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Criterion 1 — Curricular Aspects

Key Indicator | 1.1 | Curriculum Design and Development

Metric 1.1.3 | Average percentage of courses having focus on employability/
entrepreneurship/ skill Development offered by the Department of
Biotechnology.

DEPARTMENT OF BIOTECHNOLOGY

SYLLABUS COPY OF THE COURSES HIGHLIGHTING THE FOCUS
ON EMPLOYABILITY/ ENTREPRENEURSHIP/ SKILL
DEVELOPMENT

1. List of courses for the programmes in order of

S. No. Programme Name

Master of Science (Biotechnology}

.N
1. Bachelor of Technology (Biotechnology)
2.
3.

Master of Technology (Nanotechnology)

2. Syllabus of the courses as per the list.

Legend : Words highlighted with Blue Color - Entrepreneurship
Words highlighted with Red Color - Employability
Words highlighted with Green Color - Skill Development




1.LIST OF THE COURSES

Activities/Content with direct

Course Year of bearing on Employability/

NEITE O i (COULEE Code Introduction Entrepgreneursﬁipy Skill )

development
Calculus and Linear Algebra XMA101 2018-19 Skill Development
Programming for Problem XCP102 | 202122 | Skill Development
Solving
Applied Physics for Engineers XAP103 2018-19 Fkkkk
Biology for Engineers XBT104 2018-19 folakaiale
Speech Communication XGS105 2021-22 Skill Development
Constitution of India XUM106 2018-19 falalehalel
Prog_rammlng for Problem XCP107 2018-19 Skill Development
Solving Laboratory
Applied Physics for Engineers |y npqng 2018-19 | Skill Development
Laboratory
Calculus, Ordinary
Differential Equations and XMA201 2018-19 Skill Development
Complex Variable
Elec_trlcal_ and Electronic XBE202 2018-19 Skill Development
Engineering Systems
App_lled Chemistry for XAC203 2018-19 I
Engineers
Technical Communication XGS204 2018-19 Skill Development
Workshop Practices XWP205 2018-19 Skill Development
Electrical and Electronic
Engineering Systems XBE207 2018-19 Skill Development
Laboratory
App_lled Chemistry for XAC208 2018-19 Skill Development
Engineers Laboratory
Probability and statistics XPS301 2018-19 Skill Development
Biochemistry XBT302 2021-22 Employability
Microbiology XBT303 2021-22 Employability
Material and Energy Balances XBT304 2019-20 Employability
Genetics and Evolutionary XBT305 | 2021-22 | Employability
Biology
Entrepreneurship XUM306 | 2016-17 | Entrepreneurship
Development
Biochemistry Laboratory XBT308 2021-22 Employability
Microbiology Laboratory XBT309 2021-22 Employability
In-plant Training - | XBT310 2014-15 Employability
Basic Transport Processes XBT401 2021-22 Skill Development
Bioenergetics and Metabolism XBT402 2019-20 Employability
Cell Biology XBT403 2021-22 Employability




Immunology XBT404 2021-22 Employability
Economics for Engineers XUM405 2016-17 Employability
Disaster Management XUM406 2021-22 falaiokale
E:gg:r;(r)?r;sport Processes XBT407 2021-22 Employability
Cell Biology Laboratory XBT408 2021-22 Employability
Immunology Laboratory XBT409 2021-22 Employability
Bio analytical Tools XBT501 2018-19 Skill Development
Molecular Biology XBT502 2018-19 Employability
Bio reaction Engineering XBT503 2018-19 Employability
Plant biotechnology XBT504 2016-17 Employability
Food Technology XBT505A 2021-22 Employability
Agricultural Biotechnology XBT505B 2021-22 Employability
Pharmaceutical Biotechnology | XBT505C 2021-22 Employability
E;‘t’)gr”;'o{tfa' Tools XBT507 2021-22 | Employability
E;%gf:fg:;” Engineering XBT508 2021-22 | Employability
In-Plant training-II XBT509 2014-15 Employability
Animal biotechnology XBT601 2016-17 Employability
Process Biotechnology - XBT602 | 2022-23 | Skill Development
Upstream Processes
Srocess Biotechnology — XBT603 2022-23 | Skill Development
ownstream Processes
Mass Transfer Fundamentals XBT604A 2018-19 Employability
Fermentation Technology XBT604B 2018-19 Employability
Nano biotechnology XBT604C 2016-17 Employability
Cyber Security XUMG606 2018-19 Entrepreneurship
E;%%erﬁo'?;"’ted‘”o'ogy XBT607 | 2021-22 | Employability
Protein engineering XBT701A 2016-17 Employability
Pharmaceutical biotechnology | XBT701B 2016-17 Employability
Bioinformatics and .
Computational Biology XBT702 2016-17 Employability
Downstream processing XBT703 2016-17 Employability
Cancer biology XBT704A 2016-17 Employability
Stem cell biotechnology XBT704B 2016-17 Employability
Metabolic engineering XBT704C 2016-17 Employability
In-plant Training — 111 XBT707 2014-15 Employability
Project Work (Phase-11) XBT804 2018-19 Employability

M.Sc Biotechnology

Cell Biology and Molecular
Biology

YBT101

Skill Development




Biochemistry YBT102 2023-24 Skill Development
Microbiology YBT103 2023-24 Skill Development
Bio analytic technique YBT104A 2023-24 Skill Development
Nano biotechnology YBT104B 2023-24 Skill Development
Molecular Genetics YBT104C 2023-24 Skill Development
Molecular Biology and YBT105 | 2023-24 | Skill Development
Microbiology Laboratory
Biochemistry Laboratory YBT106 2023-24 Employability
Communication Skills and YBT107 | 202324 | Skill Development
Scientific Writing
Recombinant DNA YBT201 | 202324 | Skill Development
Technology
Immunology YBT202 2023-24 Employability
Biostatistics YBT203 2023-24 Skill Development
Animal and Plant YBT204B | 2023-24 | Skill Development
Biotechnology
Pharmaceutical Biotechnology | YBT204C 2023-24 Skill Development
Immunology lab YBT205 2023-24 Employability
Recombinant DNA YBT206 | 202324 | Employabilit
Technology lab ploy y
Research Methodology, .
Ethics, and IPR YBT207 2023-24 Employability
M.Tech Nanotechnology
Introduction to YNT101 2018-19 Sk|I.I development- Tutorials and
Nanotechnology Assignment
Nanomaterials Fabrication Skill Development- Assignment, Oral
) YNT102 2018-19 Presentation, Debate, Group
Techniques . .
Discussion
. . Skill Development- Assignment, Oral
Matferlals,_ Science & YNT103 2023-24 Presentation, Debate, Group
Engineering . .
Discussion
Societal Implications of Skill Development- Assignment, Oral
P YNT104A 2018-19 Presentation, Debate, Group
Nanotechnology Di :
iscussion
Nano chemistry YNT104B | 2018-19 | oKill Development- Assignment,
Seminar, Technical Report
Skill Development- Assignment, Oral
Nano medicine YNT104C 2018-19 Presentation,Debate, Group
Discussion
Nanotechnoloav in Ener Skill development- Seminars
gy 9y YNT104D 2018-19 Assignment, Oral Presentation,

Conversion and Storage

Debate, Group Discussion




Skill Development- Assignment,

Nano fluid Dynamics YNT104E 2023-24 Seminar, Technical Report
Cell and Molecular Biology YNT104F 2023-24 Sk'”. Developmgnt— Assignment,
Seminar, Technical Report
Nano scale Magnetic i Skill Development- Assignment,
Materials and Devices YNTI05A 2018-19 Seminar, Technical Report
Metallo_polymer Nano YNT105B 2018-19 Skl||- Developm.ent- Assignment,
composites Seminar, Technical Report
Properties of Nano phase YNT105C 2018-19 Sklll_ Developmgnt- Assignment,
Materials Seminar, Technical Report
. Skill Development- Assignment,
Nano toxicology YNT105D 2018-19 Seminar, Technical Report
3D Printing YNT105E | 202324 | oKl Development- Assignment,
Seminar, Technical Report
Green Manufacturing YNT105E 2018-19 Sklll_ Developmgnt- Assignment,
Technology Seminar, Technical Report
Simulation of Nanostructure Skill Development- Assignment,
& Nanomaterials Lab YNT106 2018-19 Seminar, Technical Report
Research Methodology and YRM107 2018-19 Sklll_ Developmgnt— Assignment,
IPR Seminar, Technical Report
Nanorr_laterlals Fabrication YNT107 9018-19 Employaplllty- quz/OraI,
Techniques Lab Presentation, Seminar, Group
Engl_lsh for Research Paper YEGOEL 2018-19 Sklll_ Developmgnt- Assignment,
Writing Seminar, Technical Report
Nanomaterials i Employability- Assignment,
Characterization Techniques YNT201 2018-19 Quiz/Oral
Computational YNT202 2018-19 Sklll_ Developmgnt- Assignment,
Nanotechnology Seminar, Technical Report
Nano composites YNT203 2023-24 Sk'”. Developmgnt- Assignment,
Seminar, Technical Report
. . Skill Development- Assignment,
Polymer Engineering YNT204A 2023-24 Seminar, Technical Report
Advan_ced Crystal Growth YNT204B 2018-19 Sklll_ Developmt_ent— Assignment,
Techniques Seminar, Technical Report
Carbon l_\lanotube Electronics YNT204C 9018-19 Sklll_ Developmt_ent— Assignment,
and Devices Seminar, Technical Report
Nanoscqle Integrated YNT204D 2018-19 Sklll_ Developm_ent— Assignment,
Computing Seminar, Technical Report
Thin Film Science and YNT204E 2018-19 Skill Development- Assignment,

Technology

Seminar, Technical Report




Skill Development- Assignment,

Micro and Nano Emulsions YNT204F 2018-19 . .
Seminar, Technical Report
Skill Development- Assignment,
Graphene Nanotechnology YNT205B 2023-24 Seminar, Technical Report
Carbon Nanotube YNT205C | 2023-24 | -Kill Development- Assignment,
Seminar, Technical Report
Quantum Dot YNT205D | 2028-24 | oKill Development-Assignment,
Seminar, Technical Report
Polymeric carrier YNT205E 2023-24 Sk'”. Developmgnt- Assignment,
Seminar, Technical Report
. . . Skill Development- Assignment,
Lithographic techniques YNT205F 2023-24 Seminar, Technical Report
Nanomaterials
Characterization Techniques YNT206 2018-19 Employability- Mini Project
Lab
Computational YNT207 2018-19 Skill Development- Presentation,
Nanotechnology Lab Seminar, Group Discussion
Mini Project YNT208 2018-19 Employability- Mini Project
Constitution of India YPSOEL | 2018-19 | oKl Development Assignment,

Seminar, Technical Report




2. SYLLABUS

COURSE CODE XMA 101 L T P C

COURSE NAME Calculus and Linear Algebra 3 1 0 4

C P A L T P H

3 0.5 0.5 4 1 0 5

PREREQUISITE: Differentiation and Integration

COURSE OUTCOMES:

Course outcomes: Domain Level

CO1 Apply the orthogonal transformation to reduce quadratic form to | Cognitive Applying
canonical forms.

