 3Dcell
culture, Organ culture, Artificial skin, blood and tissues, Hybridoma technology,Production of
bioactive compounds and growth hormones, Propagation of viruses, Tissue culture vaccines,
Assisted Reproductive Technology (ART) and In vitro fertilization.

Module 111: Use of animals as experimental model and Genetic Engineering of animals
Techniques and vectors used for genetic engineering; Small Animals used in research- Rat,
mice, rabbit, zebra fish. Knockout animals and disease models, Application of Transgenic
animals for biopharming, xeno-transplantation, gene therapy, developing hypoallergenicpets
and glo fish, Super pig and transgenic salmon as food and RIDL mosquitoes for vectorcontrol.

Module 1V: Introduction to molecular medicine and medical biotechnology

Current scenario and future prospects, Impact of discovery of DNA on medical practice;
Human Genome Project; Gene hunting, Molecular basis of human diseases (hereditary,
infectious, chronic and auto immune diseases, epigenetics, one example each), Biomarkers

Module V: Molecular technology and diagnostics

Molecular diagnosis of genetic diseases - genetic screening for single gene diseases, pre-natal
and post-natal screening methods, Molecular Genetic markers, PCR based diagnostics, Array-
based diagnostics and Nucleotide polymorphisms; Mitochondrial DNA and Y Chromosome
analysis, DNA probes for diagnosis in epidemiology and forensic science; Pharmacogenomics
and personalized medicine.

References:
1. Ho, C. S. (Ed.). (2013). Animal cell bioreactors (Vol. 17). Butterworth-Heinemann.

2. Freshney, R.1. (2016). Culture of Animal Cells: A Manual of Basic Technique and
Specialized Applications (7" ed.). Wiley Blackwell.

3. Editorial Staff of Annals of the New York Academy of Sciences. (2012). Animal
Models (Annals of the New York Academy of Sciences. (1% ed.). Wiley-Blackwell
4. Pongracz J. & Keen M. (2009). Medical Biotechnology,1% edition, Elsevier
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Suggested Readings:
1. Rehm H.JJ and Reed G. (2010).Biotechnology: Biological Fundamentals,2nd

edition, Wiley.
2. Jogdand S.N.(2008). Medical Biotechnology, Himalaya Publishing House,Mumbai.
3. Nallari P. & Rao V.V. (2010). Medical Biotechnology. 2nd edition, Oxford University
Press, India

Semester |1V: Elective course 2

24-851-0403 Recombinant DNA Technology (3 credits)

Course Objectives:

This is a course dealing with the tools and techniques involved in manipulating DNA. The
various modules elaborate the different enzymes, the types of vectors used, the expression
systems, the heterologous host systems used as well as the various cloning strategies and the
processes involved therein. In addition techniques such as PCR, blotting, site directed
mutagenesis, gene transfer and various screening strategies are also in This is an course dealing
with the tools and techniques involved in manipulating DNA. The various modules elaborate
the different enzymes, the types of vectors used, the expression systems, the heterologous host
systems used as well as the various cloning strategies and the processes involved therein. In
addition, techniques such as PCR, blotting, site directed mutagenesis, gene transfer and various
screening strategies are also included.

Course Outcomes (COs):

After completion of the course, the student will be able:

To understand the role of different enzymes, vectors, as well as cloning

Co1 strategies and differentiate the types of vectors used for cloning

To understand the principle of PCR and differentiate the different types of
PCR techniques for gene amplification and clone the amplicon and describe
CO 2 | the different methods of gene transfer in plant, animal, and bacterial cells and
describe heterologous gene expression and compare various genome editing
tools and their implications.

To analyse the experimental protocol to Produce a genomic DNA library and
CO 3 | screening for recombinants and understand site directed mutagenesis technique
and its application

To create modern techniques for manipulation and analysis of genomic
CO 4 | sequence to obtain enhanced and desired characteristics in living organisms or
as their products.
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CO - PSO Mapping:

CO/PSO |PSO1 PSO 2 PSO 3 PSO 4 PSO 5
co1 3 3 - . .
CO?2 3 3 2 - .
CO3 2 2 - - 1
co4 2 3 2 . .