CO2 Apply power series to tests the convergence of the Sequences | Cognitive Applying
and series and Half range Fourier sine and cosine series. Psychomotor | Guided

Response

Cos3 Find the derivative of composite functions and implicit functions. | Cognitive Applying
Euler’s theorem and Jacobian

CO4 Explain the functions of two variables by Taylor’s expansion, by | Cognitive Understand
finding maxima and minima with and without constraints using Receiving
Lagrangian Method Directional derivatives, Gradient, Curl and | Affective
Divergence.

CO5 Apply Differential and Integral calculus to notions of | Cognitive Applying
Curvature and to improper integrals.

UNIT -l Matrices 12

Linear Transformation - Eigen values and Eigen vectors -Properties of Eigen values and Eigen vectors - Cayley-
Hamilton Theorem — Diagonalisation of Matrices — Real Matrices: Symmetric - Skew-Symmetric and Orthogonal
Quadratic form — canonical form - Nature of Quadratic form and Transformation of Quadratic form to Canonical

form (Orthogonal only).

UNIT -1l | Sequences and series 12

Sequences: Definition and examples-Series: Types and convergence- Series of positive terms — Tests of
convergence: comparison test, Integral test and D’Alembert’s ratio test-. Fourier series: Half range sine and

cosine series- Parseval’s Theorem.

UNIT -111 | Multivariable Calculus: Partial Differentiation 12

Limits and continuity —Partial differentiation — Total Derivative — Partial differentiation of Composite Functions:

Change of Variables — Differentiation of an Implicit Function - Euler’s Theorem- Jacobian.




UNIT -1V | Multivariable Calculus: Maxima and Minima and Vector Calculus 12

Taylor’s theorem for function of Two variables- Maxima, Minima of functions of two variables: with and without

constraints - Lagrange’s Method of Undetermined Multipliers — Directional Derivatives - Gradient, Divergence

and Cur

UNIT -V | Differential and Integral Calculus 12

Evolutes and involutes; Evaluation of definite and improper integrals; Beta and Gamma functions and their

properties; Applications of definite integrals to evaluate surface areas and volumes of revolutions.

LECTURE TUTORIAL TOTAL
45 15 60
Text Books:
1. Ramana B.V., “Higher Engineering Mathematics”, Tata McGraw Hill New Delhi, 11th Reprint, 2015.

3.

(Unit-1, Unit-3 and Unit-4).

N.P. Bali and Manish Goyal, “A text book of Engineering Mathematics”, Laxmi Publications, Reprint,
2014. (Unit-2).

B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 40" Edition, 2010. (Unit-5).

Reference Books:

1. G.B. Thomas and R.L. Finney, “Calculus and Analytic geometry”, 9" Edition, Pearson, ~Reprint, 2002.
2. Veerarajan T., “Engineering Mathematics for first year”, Tata McGraw-Hill, New Delhi, 2008.
3. D. Poole, “Linear Algebra: A Modern Introduction”, 2™ Edition, Brooks/Cole, 2005.
4. Erwin kreyszig, “Advanced Engineering Mathematics™, 9" Edition, John Wiley & Sons, 2006.
Cos versus GA mapping
Graduates Attributes
1 2 3 4 5 6 7 8 9 10 11 12
Cco1 3 2 2 1 2
CO2 3 1 1 1
COos3 3 1 1 1
CO4 3 2 1 1
CO5 3 2 1 1 2
Total | 15 | 8 0 0 3 0 0 0 0 5 0 7
Scaled
Value ’ ? ' :
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
1-5-1, 6-10 - 2, 11-15->3




Course Code

XCP102

Course Name

Programming ForProblem-Solving

Prerequisite

Basic Understanding Skills

C P

A

w| | w

ol - o H
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3 0
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Course Obijectives

e To learn programming language basics and syntax

e Toignite logical thinking

e To understand structured programming approach

e To deal with user defined data types

Course Outcome: After the completion of the course, students will be Domain

able to

Level

CO1 | Define
programs using I/O statements

programming  fundamentals and Solve simple | Cognitive

Apply

CO2 | Explain programsusing control structures and arrays Cognitive

Understand

CO3 | Explain the simple programs using functions and pointers Cognitive

Understand

CO4 | Explain simple programs using structures and unions Cognitive

Understand

CO5 | Explain simple programs using files and Buildsimple projects Cognitive

Understand

COURSE CONTENT

UNIT-I

PROGRAMMING FUNDAMENTALS AND I/O STATEMENTS

Introduction to components of a computer system, Program—Flowchart —Pseudo code— Software

— Introduction to C language — Character set — Tokens: Identifiers, Keywords, Constants, and Operators —

sample program structure -Header files — Data Types- Variables - Output statements —Input statements.

UNIT -l

CONTROL STRUCTURE AND ARRAYS

ControlStructures—ConditionalControlstatements: Branching,Looping-Unconditionalcontrol

structures:switch,break,continue,gotostatements—Arrays:OneDimensional Array—Declaration—Initialization—

AccessingArrayElements—Searching—Sorting—TwoDimensionalarrays-Declaration—Initialization—

MatrixOperations—MultiDimensional Arrays-Declaration—Initialization.Storage classes: auto —extern-static.

Strings: Basic operation son strings.

UNIT -111

FUNCTIONS AND POINTERS

9

Functions: Built-in functions—User Defined Functions-Parameter passing methods-Passing arrays to




functions—Recursion-Programs using arrays and functions. Pointers-Pointer declaration Address operator-
Pointer expressions & pointer arithmetic-Pointers and function-CallbyvalueCall by Reference-Pointer to
arrays-Use of Pointers itself-referential structures-Notion of linked list

UNIT -1V STRUCTURES AND UNIONS 9

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

-Passing structure to elements to functions-Passing entire function of unction’s-Arrays of structure-Structure
with in a structure and Union.
UNIT -V FILES 9

File management in C-File operation function sin C-Defining and opening a file-Closing a file-The get

and put functions-The print & scan functions-seek function—Files and Structures.

L T P Total
45 0 0 45
TEXTBOOKS

1. ByronGottfried,"ProgrammingwithC",I11Edition,(IndianAdaptedEdition), TMHpublications,2010

2. Yeshwant Kanethker, “LetusC”,BPBPublications,2008

REFERENCEBOOKS

1. E.Balaguruswamy, Programming in ANSIC, Tata McGraw-Hill, 7" edition 2017.

2. Brian W.Kernighan and Dennis M.Ritchie,"TheCProgrammingLanguage",Pearson Educationinc.2005

3. Johnson baugh R. and Kalin M.,“ApplicationsProgrammingin ANSIC”, III Edition, Pearson
Educationindia,2003

E-REFERENCES

1. https://www.indiabix.com/c-programming/questions-and-answers/

2. https://www.javatpoint.com/c-programming-language-tutorial

3. https://lwww.w3schools.in/c-tutorial/

Mapping of CO’s with PO:
PROGRAM OUTCOMES
1 2 3 |4 5 6 | 7 8 9 10 | 11 | 12 | PSO1 | PSO2

Cco1 3 2 0 |0 3 0|0 0 0 0 2 3 2 0
CO2 3 2 0 |0 2 0|0 0 0 0 2 3 2 0
COs3 2 2 1 ]2 2 0O 0 0 0 2 2 2 0
CO4 2 2 1 ]2 2 0O 0 0 0 2 2 2 0
CO5 2 2 110 2 0O 1 0 2 2 2 2 0
Total 12 110 | 3 |4 | 11 0O 1 0 2 10 | 12 10 0
ScaledValue | 3 2 1 ]1 3 0O 1 0 1 2 3 2 0

1-50 1, 6-100 2, 11-1511 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation



http://www.indiabix.com/c-programming/questions-and-answers/
http://www.indiabix.com/c-programming/questions-and-answers/
http://www.javatpoint.com/c-programming-language-tutorial
http://www.javatpoint.com/c-programming-language-tutorial
http://www.w3schools.in/c-tutorial/
http://www.w3schools.in/c-tutorial/
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Course Outcomes

Domain

Level

After completion of the course, students will be able to

Co1 Ability to recall the types of speeches

Cognitive

Remember

CO2 Apply the techniques in public speaking

Cognitive

Apply

COos3 Identify the common patterns in organizing a speech

Cognitive

Remember

CO4 Construct the nature and style of speaking

Cognitive

Create

CO5 Practicing the speaking skills

Psychomotor

Guided Response

UNIT-I Types of Speeches

9

1.1 — Four types of speeches
1.2 — Analyzing the audience
1.3 - Developing ideas and supporting materials

UNIT -l Public Speaking

2.1 - Introduction to Public Speaking
2.2 - Competencies Needed for successful speech making

2.3 — Speaking about everyday life situations

UNIT-I1 Organization of Speech

3.1 — Developing a speech out line
3.2 - Organizing the speech

3.3 — Introduction - development — conclusion

UNIT-IV Presentation

4.1 - Tips for preparing the draft speech
4.2 — Presentation techniques using ICT tools

4.3 — Using examples from different sources

UNIT-V Activities

5.1 — Reading activities
5.2 — Creative presentations

5.3 — Media presentation techniques

LECTURE TUTORIAL

PRACTICAL

TOTAL

0 0

45

45

Suggested Readings:




1.Michael Swan. Practical English Usage.OUP. 1995

2.

Sanjay Kumar and PushpLata.Communication Skills. Oxford University Press. 2011

Mapping Of Course Outcomes with Program Outcomes

PROGRAM OUTCOMES
1] 2 3 4 5 6 | 7 8 9 10 | 11 | 12 | PSO1 | PSO2
Co1 2|0 0 0 0 0| 2 0 1 0 0 0 0 0
CO2 2|0 0 0 0 0| 2 0 1 0 0 0 0 0
Co3 110 0 0 0 0 |1 0 1 0 0 0 0 0
CO4 2 |0 0 0 0 0 |1 0 1 0 0 0 0 0
CO5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 7 0 0 0 0 0 6 0 4 0 0 0 0 0
ScaledValue 2 0 0 0 0 0 2 0 1 0 0 0 0 0
1-50 1, 6—-100 2, 11-150 3
0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation
COURSECODE XCP107 L T| P C
COURSENAME Programming For Problem Solving 0 0 1 1
Laboratory
PREREQUISITES | Basic Understanding Skills L T| P H
C P A
075 1 | 025 002 3

LEARNING OBJECTIVES

e To learn programming language basics and syntax

e Toignite logical thinking

e To understand structured programming approach

e To deal with user defined data types

e To know about data storage in secondary memory

COURSEOUTCOMES DOMAIN LEVEL

CO1 | Solve simple programs using I/O statements Cognitive Apply

Psycomotor Respond
CO2 | Solve programs using control structures and arrays Cognitive Apply
Psycomotor Respond




CO3 | Solve programs using functions and pointers Cognitive Apply
Psycomotor Respond

CO4 | Solve programs using structures Cognitive Apply
Psycomotor Respond

CO5 | Solve programs using files Cognitive Apply
Psycomotor Respond
S.No. List of Experiments COs
1 Program to display a Leave Letter as per proper format Co1
2 I.  Program for addition of two numbers coL

Ii. Program to solve any mathematical formula.
3 Program to find greatest of 3numbers using Branching Statements Cco2
4 Programtodisplaydivisiblenumbersbetweennlandn2usingle ooping co2
Statement
5 Program to search an array elementinanarray. Cco2
6 Program to find largest/smallest elementinanarray. CO2
7 Program to perform string operations. Cos3
8 Program to find area of a rectangle of a given number use four functiontypes. Cos3
9 Programs to pass and receive array and pointers using four functiontypes Cos3
10 Programs using Recursion for finding factorial of a number Co3
11 Program to read and display student mark sheet of a student structures coa
With variables
12 Program to read and display student marks of a class using structures CO4
With arrays
13 Program to create linked list using structures with pointers CO4
14 Program for copying contents of one file to an other file. CO5
15 Program using files to store and display student mark list of a class using CO5
Structures with array
HOURS | TUTORIAL | PRACTICAL TOTAL

0 30

30




Mapping of CO with PO’s

PROGRAM OUTCOMES

1 2 3 | 4 5 6 7 8 9 10 | 11 | 12 | PSO1 | PSO2
COo1 3 2 0 |0 3 0 0 0 0 0 2 3 2 0
CO2 3 2 0 [0 2 0 0 0 0 0 2 3 2 0
CO3 2 2 1 ]2 2 0 0 0 0 0 2 2 2 0
CO4 2 2 1 ]2 2 0 0 0 0 0 2 2 2 0
CO5 2 2 110 2 0 0 1 0 2 2 2 2 0
Total 1210 | 3 | 4| 11 0 0 1 0 2 10 | 12 10 0
ScaledValue | 3 2 1 |1 3 0 0 1 0 1 2 3 2 0
1-501 1, 6-100 2, 11-150 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation




COURSE CODE XAP108 L T P C
COURSE NAME Applied Physics For Engineers Laboratory 0 0 2 2
C:P:A 0:2:0 L T P H
PREREQUISITE: Basic Physics in HSC level 0 0 3 3
COURSE OUTCOMES Domain Level

COl1 | Determine the significance of elasticity in engineering

. Psychomotor: | Mechanism
systems and technological advances. y

CO2 | use and locate basic applications of electromagnetic induction Psychomotor: | Mechanism
to technology. Affective: | Respond

CO3 | Describe the working principle and application of various Psychomotor:

. . Mechanism
lasers and fibre optics.

4 hysi incipl f o hnol i Mechani
CO use_ physics pr_mmp es 0 atest technology using Psychomotor: echanism
semiconductor devices.

LABORATORY

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

the wire.

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

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

Meter Bridge - Determination of specific resistance of the material of the wire.

Spectrometer - Determination of dispersive power of the give prism.

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

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

® N o g A~ WD

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

Laser grating.

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

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

REFERENCE BOOKS:
1. Samir Kumar Ghosh, "A text book of Advanced Practical Physics", New Central Agency (P) Ltd,
2008.
2. Arora C.L., "Practical Physics", S. Chand & Company Ltd., New Delhi, 2013.
3. UmayalSundari AR., "Applied Physics Laboratory Manual”, PMU Press, Thanjavur, 2012.

LECTURE TUTORIAL PRACTICAL TOTAL HOURS

Hours 0 0 30 30




Mapping Of Course Outcomes with Program Outcomes

PROGRAM OUTCOMES

1 2 3 |4 5 6 7 8 9 10 11 | 12 | PSO1 | PSO2
co1 3 2 2 | 2 1 - - - 1 - - 1
CO2 3 1 1 - - - - - 1
COo3 3 2 2 | 2 1 - - - 1 - - 1
CoO4 3 2 2 | 2 1 - - - 1 - - 1
Total 12 | 6 7 |6 4 3 5
ScaledValue | 3 2 2 |2 1 1 1
1-50 1, 6—-100 2, 11-150 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation




Il Semester

COURSE CODE COURSE NAME L P C
XMA201 Calculus, Ordinary Differential Equations and Complex 3 0 A
Variable

c |P A L P H

3 |05 0.5 4

PREREQUISITE: Mathematics | (Calculus and Linear Algebra)

COURSE OUTCOMES:

Course outcomes: Domain Level

CO1 | Find double and triple integrals and to find line, surface and volume of | Cognitive | Applying
an integral by Applying Greens, Gauss divergence and Stokes theorem.

CO2 | Solve first order differential equations of different types which are | Cognitive | Applying
solvable for p, y, X and Clairaut’s type.

CO3 | Solve Second order ordinary differential equations with variable | Cognitive | Applying
coefficients using various methods.

CO4 | Use CR equations to verify analytic functions and to find harmonic | Cognitive | Applying
functions and harmonic conjugate. Psychomo | Guided
Conformal mapping of translation and rotation. Mobius transformation. | tor Response

CO5 | Apply Cauchy residue theorem to evaluate contour integrals involving | Cognitive | Applying
sine and cosine function and to state Cauchy integral formula, | Affective | Receiving
Liouvillestheorem.Taylor’s series, zeros of analytic functions,
singularities, Laurent’s series.

Unit -1 Multivariable Calculus (Integration) 12

Multiple Integration: Double integrals (Cartesian) - change of order of integration in double integrals -

Change of variables (Cartesian to polar) - Triple integrals (Cartesian), Scalar line integrals - vector line

integrals - scalar surface integrals - vector surface integrals - Theorems of Green, Gauss and Stokes.

Unit -11

First order ordinary differential equations

12

Exact - linear and Bernoulli’s equations - Euler’s equations - Equations not of first degree: equations

solvable for p - equations solvable for y- equations solvable for x and Clairaut’s type.

Unit -111

Ordinary differential equations of higher orders

12

Second order linear differential equations with variable coefficients- method of variation of parameters -

Cauchy-Euler equation- Power series solutions- Legendre polynomials- Bessel functions of the first kind and




their properties

Unit -1V | Complex Variable — Differentiation 12

Differentiation-Cauchy-Riemann equations- analytic functions-harmonic functions-finding harmonic
conjugate- elementary analytic functions (exponential, trigonometric, logarithm) and their properties-

Conformal mappings- Mobius transformations and their properties

Unit -V Complex Variable — Integration 12

Contour integrals - Cauchy-Goursat theorem (without proof) - Cauchy Integral formula (without proof)-
Liouville’s theorem (without proof)- Taylor’s series- zeros of analytic functions- singularities- Laurent’s
series — Residues- Cauchy Residue theorem (without proof)- Evaluation of definite integral involving sine

and cosine- Evaluation of certain improper integrals using the Bromwich contour.

LECTURE TUTORIAL TOTAL

45 15 60

Text Book: B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 40th™ Edition, 2008.

Reference Books:

1.G.B. Thomas and R.L. Finney, “Calculus and Analytic geometry”, 9" Edition, Pearson, Reprint, 2002.

2. Erwin kreyszig, “Advanced Engineering Mathematics™, 9" Edition, John Wiley & Sons, 2006.

3.W. E. Boyce and R. C. DiPrima, “Elementary Differential Equations and Boundary Value = Problems”,
9"Edn. Wiley India, 2009.

4. S. L. Ross, “Differential Equations”, 3" Ed., Wiley India, 1984.

5.E. A. Coddington, “An Introduction to Ordinary Differential Equations”, Prentice Hall India, 1995.

6. E. L. Ince, “Ordinary Differential Equations”, Dover Publications, 1958.

7.J. W. Brown and R. V. Churchill, “Complex Variables and Applications”, 7" Ed., McGraw  Hill, 2004.

8. N.P. Bali and Manish Goyal, “A text book of Engineering Mathematics”, Laxmi  Publications, Reprint,
2008.

Cos versus GA mapping

Graduates Attributes
1 2 3 4 5 6 7 8 9 10 11 12
co1 3 2 2 1 2
CcO2 3 1 1 1
CO3 3 1 1 1
CO4 3 2 1 1
CO5 3 2 1 1 2
Total | 15 8 0 0 3 0 0 0 0 5 0 7
Scaled
Value 3 2 1 1
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
1-5-1, 6-10—> 2, 11-15—->3




COURSE CODE COURSE NAME L T| P C
XBE202 Electrical and Electronics Engineering Systems 3 110 4
Prerequisites Physics L | T| P H
C:P:A 3:0:0 3 1 0 4
Course Outcomes Domain Level

CO1 | Relate the fundamentals of electrical parameters and build and | Cognitive Understand

explain AC, DC circuits by Using measuring devices

CO2 | Explain the operation of DC and AC machines. Cognitive Understand

CO3 | Hlustrate various semiconductor devices and their applications and | Cognitive Understand
displays the input output characteristics of basic semiconductor

devices.

CO4 | Explain the number systems and logic gates. Construct the | Cognitive Understand
different digital circuit.

CO5 | Outline the different types of microprocessors and their | Cognitive Understand

applications.

UNIT-1: FUNDAMENTALS OF DC AND AC CIRCUITS, MEASUREMENTS 9+3

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

type meters (Watt meter and Energy meter).