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
Course Contents:

Module I: Enzymes in rDNA technology

Restriction—modification systems, Deoxyribo nucleases: exonucleases and endonucleases,
Restriction enzymes-type-I, Il, and I1l. S1 Nucleases, DNA Ligases, Alkaline phosphatase,
DNA polymerase.

Module I1: Cloning strategies

Shot gun cloning, amplicon cloning, cDNA cloning and its advantages and disadvantages.
Construction of genomic DNA and cDNA libraries: Cloning Vectors -plasmids, lambda phage,
SV40, Phagemids; Construction of artificial chromosome vectors-BAC & YAC; Expression
systems and their applications.

Module I11: Recombinant DNA-tailing, cohesive ends

Use of linkers, blunt end methods; In vitro packaging, Host vector systems; Probe construction;
recombinant selection and screening; Southern hybridization, Colonyhybridization, Plaque
hybridization.

Module 1V: Applications

PCR: RT-PCR, Inverse PCR, Nested PCR, LAMP; Molecular Markers - RAPD, RFLP, DNA
finger printing, microsatellites and mini satellites, SNPs, ESTs, Barcoding; Sitedirected
mutagenesis; Gene transfer in animals and plants: direct gene transfer andmolecular chimeras
Microinjection, electroporation, biolistics, direct gene transfer using PEG, calcium chloride,
calcium phosphate; Vector mediated gene transfer-Agrobacterium mediated transfer.

Module V: Heterologous protein expression in prokaryote and Eukaryotes
Expression in E. coli, yeasts and mammalian cells; Advantages and disadvantages of the
various expression systems; cloning of genes into vectors; production and subsequent
characterization of the recombinant protein. Genome editing strategies: CRISPR-cas,
TALENS, ZFNs, engineered nucleases, mega nucleases; MAGE; Applications

References
1. Winnaker, E.L. (2003). From Genes to Clones. India. VCH Panima Educational
Book Agency.
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2. Karcher, S.J. (1995). Molecular Biology-A Project Approach (1%ed.). Academic
Press.

3. Primrose, S.B. (2006). Principles of Gene manipulation and Genomics (7™ed.).
Blackwell Scientific Publications.

4. Lodish, H., Berk, A, et al. (2016). Molecular Cell Biology (8"ed.). W.H. Freeman.

Suggested Readings

1. Watson, J.D. (2007). Molecular Biology of the Gene (6'"ed.). Pearson.
2. Lewin, B., Goldstein, E.S., et al. (2014). Genes—XI. Jones and Bartlett Publishers.

Semester 1V: Elective course 3

24-851-0404 Animal Welfare, Ethics and Jurisprudence (3 credits)

Course Objectives:

This Course intends to provide knowledge on the development of animal rights and the ethical
obligations to protect the same. It provides insights to the scientists as their legal and ethical
obligations while undertaking scientific studies using animals in the labs.

Course Outcomes (COs):

After completion of the course, the student will be able:

To understand the development of animal welfare jurisprudenceand the need
to respect the same

To understand the cultural, economic and legal context of animal use and
exploitation.

CO1

CO2

CO 3 | To analyse the role of different institutions in the protection of animal rights.

To create proficiency in providing advice in litigations of animal-human

CO4

conflicts

CO - PSO Mapping:

copso | PsO1 PSO 2 PSO 3 PSO 4 PSO5
co1 2 2 1 1 1
CO 2 3 3 3 1 1
CO3 2 2 3 1 1
co4 2 2 2 1 1

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
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Course Contents:

Module I: Jurisprudential Approach

Distinction between Man and Animal- Religious Approach- Jurisprudential approach-
Definition of animal welfare and ethics- Human and animal welfare in relationto ecosystem
and environmental factors

Module I1: Animal Rights

Animal Rights- development-recognition- limitations- Constitutional &legislative approach-
International approach- Role of veterinarians in animal welfare. Animal welfare organizations,
Animal Welfare Board of India - their role, functions and current status. - Rules, regulations,
laws on animal welfare- Prevention of Cruelty to Animals

Module I11: Experiments using animals

Experiments using animals- ethical and legal controls- National & International-Role and
function of Committee for the purpose of Controlling and Supervising Experiments in
Animals (CPCSEA). — Transgenics- IAEC-Rules &Regulations of regulatory bodies of
research UGC, MCI, PCI etc.- Judicial approach

Module 1V: Animal Welfare

Protection of wild life in nature and captivity. Protection and welfare of performing animals.
Welfare of animals during transportation. Animal welfare in commercial livestockfarming
practices. Protection and welfare of working animate. Pet and companion animal welfare.
Animal welfare during natural calamities and disaster management Legal duties of
veterinarians-Forensic and State Medicine laws. Common offences against animals and laws
related to these offences.