UNIT -1l: ELECTRICAL MACHINES 9+3

Construction, Principle of Operation, Basic Equations, Types and Application of DC Generators, DC motors -
Basics of Single-Phase Induction Motor and Three Phase Induction Motor- Construction, Principle of

Operation of Single-Phase Transformer, Three phase transformers, Auto transformer.

UNIT- I11: SEMICONDUCTOR DEVICES 9+3

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

Applications.

UNIT- IV: DIGITAL ELECTRONICS 9+3

Basic of Concepts of Number Systems, Logic Gates, Boolean Algebra, Adders, Subtractors, multiplexer,

demultiplexer, encoder, decoder, Flipflops, Up/Down counters, Shift Registers.

UNIT-V: MICROPROCESSORS 9+3




Architecture, 8085, pin diagram of 8085, ALU timing and control unit, registers, data and address bus, timing
and control signals, Instruction types, classification of instructions, addressing modes, Interfacing Basics: Data

transfer concepts — Simple Programming concepts.

LECTURE TUTORIAL TOTAL
45 15 60
TEXT BOOKS

1. Metha V.K, Rohit Mehta, 2020. Principles of Electronics,12" ed, S Chand Publishing.

2. Albert Malvino, David J.Bates., 2017. Electronics Principles. 7th ed, Tata McGraw-Hill. New
Delhi.

3. Rajakamal, 2014. Digital System-Principle & Design. 2nd ed. Pearson education.

4. Morris Mano, 2015. Digital Design. Prentice Hall of India.

5. Ramesh, S. Gaonkar, 2013, Microprocessor Architecture, Programming and its Applications with

the 8085, 6"ed , India: Penram International Publications.

REFERENCE BOOKS

1. Corton, H.,2004 Electrical Technology. CBS Publishers & Distributors.

2. Syed, A. Nasar, 1998, Electrical Circuits. Schaum Series.

3 Mohammed Rafiquzzaman, 1999. Microprocessors - Theory and Applications: Intel and Motorola. Prentice
Hall International.

E-REFERENCES

1. NTPEL, Basic Electrical Technology (Web Course), Prof. N. K. De, Prof. T. K. Bhattacharya and Prof.
G.D. Roy, IIT Kharagpur.

2. Prof.L.Umanand, http://freevideolectures.com/Course/2335/Basic-Electrical-Technology#, 11Sc Bangalore.
3. http://nptel.ac.in/Onlinecourses/Nagendra/, Dr. Nagendra Krishnapura, 1IT Madras.

4. Dr.L.Umanand, http://www.nptelvideos.in/2012/11/basic-electrical-technology.html, 1ISC Bangalore.

Mapping of COs with Pos

PROGRAM OUTCOMES
1 2 3 4 5 6 7 8 9 10 11 | 12 | PSO1 | PSO2

Co1 3 3 1 1 1 1 1 1 1 3 3
CO2 3 3 1 1 1 1 1 1 1 3 3
CO3 2 2 2 1 2 2 1 1 1 1 1 3 3
CO4 2 2 1 1 1 1 1 1 1 1 1 3 3
CO5 2 2 1 1 1 1 1 1 1 1 1 3 3
Total 12 | 12 6 5 6 6 3 3 5 5 5 15 15
ScaledValue | 3 3 2 1 2 2 1 1 1 1 1 5 5

1-50 1, 6-100 2, 11-150 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation




L|IT|P|SS|C

XGS204 2100 0| 2
Technical Communication

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

3 0 0 2100 0| 2

Course Outcomes \ Domain | Level

After completion of the course, students will be able to

Co1 Associate the basic principles of Technical writing. Cognitive Understand
CO2 Identity the Special techniques in writing. Cognitive Apply
Cos3 Explain the communicative styles of writing. Cognitive Evaluate
CO4 Classify the nature of Report writing. Cognitive Understand
Course Content Hours
UNIT-I1 | Basic Principles 8

1.1 — Basic Principles of Technical Writing
1.2 — Styles used in Technical Writing
1.3 — Language and Tone

UNIT -1 | Techniques | 8

2.1 — Special Techniques used in writing
2.2 — Definition & Description of mechanism2.3 — Description- Classification-Interpretation

UNIT-III | Communication | 7
3.1 — Modern development in style of writing3.2 - New letter writing formats
UNIT-IV | Report writing | 7
4.1 — Types of Report writing 4.2 — Project writing formats
LECTURE TUTORIAL PRACTICAL TOTAL
30 0 0 30

TEXT BOOKS: Suggested Readings:
1. John Sealy, Writing and Speaking Author; Oxford University Press, New Delhi, 2009
2. Williams K.S, Communicating Business. Engage Learning India Pvt Ltd, 2012

Mapping of COs with POs

PROGRAM OUTCOMES
1 2 3 |4 5 6 7 8 9 10 [ 11 | 12 | PSO1 | PSO2
Co1 3 2 0 |0 3 0 0 0 0 0 2 3 2 0
CO2 3 2 0 10 2 0 0 0 0 0 2 3 2 0
CO3 2 2 1 12 2 0 0 0 0 0 2 2 2 0
CO4 2 2 1 ]2 2 0 0 0 0 0 2 2 2 0
CO5 2 2 1|0 2 0 0 1 0 2 2 2 2 0
Total 12110 | 3 |4 ]| 11 0 0 1 0 2 10 | 12 10 0
ScaledValue | 3 2 1 11 3 0 0 1 0 1 2 3 2 0
1-50 1, 6-100 2, 11-150 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation




COURSE CODE COURSE NAME L T P C
XWP205 Workshop Practices 1 0 2 3
C P A L T P H
1.0 2.0 0 1 0 3 4
PRE REQUISITE: NIL
Course outcomes: Domain Level
CO1: Summarize the machining methods andPractice machining | Cognitive Understanding
operation. Psychomotor | Guided response
COo2: Defining metal casting process, moulding methods and | Cognitive Remembering
relates Casting and Smithy applications. Psychomotor | Perception
Coa: Plan basic carpentry and fitting operation and Practice | Cognitive Applying
carpentry and fitting operations. Psychomotor | Guided response
CO4: Summarize metal joining operation and Practice welding | Cognitive Understanding
operation. Psychomotor | Guided response
CO5: Illustrate the, electrical and electronics basics and Makes | Cognitive Understanding
appropriate electrical connections. Psychomotor | Guided response
COURSE CONTENT
EXP.NO TITLE CO RELATION
1 Introduction to machining process Co1
2 Plain turning using lathe operation Co1
3 Introduction about CNC machining and machines Cco1
4 Demonstration of plain turning using CNC Co1
5 Study of metal casting operation Cco2
6 Demonstration of moulding process CO2
7 Study of smithy operation CO2
8 Study of carpentry tools COo3
9 Half lap joint — Carpentry Cos3
10 Mortise and Tenon joint — Carpentry Cos3
11 Study of fitting tools COos3
12 Square fitting CO3
13 Triangular fitting COo3
14 Study of welding tools CO4
15 Square butt joint - welding CO4




16 Tee joint — Welding CO4
17 Introduction to house wiring CO5
18 One lamp controlled by one switch CO5
19 Two lamps controlled by single switch CO5
20 Staircase wiring CO5
TEXT BOOKS
1. Workshop Technology I,11,111, by S K Hajra, Choudhary and A K Chaoudhary. Media Promoters and
Publishers Pvt. Ltd., Bombay
2. Workshop Technology by Manchanda Vol. 111,111 India Publishing House, Jalandhar.
REFERENCES

1. Manual on Workshop Practice by K Venkata Reddy, KL Narayana et al; MacMillan India Ltd.
2. Basic Workshop Practice Manual by T Jeyapoovan; Vikas Publishing House (P) Ltd.,New Delhi
3. Workshop Technology by B.S. Raghuwanshi, Dhanpat Rai and Co., New Delhi.

4. Workshop Technology by HS Bawa, Tata McGraw Hill Publishers, New Delhi.

E RESOURCEShttp://nptel.ac.in/courses/112107145/

Mapping of CO’s with PO’S:

PROGRAM OUTCOMES
1 2 3 |4 5 6 7 8 9 10 11 | 12 | PSO1 | PSO2
co1 2 1 1 1 1 1 - 1 1 - 1 2 0 0
CO2 2 1 1 1 1 1 - 1 1 - 1 2 0 0
CO3 2 1 1 1 1 1 - 1 1 - 1 2 0 0
CO4 2 1 1 1 1 1 - 1 1 - 1 2 0 0
CO5 2 1 1 1 1 1 - 1 1 - 1 2 0 0
Total 10 | 5 5 5 5 5 - 5 5 - 5 10 0 0
ScaledValue | 2 1 1 |1 1 1 - 1 1 - 1 2 0 0
1-50 1, 6-100 2, 11-1511 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation



http://nptel.ac.in/courses/112107145/

COURSE CODE COURSE NAME L| T P C
ELECTRICAL AND ELECTRONICS ENGINEERING
XBE207 SYSTEMS LABORATORY 010 1 !
Prerequisite Physics L T P H
C:P:A 0 0 3 3
15:1:05

COURSE OBJECTIVES:The course helps toLearn the basic concepts of electrical and electronics components.
a. Understand the basic wiring methods and connection.
b. Study the characteristics of diodes, Zener diodes, NPN transistors.

Course Outcomes: Domain Level
Apply the fundamental electrical concepts and | Cognitive ,Psychomotor Understand
Co1 . . . . .
differentiate the various electronic components. Set,Valuing
Implement and execute the different types of wiring | Cognitive , Psychomotor | Understand
CO2 . . .
connections. Affective Set, Valuing
cOo3 Demonstrate the Fluorescent lamp connection with | Cognitive , Psychomotor Understand
choke. Set,
cou Characterize and display the basic knowledge on the | Cognitive , Psychomotor Understand
working of PN junction and Zener diode. Affective Set, Valuing
CO5 Implement and execute the various digital electronic | Cognitive , Psychomotor Understand
circuits such as Adders and Subtractors. Affective Set, Valuing

List of Experiments:

1. Study of Electrical Symbols, Tools and Safety Precautions, Power Supplies.

2. Study of Active and Passive elements — Resistors, Inductors and Capacitors, Bread Board.
3. Testing of DC Voltage and Current in series and parallel resistors which are connected in breadboard by
using Voltmeter, Ammeter and Multimeter.

4. Fluorescent lamp connection with choke. Staircase Wiring

5. Forward and Reverse bias characteristics of PN junction diode.

6. Forward and Reverse bias characteristics of zener diode.

7. Input and Output Characteristics of NPN transistor.

8. Construction and verification of simple logic gates.

9. Construction and verification of adders and subtractors

] PRACTICAL =30 | TOTAL =30
Cos versus GA mapping
Graduates Attributes
1 2 3 4 5 6 7 8 9 10 11 12

Co1 3 3 1 1 1 1 1 1 1

CO2 3 3 1 1 1 1 1 1 1

CO3 2 2 2 1 2 2 1 1 1 1 1

CO4 2 2 1 1 1 1 1 1 1 1 1

CO5 2 2 1 1 1 1 1 1 1 1 1

Total | 12 | 12 6 5 6 6 3 3 5 5 5
Saled | 3 | 3 ) 5 4| 2 | 21| 1 1| 1| 1
Value

0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
1-5-1, 6-10 - 2, 11-15—3




XAC208 L T P C
COURSE CODE
COURSE NAME Applied Chemistry For Engineers laboratory 0 1 1
PREREQUISITES | Nil L T P H
C:P:A 3.5:1.0:0.5 0 3
COURSE OUTCOMES DOMAIN LEVEL
COL1 | Identify the periodic properties such as ionization energy, electron | Cognitive Understand
affinity, oxidation states and electro negativity. Describe the | Psychomotor Perception
various water quality parameters like hardness and alkalinity.
CO2 | Explain and Measure microscopic chemistry in terms of atomic, | Cognitive Understand
molecular orbitals and intermolecular forces. Psychomotor Set
CO3 | Interpret bulk properties and processes using thermodynamic and | Cognitive Apply
kinetic considerations. Psychomotor Mechanism
Affective Receive
CO4 | Describe, lllustrate and Discuss the chemical reactions that are | Cognitive Understand
used in the synthesis of molecules. Psychomotor Analyze
Affective
CO5 | Apply, Measure and Distinguish the ranges of the | Cognitive Apply
electromagnetic spectrum used for exciting different molecular | Psychomotor Mechanism
energy levels in various spectroscopic techniques
Laboratory Part 30 hrs
Experiments :
1. Determination of chloride ion present in the water sample by Argentometric method.
2. Determination of total, temporary and permanent hardness of water sample by EDTA cot
method. col
3. Determination of cell constant and conductance of solutions. co2
4. Potentiometry - determination of redox potentials and emfs. co2
5. Determination of surface tension and viscosity. co3
6. Adsorption of acetic acid by charcoal. co3
7. Determination of the rate constant of a reaction. col
8. Estimation of iron by colorimetric method. 22:
9. Synthesis of a polymer/drug.
10. Saponification/acid value of olil. cos




REFERENCE BOOKS

1. Mendham, Denney R.C,. Barnes J.D and Thomas N.J.K., “Vogel’s Textbook of  Quantitative

Chemical Analysis”, 6th Edition, Pearson Education, 2004.

2. Garland, C. W.; Nibler, J. W.; Shoemaker, D. P. “Experiments in Physical Chemistry”, 8th Ed.;

McGraw-Hill: New York, 2003.

3. E Resources - MOOCs:
1.http://freevideolectures.com/Course/2380/Chemistry-Laboratory-Techniques

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

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

LECTURE TUTORIAL PRACTICAL TOTAL HOURS
0 0 45 45
Mapping of CO’s with PO’s:
PROGRAM OUTCOMES
1 2 3 | 4 5 6 7 8 9 10 | 11 | 12 | PSO1 | PSO2
COo1 3 0 0|0 0 0 2 3 3 0 0 0 0 0
CO2 2 0 0|0 0 0 1 2 2 0 0 0 0 0
CO3 3 0 0|0 0 0 2 3 3 0 0 0 0 0
CO4 3 0 0|0 0 0 3 3 3 0 0 0 0 0
CO5 3 0 0|0 0 0 2 2 3 0 0 0 0 0
Total 14 | 0 0|0 0 0 |10 | 13 | 14 0 0 0 0 0
ScaledValue | 3 0 0|0 0 0 2 3 3 0 0 0 0 0
1-510 1, 6-1010 2, 11-1500 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation



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

111 Semester

COURSE CODE XPS301 L |T|P |C
COURSE NAME PROBABILITY AND STATISTICS 3 |00 |3
C P A L |T|P |H
25| 05 0 3 |00 |3

PREREQUISITE: Nil

Learning Objectives

1.
2.

Appreciate the importance of probability and statistics in computing and research.

Develop skills in presenting quantitative data using appropriate diagrams, tabulations and summaries and

to use appropriate statistical method in the analysis of simple datasets.

Interpret and clearly present output from statistical analyses in a clear concise and understandable

manner.

The main objective of this course is to provide students with the foundations of probabilities and

statistical analysis mostly used in varied applications in engineering and science like disease modeling,

climate prediction and computer networks etc.

COURSE OUTCOMES:

Course outcomes: Domain Level

CO1 | Explain conditional probability, independent events; find expected | Cognitive | Understanding
values and Moments of Discrete random variables with properties.

CO2 | Find distribution function, Marginal density function, conditional | Cognitive | Remembering
density function, Define density function of conditional distribution
functions normal, exponential and gamma distributions.

CO3 | Find measures of central tendency, statistical parameters of Binomial, | Cognitive | Remembering
Poisson and Normal, correlation, regression. Rank Correlation
coefficient of two variables. Moments, Skewness and Kurtosis

CO4 | Explain large sample test for single proportion, difference of | Cognitive | Understanding
proportion, single mean, difference of means and difference of standard
deviations with simple problems.

CO5 | Explain small sample test for single mean, difference of mean and | Cognitive | Understanding

correlation coefficients, variance test, chi-square test with simple

Problems.

UNIT I: Basic Probability




Probability spaces, conditional probability, independence, Discrete random variables, Independent random
variables, the multinomial distribution, Poisson approximation to the binomial distribution, infinite sequences of
Bernoulli trials, sums of independent random variables; Expectation of Discrete Random Variables, Moments,

Variance of a sum, Chebyshev's Inequality.

UNIT II: Continuous Probability Distributions & Bivariate Distributions 9

Continuous random variables and their properties, distribution functions and densities, normal, exponential and
gamma densities. Bivariate distributions and their properties, distribution of sums and quotients, conditional

densities.

UNIT I1l; Basic Statistics 9

Measures of Central tendency: Moments, Skewness and Kurtosis - Probability distributions: Binomial, Poisson
and normal - evaluation of statistical parameters for these three distributions, Correlation and regression — Rank

correlation.

UNIT IV: Applied Statistics 9

Curve fitting by the method of least squares- fitting of straight lines, second degree parabolas and more general
curves. Test of significance: Large sample test for single proportion, difference of proportions, single mean,

difference of means, and difference of standard deviations.

UNIT V: Small Samples 9

Test for single mean, difference of means and correlation coefficients, test for ratio of variances - Chi-square test

for goodness of fit and independence of attributes.

LECTURE TUTORIAL TOTAL
45 - 45
TEXTBOOKS
1.VeerarajanT., Probability, Statistics and Random Processes”, Tata McGraw-Hill, New Delhi, 2010.

2. B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 43" Edition, 2015.

REFERENCES

1. Erwin Kreyszig, “Advanced Engineering Mathematics”, 9" Edition, John Wiley & Sons, 2006.

2. P. G. Hoel, S. C. Port and C. J. Stone, “Introduction to Probability Theory”, Universal Book ,2003

3. S. Ross, “A First Course in Probability”, 6" Ed., Pearson Education India, 2002.

4. W. Feller, “An Introduction to Probability Theory and its Applications”, Vol. 1, 3" Ed., Wiley, 1968.

5. N.P. Bali and Manish Goyal, “A text book of Engineering Mathematics”, Laxmi Publications,
Reprint, 2010.

E - REFERENCE
Probability and Statistics by Prof.Someshkumar, Department of Mathematics, IIT Kharagpur.




(http://nptel.ac.in/noc/noc_courselist.php)

Cos versus GA mapping

Graduates Attributes
1 2 3 4 5 6 7 8 9 10 11 12
Co1 3 2 1 1 1 1
CO2 3 2 1 1 1 1
COo3 3 2 1 1 1 1 1
Cco4 3 2 1 1 1 1 1 1 1 1
CO5 3 2 1 1 1 1 1 1 1 1 1
Total | 15 | 10 5 3 2 2 1 5 5 2 5
Scaled
Value 3 2 1 1 1 1 1 1 1 1 1
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
1-5-1, 6-10 - 2, 11-15—-3




L T| P C
XBT302 1 3
BIOCHEMISTRY
cC | P A L T| P H
3 0 0 1 4
Prerequisite: -
Learning Objectives:
Upon completion of this course, the students
e Would have learn the fundamentals of biomolecules.
e Would have learn the functions of proteins and biosignalling.
Course Outcomes Domain Level
After the completion of the course, students will be able to
Explain about the structure and properties of water, amino acids and .
Cco1 . Cognitive Understand
proteins
CO2 | llustrates the functions of proteins and enzymes. Cognitive Understand
CO3 | Identify the types of carbohydrates and its role in biological functions Cognitive Remember
Find the characteristics of different types ofNucleotides and Nucleic o
CO4 ] Cognitive Apply
acids
Evaluate the types of transport can be applicable for different types of | Cognitive
CO5 | Evaluate
biomolecules across the cell membrane
| — Water, Amino acids and Proteins 6+3

Water, Weak Interactions in Aqueous Systems, lonization of Water, Weak Acids, and Weak Bases, Buffering

against pH changes in biological systems. Water as a reactant.

Amino acids, structures of 20 common acids and properties, Peptides, Proteins, Genetic codon.

Structure of Proteins- Primary, Secondary, Tertiary structure and Quaternary Structures — Fibrous Proteins.

Il — Protein Function and Enzymes

6+3

Reversible Binding of a Protein to a Ligand: Oxygen-Binding Proteins: Complementary Interactions between

Proteins and Ligands: Protein Interactions Modulated by Chemical Energy: Actin, Myosin, and Molecular Motors:

An Introduction to Enzymes: How Enzymes Work, Mechanism, Examples of Enzymatic Reactions, Regulatory

Enzymes.

11 — Carbohydrates and Glycobiology

6+3

Monosaccharides and Disaccharides: Polysaccharides: Glycoconjugates: Proteoglycans, Glycoproteins, and

Glycolipids: Carbohydrates as Informational Molecules: The Sugar Code: Working with Carbohydrates.