Module V: Offences against Animals and legal obligations

Examination of living and dead animals in criminal cases- cruelty to the animals and bestiality-
legal aspects of: examination of animals for soundness, examination of Injuries and post-
mortem examination-causes of sudden death in animals’ collection and dispatchof materials
for chemical examination-detection of frauds-doping- bishoping etc.-cattle slaughter-provincial
and central acts relating to animals. - poisoning -injecting drugs on animals- liability - liability
and insurance. - regulations in Vetinary sciences and Research.

References:
1. Peter Singer Rethinking of Life and Death: The Collapse of our Traditional
Ethics, St Martins Press, New York (1994)
2. Carr and Broom, Tourism and Animal Welfare, CABI, 2018.
3. Favre, David S, Animal Law: Welfare, Interests and Rights, Wolters Kluwer, 2011.
4. P. Leelakrishnan, Environmental Law in India, Lexis Nexis,2016.

Suggested Readings

Sustein, Cass, Animal Rights: Current Debates and New Directions, Oxford, 2004.
Simon Brooman, Debbie Legge, Law Relating to Animals, Routledge, 1997.
Maneka Gandhi, Ozair Hussain et al, Animal Laws of India, 2004.

Tom Regan, The Case for Animal Rights, California Press, 1983
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5. Vipin Dayal, Animal Laws in India.

Majumdar, Environment and Wildlife Lawsin India, Lexis Nexis, 2013.

7. Shyam Diwan & Armin Rosencranz, Environmental Law & Policy in India,
Oxford, 2002.

8. Gary Francione, Animals, Property and the Law, Temple University Press,
1995.

9. Satish C. Sastri, Environmental Law, EBC, 2015

1S

Statutes:
Statutes:
e Bharatiya Nyaya Sanhita (BNS)
e Bharatiya Nagarik Suraksha Sanhita (BNSS)
e Glanders and Farcy Act 1899
e Dourine Act 1910 (5 of 1910)
e Indian Veterinary Council Act 1984
e Prevention of Cruelty against Animals Act
e Wild Life Protection Act 1972
e Livestock Importation Act 2001etc.

Semester 1V: Elective course 4

24-851-0405 Plant Biotechnology: Bio Safety and Bioethics (3 credits)

Course Objectives:

The course provides an insight on the newer development in plant biotechnology and the
ethical challenges it poses. It provides insights on the need to comply with the biosafety
regulations and protocols by the scientist involved in this field.

Course Outcomes (COs):

After completion of the course, the student will be able:

CO1 | Tounderstand the advances in plant biotechnology

CO 2 | Toanalyse the ethical and legal issues raised by this field of science

To analyse the safety standards and protocols followed and to suggest changes if

cos3 needed.

To create healthy and diverse ecosystems using ethical and legal analysis to resolve

co 4 issues raised by biological technology.
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CO - PSO Mapping:

copso | PsO1 PSO 2 PSO 3 PSO 4 PSO 5
co1 3 2 - i ]
CO2 3 2 3 1 1
co3 3 3 - i 1
CO4 3 2 3 i 2

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
Course Contents:

Module I: Plant Biotechnology

Plant biotechnology-nature and types-advances-GMOs and LMOs-Global status of
genetically engineered crops, Asilomar conference on rDNA technology. Concerns of GE
crops — animal and human health, environment, agriculture, horizontal gene transfer and
general concerns.

Module Il: Bio Safety
Biosafety — definition. Principles of safety assessment of Transgenic plants — sequential steps
in risk assessment. Concepts of familiarity and substantial equivalence.

Module I11: Risk Assessment

Risk — environmental risk assessment and food and feed safety assessment. -Problem
formulation —protection goals, compilation of relevant information, risk characterization and
development of analysis plan.