IV — Nucleotides and Nucleic acids

6+3

Fundamentals of nucleotides and nucleic acids: Nucleic Acid Structure: Nucleic Acid Chemistry: Other Functions

of Nucleotides.

V — Lipids, biological membranes and transport

6+3

Storage Lipids: Structural Lipids in Membranes: Lipids as Signals, Cofactors, and Pigments: Working with

Lipids: Biological membranes and transport: Composition and architecture of membranes, membrane dynamics

and solute transport across membranes.

Lecture

Tutorial

Practical

Total

30

15

0

45

Text Books:

1. Lehninger Principles of Biochemistry, David L. Nelson and Michael M. Cox, W. H. Freeman; 6th edition
(13 February 2013), 1158 pages ISBN-10: 1464109621, ISBN-13: 978-1464109621.

2. Biochemistry, Donald Voet, Judith G. Voet 4™ Edition, 2011, 1520 pages ISBN: 978-0-470-91410-6.

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

USA, 1999.

Reference Books:

1. Introduction to Protein structure, 2nd Ed by Carl Branden and John Tooze, Garland Press, 1999.

2. Structure and Mechanism in Protein Science, Alan Fersht, Freeman, 1999.

3. Protein engineering in Industrial Biotechnology, Ed. Lilia Alberghina, Harwood Academic Publishers,

2002.

4. Creighton T.E. Proteins, Freeman WH, Second Edition, 1993.

E-References:

1. http://vlab.amrita.edu/?sub=3&brch=63

2. https://www.youtube.com/channel/UCbWTmSK7bYM9kRZAdfy gyg

Mapping of COs with POs

PROGRAM OUTCOMES
1 2 3 4 5 6 7 8 9 10 11 | 12 | PSO1 | PSO2

Co1 1 1 2 0 1 0 0 1 1 1 1 3 2 3
CO2 1 1 2 0 1 0 0 1 1 1 1 0 3 2
CO3 1 1 2 0 1 0 0 1 1 1 1 2 2 1
CO4 1 1 2 0 1 0 0 1 1 1 1 0 1 0
CO5 1 1 2 0 1 0 0 1 1 1 1 2 0 0
Total 6 6 11 | 1 7 1 1 6 6 5 6 8 9 7
ScaledValue 2 2 3 1 2 1 1 2 2 1 2 2 2 2

1-50 1, 6-100 2, 11-150 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation




L T P C

XBT 303 3 0 0 3
MICROBIOLOGY

C| P A L T P H

3 0 0 3 0 0 3

PREREQUISITE: Biology

Learning Objectives:
Upon completion of this course, the students will be able to understand the existence of microbial world through
the study of the characteristics of microorganisms, their classification, their interaction with various environments,

growth in different media and their control.

Course Outcomes Domain Level
After the completion of the course, students will be able to
col Explain the fundamental concepts in the structure and functioning of | Cognitive Understand
a prokaryotic cell
) ) ) ) S Cognitive Understand
CO2 | Hlustrate microbial taxonomy and microbial classification methods
Analyze microbial ecosystem and their interactions in different Cognitive
COos3 . Analyze
environments
Apply the bacterial growth, growth curve and microbial nutritional Cognitive
CO4 _ Apply
requirements,
Demonstrate the mechanisms of various antimicrobial drugs against .
CO5 o ] . Cognitive Apply
pathogens applications of microorganisms,
| INTRODUCTION TO MICROBIOLOGY 7

History and Scope of Microbiology — Overview of Prokaryotic cell structure: Cell membrane, Cytoplasmic
matrix, Cell wall, Flagella, Capsule — Study of microbial structure: Microscopy (light, dark-field, phase contrast,

electron), Staining techniques (simple and differential).

1 CLASSIFICATION OF MICROORGANISMS 9

Microbial Taxonomy: Binomial Nomenclature — Five Kingdom classification system: Monera, Protista, Fungi,
Plantae, Animalia — Three Domain classification system: Bacteria, Archea, Eukarya — Methods of Classification:
Morphological characteristics, Physiological and metabolic characteristics, Biochemical characteristics,

Ecological characteristics, Molecular characteristics — Viruses: Structure and Classification.

11 MICROBIAL ECOLOGY AND MICROBIAL INTERACTIONS 11

Microbial Ecology: Microorganisms in Marine Ecosystems, Freshwater Ecosystems, Terrestrial Ecosystems —




Microbial Interactions: Microbe-Microbe interactions, Human-Microbe interactions.

v MICROBIAL GROWTH AND NUTRITION 11

Microbial Growth: Growth curve (lag, exponential, stationary, death phase), Measurement (cell number, cell
mass), Factors influencing growth (water activity, pH, temperature, oxygen, pressure, radiation) — Microbial
Nutrition: Culture media (defined, complex), Culture techniques (spread plate, streak plate, pour plate).

\Y ANTIBIOTICS AND ANTIMICROBIAL RESISTANCE 7

Antibiotics: Antibacterial, Antifungal, Antiviral, Antiprotozoan, Antihelminthic drugs - Antimicrobial

Resistance: Mechanisms of resistance, Prevention of resistance.

LECTURE TUTORIAL TOTAL
45 0 45
TEXT BOOKS:

1. Prescott, L. M., Harley, J. P., and Klein, D. A. Microbiology. 5th. McGrawJ Hill Higher Education, 2005.

REFERENCES:

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

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

3. Black, Jacquelyn G. Microbiology: principles and explorations. John Wiley & Sons, 2008.

4. Tortora, Gerard J., Berdell R. Funke, Christine L. Case, and Ted R. Johnson. Microbiology: an

introduction. Vol. 9. San Francisco, CA: Benjamin Cummings, 2004.

E-REFERENCES:

1. http://www.austincc.edu/rohde/noteref.htm
2. http://www.uwyo.edu/molb2210_lect/lecture/lectures.html
3. http://nptel.ac.in/courses/102103012/

Mapping of COs with POs

PROGRAM OUTCOMES
1 2 3 4 5 6 7 8 9 10 11 | 12 | PSO1 | PSO2

Co1 3 3 1 1 1 0 1 0 1 1 1 1 0 0
CO2 3 3 1 1 1 2 2 1 1 1 1 1 0 0
CO3 3 1 2 3 1 2 1 0 1 1 1 1 2 0
CO4 3 3 2 0 1 0 2 0 1 1 1 1 0 2
CO5 3 2 2 3 1 2 2 1 1 0 1 1 2 2
Total 16 | 14 9 |10| 6 8 8 2 5 4 6 6 5 5
ScaledValue 3 3 2 2 2 2 2 1 1 1 2 2 1 1

1-50 1, 6-100 2, 11-150 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation




L T P C
XBT304 2 1 0 3
MATERIAL AND ENERGY BALANCEs
C P A L T P H
3 0 1 3
Course Outcomes Domain Level

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

CO1 | Interpret different unit systems and composition of unit process | Cognitive Understand
CO2 | Compute the material balances across different unit operations | Cognitive Apply
CO3 | Compute the material balances across chemical reactors Cognitive Apply
CO4 | Explain the energy balance calculations for systems with and o
without chemical reactions Cognitive Understand
CO5 | Describe the Biotechnology stoichiometry system Cognitive Understand
Course Content Hours
Unit-I Stoichiometric Principles and Basic Calculations 6+3

Introductory concepts of units, physical quantities in chemical engineering, dimensionless groups, “basis” of
calculations — Methods of expression, compositions of mixture and solutions. Gases, Vapors and Liquids:

Equations of state, Vapor pressure, Clausius-Clapeyron equation, Cox chart, Duhring’s plot, Raoult’s law.

Unit-11 Material Balances for Non-Reacting System 6+3

Material balances to different unit operations —recycle — bypass and purging. Distillation, extraction, mixing,
drying, crystallization, evaporation, adsorption and absorption, Material balance for multiple unit

Unit-111 | Material Balances for Reacting System 6+3

Material balances with chemical reaction — Limiting and excess reactants — Combustion — Yield, conversion and

selectivity calculations, Material balance for multiple unit

Unit-1V | Energy Balances 6+3

Heat capacity of solids, liquids, gases, and solutions, use of mean heat capacity in heat calculations, problems
involving sensible heat and latent heats. Energy balances with chemical reaction: Heat of reaction, Heat of

combustion.

Unit-V Biological Stoichiometry 6+3

Stoichiometry growth and product formation, Degree of reduction, Electron balance, Theoretical Oxygen demand.

Lecture Tutorial Practical Total

30 15 0 45




Text Books:

1. K.V. Narayanan and Lakshmikutty, Chemical Process Calculations, Prentice Hall, 2004.

2. D. M. Himmelblau and J. B. Riggs, Basic Principles and Calculations in Chemical Engineering,
Pearson India Education Services, 8" Edition, 2015.
B. I. Bhatt and S.M. Vora, Stoichiometry, Tata McGraw Hill Publishing Company Ltd, 4™ Edition, 2004.

4. Richard M. Felder and Ronald W. Rousseau, Elementary Principles of Chemical Processes, John Wiley
& Sons, INC. 3" Edition, 2000.

Reference Books:

1. V. Venkataramani, N. Anantharaman, and Begum, K. M. MeeraSheriffa, Process Calculations, Prentice
Hall of India, 2™ Edition.
2. D. C. Sikdar, Chemical Process Calculations, Prentice Hall of India.

3. Bailey and Ollis, Biochemical Engineering Fundamentals, McGraw Hill, Co. 2004.

E-References:

1. http://nptel.ac.in/syllabus/103106076/

Mapping of COs with POs

PROGRAM OUTCOMES
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | PSO1 | PSO2

CO1 3 3 2 3 2 0 2 0 0 0 0 0 2 2
CO2 3] 3 2 |3 2 0| 2 0 |0 0 0| O 2 2
COos3 3] 3 2 |3 2 0| 2 0 |0 0 0| O 2 2
Co4 3] 3 2 |3 2 0| 2 0 |0 0 0| O 2 2
CO5 3 3 2 3 2 0 2 0 0 0 0 0 2 2
Total 17 | 17 | 11 |17 | 11 0 | 11 0 0 0 0 0 11 11
ScaledValue 3 3 3 3 3 0 3 0 0 0 0 2 3 3

1-50 1, 6-100 2, 11-150 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation



http://nptel.ac.in/syllabus/103106076/

Subject Code XUM 306

Subject Name

C P A Entrepreneurship Development
2.7 0 0.3

SS H

Y I el B O I o
ol 4| o +

o| T| o T

Prerequisite

NIL

Course ObjectivesThrough this course the students will

¢ Understand the Entrepreneurial motivation and inclination

¢ Idea about the market assessment

¢ To get familiar in government policies and global opportunities for Entrepreneurship Development

Course Outcome: Domain Level
COl | Recognize and describe the role of innovation and | Cognitive K2 | Understand
motivation for an entrepreneur.
CO2 | Self-assess and appraise your entrepreneurship interest | Cognitive K2 | Understand
with your chosen entrepreneur.
CO3 | Outline the importance of the generation of new ideas for | Cognitive K2 | Understand
entrepreneurship and illustrate market assessment.
CO4 | Explain  the  competition in  business  and | Cognitive/ K2 | Understand
sketch/demonstrate/comply business model for dealing K3 | Apply
with competition. Affective A3 | Value
A2 | Response
CO5 | Describe and Explain venture creation and launching of | Cognitive K1 | Remember
small business and its management. K2 | Understand
K2 | Understand
UNIT-I INNOVATION AND ENTREPRENEURSHIP 5
Definition of Innovation, Creativity, and Entrepreneurship; role of innovation in
entrepreneurship development - Entrepreneurial motivation - Competencies and traits of an
entrepreneur -Role of Family and Society; Entrepreneurship as a career and its role in national
development
UNIT -1l | SELF-ASSESSMENT OF ENTREPRENEURIAL INCLINATION 4
Self-assessment of entrepreneurial inclination -Presentation by students on their
entrepreneurial inclination rating -Case study of successful entrepreneurs
UNIT-111 | NEW IDEA GENERATION TO MARKET ASSESSMENT 9




Importance of Idea generation-filtering-refinement - opportunity recognition - Description of
chosen idea - value proposition, customer-problem-Solution statement -benefits; development
status; IP ownership -Market Validation- Technology/ user/decision makers/ partners -market
need; segmentation -market TAM,SAM and SOM -case study on market segmentation by

popular companies

UNIT CUSTOMER - COMPETITION- BUSINESS MODEL 9
v Customer-Target primary customer research, Decision making unit/ process-Beach head
market; Cost of Customer Acquisition - Competition- comparative analysis, competitive
advantages-; -Business model -Financial planning -Pitch documentation and presentation
UNIT VENTURE CREATION AND LAUNCHING OF SMALL BUSINESS AND 9
\% ITS MANAGEMENT
New enterprise creation - organizational and legal matters -Operational plan -Sales and
distribution plan - Accounting -Team recruitment and management -Fund raising and
management -Profile of a startup — case studies
UNIT- GOVERNMENT INITIATIVES AND GLOBAL OPPORTUNITIES 9
Vi Incubators and accelerators - capacity building -Startup policies- Startup India-Support for

MSME; GeM Portal. Funding—national and international sources-Bilateral programmes by

Govt. of India -Global reach for promoting cross-cultural entrepreneurship (1)

L T P SS Total

30 | - | — | 15 45

REFERENCE BOOKS

1. A.P.Aruna, “ Lecture Notes on Entrepreneurship Development”, available as softcopy @

www.brain.net

2. Thomas W. Zimmerer, Norman M. Scarborough, “Essentials of Entrepreneurship and Small Business

Management”, Pearson; 3rd edition, 2001.

3. John Burnett, "Introducing Marketing", Open Text Book available at
http://solr.noccampus.ca:8001/bcc/file/ddbe3343-9796-4801-a0ch-
7af7b02e3191/1/Core%20Concepts%200f%20Marketing.pdf

4. Toubia, Olivier. “Idea Generation, Creativity, and Incentives”, Marketing Science. Vol. 25. pp.411-
425. 10.1287/mksc.1050.0166, 2006.

5. Alexander Osterwalder and Yves Pigneur, "Business Model Generation: A Handbook for Visionaries,

Game Changers, and Challengers",Wiley; 1st edition, 2010.
6. Gerardus Blokdyk,”3C's model The Ultimate Step-By-Step Guide”5starcooks, 2018.



http://www.brain.net/

PROGRAM OUTCOMES

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

co1 1 0 1 0 1 1 1 0 0 0 0 0 1 0
CcO2 1 0 1 0 1 1 1 0 0 0 0 0 1 0
COos3 1 0 1 0 1 1 1 0 0 0 0 0 1 0
CO4 1 0 1 0 1 1 1 0 0 0 0 0 1 0
CO5 1 0 1 0 1 1 1 0 0 0 0 0 1 0
Total 6 0 6 0 6 6 6 0 0 0 0 0 6 0
Scaled

Value 2 0 2 0 2 2 2 0 0 0 0 0 2 0

1-50 1, 6-1011 2, 11-150 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation




COURSECODE XBT308 L T |P| C
COURSE NAME
PREREQUISITE ) ) 0 012
c 5 A Biochemistry Laboratory - —t5 o
0.5 2 0.5 0|2
COURSE OBJECTIVES The course will provide
Hands on experience in using Biochemistry Lab
Practice on handling chemicals, Will help to make understanding on research.
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Prepare a buffer and Calculate the molar extinction coefficient Cognitive, Apply
Psychomotor, | Mechanism,
Affective Respond
CO2 | Practice on the Thin Layer Chromatography by separating the | Cognitive, Apply
amino acids. Psychomotor, | Mechanism,
Affective Respond
CO3 | Perform the qualitative/qualitative analysis of proteins, | Cognitive, Apply
Carbohydrates and serum cholesterol. Psychomotor, | Mechanism,
Affective Respond
CO4 | Estimate the purity of DNA and Saponification Value of Fats/Oils. | Cognitive, Apply
Psychomotor, | Mechanism,
Affective Respond
CO5 | Determinethe B-carotene, Flavonoid Cognitive, Apply
Psychomotor, | Mechanism,
Affective Respond

© © N o g bk~ w Db

Buffer preparation and calculation of molar extinction coefficient
Separation of Amino Acids by Thin Layer Chromatography
Qualitative/Qualitative analysis of proteins
Qualitative/Qualitative analysis of Carbohydrates

Determination of f3-carotene, Flavonoid

Estimation and purity of DNA

Acid hydrolysis and action of salivary amylase on starch
Detection of Adulteration in Milk

Titration Curves of Aminoacids




10. Quantitative estimation of serum cholesterol by Zak’s method

11. Estimation of Saponification Value of Fats/Qils

HOURS

LECTURE

PRACTICAL

TUTORIAL

TOTAL

0

30

0

30

REFERENCE BOOK

1. Lehninger Principles of Biochemistry, David L. Nelson and Michael M. Cox, W. H. Freeman; 6th
edition edition (13 February 2013), 1158 pages ISBN-10: 1464109621, ISBN-13: 978-1464109621.

Mapping of COs with POs

PROGRAM OUTCOMES

1 2 3 4 5 6 7 8 9 10 11 | 12 | PSO1 | PSO2
co1 1 1 2 0 1 0 0 1 1 1 1 3 2 3
CO2 1 1 2 0 1 0 0 1 1 1 1 0 3 2
CO3 1 1 2 0 1 0 0 1 1 1 1 2 2 1
CO4 1 1 2 0 1 0 0 1 1 1 1 0 1 0
CO5 1 1 2 0 1 0 0 1 1 1 1 2 0 0
Total 6 7 12 | 0 6 1 2 5 5 5 5 9 9 7
ScaledValue | 2 2 310 2 1 1 1 1 1 1 2 2 2
1-50 1, 6—-1010 2, 11-15101 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation




COURSE CODE

XBT 309

COURSE NAME

PREREQUISITES

Microbiology Laboratory

C:P:A:0.5:1:0.5

ol | o r
ol H|l o H

N T N T
o IT| N O

LEARNING OBJECTIVES

Upon completion of this course, the students will be able to apply their knowledge of microbiology to

demonstrate aseptic microbiological techniques in the laboratory

COURSE OUTCOMES DOMAIN LEVEL
After the completion of course the students will be able to
Cognitive, Apply
CO1l | Demonstrate media preparation and sterilization techniques Psychomotor, Mechanism
Affective Respond
cO?2 aPse;a]‘;)srm staining techniques, antimicrobial and cell counting Ig::fcnhlgr\;ztor, MQE;II);sm
Affective Respond
Cognitive, Apply
CO3 | Practice the different culturing techniques Psychomotor, Mechanism
Affective Respond
Cognitive, Apply
CO4 | Determine the characteristics of bacteria Psychomotor, Mechanism
Affective Respond
co5 Experiment on isolation of microbes for metabolites Ig::)?cnt:(t)%ztor, MQEEL);sm
production Affective Respond
S.No List of Experiments
1 Media preparation and Sterilization
2 Preparation of slants /plates and aseptic transfer of microbial cultures
3 Staining and identification of microbes using simple and differential staining
4 Isolation of microbes using spread plate method
5 Isolation of microbes using streak plate method
6 Isolation of microbes using pour plate method
7 Microbial growth control using Kirby-Bauer method
8 Cell counting
9 Biochemical characterization of microbes
10 Screening of microorganisms for enzyme production
HOURS TUTO(I)?IAL PRAC;’(I)CAL TOT?(I)_




Mapping Of Course Outcomes with Program Outcomes

PROGRAM OUTCOMES
1 2 3 | 4 5 6 7 8 9 10 | 11 | 12 | PSO1 | PSO2
Cco1 3 3 1|11 1 0 1 0 1 1 1 1 0 0
CO2 3 3 111 1 2 2 1 1 1 1 1 0 0
CO3 3 1 2 | 3 1 2 1 0 1 1 1 1 2 0
CO4 3 3 2 |0 1 0|2 0 1 1 1 1 0 2
CO5 3 2 2 |3 1 2 2 1 1 0 1 1 2 2
Total 16 | 14 | 9 |10| 6 8 | 8 2 5 4 6 6 5 5
ScaledValue 3 3 2 | 2 2 2 2 1 1 1 2 2 1 1
1-51071 1, 6-1010 2, 11-1501 3
0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation
L|T|P|SS|C
XBT 310 0|0|0] O 1
INPLANT TRAINING - |
C P | A L|T|P]|SS|H
1 1 1 0|0|0] O 0
PREREQUISITE: Nil
COURSE OUTCOMES:
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1:Relate classroom theory with workplace practice Cognitive Understand
CO2:Comply with Factory discipline, management and business Affective Respond
practices.
CO3: Demonstrates teamwork and time management Affective Value
CO4:Describe and Display hands-on experience on practical skills | Psychomotor | Perception
obtained during the programme. Set
CO5:Summarize the tasks and activities done by technical documents | Cognitive Evaluate
and oral presentations.
Mapping COs with POs
PO |PO |PO |PO |PO |PO |PO |PO |PO |POl |POl1l |POl |PSO |PSO
1 2 3 4 5 6 7 8 9 1 2 1 2
Co1 |2
CO2 1 3 1 1 1
CO3 3 3 3 3
CoO4 1 2 1 3 1 1
CO5 3 1 1