Module 1V: Biosafety Regulations

International regulations — Cartagena protocol, OECD consensus documents and Codex
Alimentarius.-Indian regulations — EPA act and rules, guidance documents, regulatory
framework — RCGM, GEAC, IBSC and other regulatory bodies.- Containments — biosafety
levels and category of rDNA experiments. Field trails — Biosafety research trials — standard
operating procedures. GM labeling — FSSAL.

Module V: Bioethics

Bioethics — definition, history, committees - ethical issues — unnaturalness of GE crops
- food habit-consumer protection and plant genetic resources. GE crops and multinational
seed companies, socio-economic impact. Nuffield council on bioethics.

References:

1. Rajmohan, J., Biosafety and Bioethics. Isha Books Publishing, India 2006
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2. Tzotzos, G. T., GMOs: A guide to biosafety. CAB International, Wallingford,
UK2006

3. Sree Krishna, V. Biosafety and Bioethics in Biotechnology. New Age International,
New Delhi, 2007, India

4. S M Paul Khurana et al (Eds), Plant Biotechnology: Progress in Genomic Era, ,
Springer(2019)

5. Slater, Plant Biotechnology: The Genetic Manipulation of Plants, OUP (2008)

Semester 1V: Elective course 5

24-851-0406 Public Health Research: Bioethics &Bio Safety (3 credits)

Course Objectives:

The course aims at providing the relevance of bioethics as an essential element to be involved
in public health research. It gives insights on the existing regulatory patterns both at the
national and international level in public health research. It facilitated the undertaking of
responsible scientific inquiries.

Course Outcomes (COs):

After completion of the course, the student will be able:

CO1 To understand the essential legal requirements in the conduct of public health research

CO2 To analyse the ethical considerations in conduct of public health research.

CO 3 | Tocreate laboratory manuals based on ethical and legal manuals

To create necessary changes to the practices and procedures adopted by experimental
labs undertaking public health research and thereby develop responsible scientific

co4 inquiries

CO - PSO Mapping:

copso | PsO1 PSO 2 PSO 3 PSO 4 PSO5
co1 3 2 2 1 1
co2 3 2 2 1 1
co3 1 1 1 2 3
co4 1 2 2 3 3

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
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Course Contents:

Module I: Public Health Research
Research in Health- Need- development- Forms- Public health Research and Private Health
Research- Financing-Budgeting-limitations

Module I1: Bioethics

Introduction to Bioethics — principles and history -. Clinical research: clinical research
designs, clinical trial, conduct and regulation- epidemiological Research-ethical challenges-
Research Involving Humans-ethical challenges

Module I11: Regulations in Public Health Research

Rights of Research Participants- Obligations of Scientist- Procedures- practices- National and
International Ethical Guidelines for biomedical and health research- Approach of
International legal regime-regulatory mechanisms-limitations- Regulations for medical
devices, drug and biological material regulations

Module 1V: Publication ethics and Regulations

Development- reasons-types of abuse/misuse of publications- fabrication, falsification, or
plagiarism; ethics in scientific publications, guidelines and best practices of publications,
committee of publication ethics

Module V: Ethics in Public Health Research
Guidelines for biosafety, animal ethics, stem cell guidelines, data sharing policies-
Informed Consent-Compensation —Collaborative research in public health research

References:

1. Fallon L F., Eric J Zgodzinski. Public health management. Sundbury, MA: Jones
and Barlett.20009.

2. Lieber J.G., C. McConnel. Management principles for health professionals.
Sundbury, MA: Jones and Barlett. 2010.

3. Buchbinder, SB, N.H.Shanks. Introduction to health care management. Sundbury,
MA: Jones and Barlett. 2007.

4. Fallon L F., C.McConnell. Human Resource Management in Health care. Sundbury,
MA: Jones and Barlett. 2007.

Suggested Readings

1. Jonanthan Montgomery, Health Care Law, OUP (1997)
2. Jonathan Herring, Medical Law and Ethics, OUP, London (2010)
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Semester 1V: Elective course 6

24-851-0407 Philosophy of Human Rights (3 credits)

Course Objectives:

The course aims at the philosophical appraisal of the fundamental notions of the discourse
of Human Rights. It expects the students to look into the conceptual understanding of the
formative and functional forces, and the categories of Human Rights, both from the historical
and contemporary perspectives. The course also makes the students to realize the need to
contextualize the various theoretic positions and philosophical claims which validate the
legitimacy of Human Rights discourses. As a University-level Open Course, the course has
been structured in an interdisciplinary and intercultural mould and manner to discuss and
deliver its concerns.

Course Outcomes (COs):

After completion of the course, the student will be able:

CO 1 | Tounderstand the philosophical and conceptual basis of human rights law

To analyse the ethical aberrations to this concept due to contemporary developments

coz2 in scientific research

To create the ethical and legal articulation of solutions to the challenges posed due

co3 to biological advances

CO - PSO Mapping:

copso | PSO1 PSO 2 PSO 3 PSO 4 PSO5
co1 3 2 2 i i
CO2 2 2 2 i i
CO3 1 1 1 3 3

1= Slightly/Low, 2 = Moderate/Medium, 3=Substantial/High, “-” = No correlation.
Course Contents:

Module I: Philosophical Foundations of Human Rights

Human Dignity and the basis of Human Rights, Origin -Nature of Human Rights, Sources
of Human Rights, Categories of Human Rights, different philosophies on human rights —
different jurisprudential Schools.
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Module I1: Human Rights in India

Historical, Social, Political Perspectives of Human Rights in India, Fundamental Rights
and Indian Constitution, Legislative approach —judicial approach - Human Rights
Institutions in India.

Module I11: Human Rights of Marginalised
Minority Rights, Women’s Rights, Children’s Rights, Prisoner’s Rights, Refugees’
Rights, Transgenders — Indigenous population — sexual workers.

Module IV: Contemporary Developments and Human Rights Challenges

New Paradigms of Human Rights Philosophy Contemporary Democratic Theories and
Human Rights, Philosophical Critique of Human Rights Discourse, Philosophy of
Cultural Dialogue: Multicultural and Intercultural Perspectives - Media and Human
Rights, Environmental Rights,- Globalization, and Human Rights - the Future of Human
Rights.

Module V: Science and human rights

Scientifics Philosophical School of thoughts —Scientific humanism Right to science —
International and national approach — Indian Constitution - Intellectual Property Rights-
Inter face with human rights.

References

1. Finnis, John Natural Law and Natural Rights, Oxford, Clarendon Press(1980)

2. Gaetc, Rolando Human Rights and the limits of Critical Reason, Aldershot,
Dartmonth Publishing Company (1993)

3. Sumnev, L.W. The Moral Foundation of Rights, Oxford, Oxford University Press
(1987)

4. Davison, James Dale and Rees- MoggThe Sovereign Individual, Touchstone
Books

Suggested Readings

1. Muzaffar, Chandra (1993) Human Rights and the New World Order, Pernang:
Just World Trust (1997)

2. Peffer, R. J. Marxism, Morality and Social Justice, Princeton, Princeton
University Press (1990)

3. Stone Julius Human Law and Human Justice, Sydney, Maitland(1965)

4. Taylor Charles, “Conditions of Unforced Consensus on Human Rights”, The East
Asian Challenges for Human Rights, Joanne R, Baner and Daniel A Bell (eds)
Cambridge, Cambridge University Press (1999),

5. Tenson, Fernando, “International Human Rights and Cultural Relativism”, 25,
Virginia Journal of International law(1985)
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6. Young, Avis Marion Justice and the Politics of Difference, Princeton, Princeton
University Press. (1990)

7. Agnes, Flavia Law and Gender Inequality: The Politics of Women’s Rights in
India, Delhi, Oxford University Press. (1999)

8. Nirmal J. Chiramjivi, Human Rights in India, Delhi, Oxford University Press.
(2000)

9. Baxi, Upendra, The Future of Human Rights, Delhi Oxford University Press.
(2002)

10. The Constitution of India

11. Foucault, Michel ‘Confronting Governments: Human Rights’, in: James D.
Faubion (ed.), Power: Essential Works of Foucault, Vol. 3, London:
Penguin(2002),

12. Agamben, Giorgio Homo Sacer: Sovereign Power and Bare Life, Stanford:
Stanford University Press,(1998),
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