Total | 2 1 3 4 4 0 2 4 4 4 5 7 7
Scale |1 1 2 1 1 0 1 1 1 1 1 2 2
d
IV Semester
T P C
XBT401 1 3
Basic Transport Processes
C P A T P H
3 0 1 3
Course Outcomes Domain Level
After the completion of the course, students will be able to
Cco1 Apply the fluid transport properties in flow of fluids Cognitive Understand
COo2 Apply the particle transport properties in flow of fluids Cognitive Apply
COos3 Describe the heat and mass transfer equipments Cognitive Understand
CO4 Compute the heat transport properties in flow of fluids Cognitive Apply
CO5 Determine the mass transport properties in flow of fluids Cognitive Apply
Unit-1 Fluid Transport 6+3

Units and Dimensions, Newtonian and non-Newtonian Fluids, Laminar and turbulent flow, Continuity equation,

Bernoulli equation, Hagen-Poiseuille equation,

Unit-11 Particle Transport

6+3

Characterization of particles shape and size, Size reduction, settling and sedimentation. Agitation and Mixing - power

consumption in mixing, Mixing in bioreactors, Mixing time, Centrifugation, Filtration theory.

Unit-111 Heat Transport 6+3
Conductive and convective heat transfer, LMTD, Overall heat transfer coefficient, Heat exchangers.
Unit-1vV Mass Transport 6+3

Molecular diffusion and film theory, Mass transfer coefficients, Oxygen transfer and uptake in bioreactor, k a and its

measurement, Mass transfer operations.

Unit-V Computational Tools for the Transport Process

6+3

Introduction to Computation — Excel - MATLAB — Rprogram - RStudio

Lecture Tutorial

Practical

Total

30 15

45




Text Books:

1.

McCabe, Warren L., Julian C. Smith, and Peter Harriott, Unit Operations of Chemical
Engineering,McGraw-Hill, 2010.

Warren, L. M., C. S. Julian, and H. Peter, Unit operations of chemical engineering,

McGraw Hill Book Company, 2005.

Geankoplis, Christie John, Allen H. Hersel, and Daniel H. Lepek, Transport processes and separation
process principles, prentice hall, 2018.

Welty J, Rorrer GL, Foster DG.,Fundamentals of Momentum, Heat, and Mass Transfer,. Wiley, Revised 6"
Edition; 2014.

Reference Books:

1. Benitez, Jaime, Principles and modern applications of mass transfer operations, John Wiley & Sons, 2016.

2. Ravi, R., R. Vinu, and Sathyanarayana N. Gummadi, eds. Coulson and Richardson’s Chemical Engineering:

Volume 3A: ,Chemical and Biochemical Reactors and Reaction Engineering, Butterworth-Heinemann, 2017.

E-References:

1. https://nptel.ac.in/courses/103/103/103103037/
2. http://ce-iitb.vlabs.ac.in/List%200f%20experiments.html?domain=Chemical%20Engineering
3. http://uorepc-nitk.vlabs.ac.in/#
4. http:/fiitg.vlab.co.in/?sub=58
Mapping of COs with POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
CoO 3 3 1 1 2 2 2 0 0 0 1 3 0 0
1
CoO 3 3 2 2 1 2 2 0 0 0 2 2 1 1
2
CoO 3 3 2 3 1 2 2 0 0 0 2 3 2 3
3
CcoO 3 3 2 3 1 2 2 0 0 0 2 2 2 2
4
COo| 3 3 2 3 1 2 2 0 0 0 2 3 3 3
5

15 | 15 9 12 6 10 | 10 0 0 0 9 13 8 9

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




Mapping of Subjects with POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Original | 15 |15 9 12 6 10 | 10 0 0 0 9 13 8 9
Value
Scaled
Value 3 3 2 3 2 2 2 0 0 0 2 3 2 2
1-5-1, 6-10 - 2, 11-15-3
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
L T P C
XBT 402 1 3
BIOENERGETICS AND METABOLISM
cC| P A L T P H
310 0 1 3
Prerequisite: -
Learning Objectives:
Upon completion of this course, the students
e Would have learn various metabolic pathways.
e Would have learn how all the metabolic pathways related to each other.
Course Outcomes Domain Level
After the completion of the course, students will be able to
COL1 | Discuss the fundamental and metabolism pathways Cognitive Understand
CO2 | Identify the mechanism offatty acid and cholesterol Synthesis in | Cognitive Remember
in-vivo
CO3 | Explain oxidative phosphorylation and photophosphorylation Cognitive Understand
CO4 | Hlustrate biosynthesis of amino acids and nucleotides Cognitive Understand
CO5 | Infer about the metabolic disorder anddisease Cognitive Analyze
Course content Hours
I — Bioeneregetics and Glycolytic pathways 6+3

Bioenergetics and Thermodynamics, Phosphoryl Group Transfers and ATP, Biological Oxidation-Reduction

Reactions, metabolic pathways: Glycolysis, Gluconeogenesis, and the Pentose Phosphate Pathway, The Citric Acid




Cycle.

Il — Fatty acid, Cholestrol, Lipid and amino acid metabolism 6+3

Biosynthesis of fatty acids, Oxidation of fatty acid — beta oxidation and omega oxidation, Ketone Bodies,
Biosynthesis of Cholesterol, Biosynthesis of phospholipids and glycolipids, Metabolic Fates of Amino Groups,
Pathways of Amino Acid Degradation.

111 — Oxidative phosphorylation and photophosphorylation 6+3

Electron-Transfer Reactions in Mitochondria, ATP Synthesis, Regulation of Oxidative Phosphorylation, General

Features of Photophosphorylation — Photosystem I and I1.

IV — Biosynthesis of amino acids and nucleotides 6+3

Overview of Nitrogen Metabolism, Biosynthesis of amino acids, biosynthesis and degradation of nucleotides — De
Novo Purine Nucleotide synthesis — Purine Nucleotide Biosynthesis — Pyrimidine Nucleotide-Nucleotide

Monophosphates-Ribosomal — Purine and Pyrimidine bases are restricted by Salvage Pathways.

V — Metabolic disorders and diseases 6+3

Overall view on enegetics of metabolic pathways - Qualitative and quantitative analysis of metabolism involving
in disease and disorders. Report writing on metabolic disorders or diseases.

Lecture Tutorial Practical Total

30 15 0 45

Text Books:

1. Lehninger Principles of Biochemistry, David L. Nelson and Michael M. Cox, W. H. Freeman; 6th edition
edition (13 February 2013), 1158 pages ISBN-10: 1464109621, ISBN-13: 978-1464109621.

2. Biochemistry, Donald Voet, Judith G. Voet 4" Edition, 2011, 1520 pages ISBN: 978-0-470-91410-6.

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

Reference Books:

1. Introduction to Protein structure, 2nd Ed by Carl Branden and John Tooze, Garland Press, 1999.

2. Structure and Mechanism in Protein Science, Alan Fersht, Freeman, 1999.

3. Protein engineering in Industrial biotechnology, Ed. Lilia Alberghina, Harwood Academic Publishers,
2002.

4. Creighton T.E. Proteins, Freeman WH, Second Edition, 1993.

E-References:

1. https://nptel.ac.in/courses/102104063/



https://nptel.ac.in/courses/102104063/

Mapping of COs with POs

PROGRAM OUTCOMES

1 2 3 4 5 6 7 8 9 10 11 | 12 | PSO1 | PSO2
co1 1 1 2 0 1 0 0 1 1 1 1 1 3 2
CO2 111 2 |0 1 0|0 1 1 1 1 2 2 3
Co3 111 2 |0 1 0|0 1 1 1 11| 3 1 2
CoO4 1 1 2 0 1 0 0 1 1 1 1 2 1 1
CO5 1 1 2 0 1 0 0 1 1 1 1 1 1 1
Total 6 | 6 |11 |1 ]| 6 1|1 6 6 6 6 | 10 9 10
ScaledValue | 2 2 3 |1 2 1 1 2 2 2 2 2 2 2
1-50 1, 6-100 2, 11-150 3
0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation
L P
XBT 403 3
CELL BIOLOGY
C P A L P
3 0 0 0

Prerequisite:-

Learning Objectives:

Upon completion of this course, the students

Would develop a deeper understanding of cell structure and how it relates to cell functions.

Would understand how cells grow, divide, and die and how these important processes are regulated.

Would understand cell signaling and how it regulates cellular functions.

Course Outcomes Domain Level
After the completion of the course, students will be able to
] o ] o . Understand
CO1 | Explain the origin of eukaryotic cells and cells specialization Cognitive
Recall the fundamental concepts in the structure and functioning . Remember
COo2 . Cognitive
of a eukaryotic cell.




Analyze the transport of proteins between intracellular .
COos3 Cognitive Analyze
compartments
. L o Cognitive
CO4 | Describe the types of cell division and its importance Understand
CO5 | Describe cellular signaling and types of signaling receptors Cognitive Understand
I — Cells and Tissues 7

Unity and Diversity of Cells — Origin of Eukaryotic cells — Plant cells — Viruses — Cell specialization: Epithelia,

Connective tissue, Nervous tissue, Muscle — Cells as experimental models — Extracellular Matrix.

Il — Cellular Organization and Membrane Transport 11

Overview of Eukaryotic cell structure: Cytoplasmic matrix, Endoplasmic Reticulum, Golgi complex,
Mitochondria, Chloroplast, Nucleus — Functions of cell organelles — Membrane Transport: Passive and Active

transport — Sodium/potassium pumps, Ca2+, ATPase pumps, Uniport, Symport and Antiport system.

11 — Intracellular Protein Trafficking 11

Transport to and from the Nucleus — Transport Across Membranes — Vesicular Trafficking Between

Intracellular Compartments

IV — Cell Division and Control 9

The cell cycle — General description and different stages of mitosis and meiosis (Interphase, Prophase, Metaphase,

Anaphase, Telophase) — Cell Growth Control: Apoptosis

V — Cell Signaling 7

Cell Signaling: Types of Cell Signaling, General Principles of Cell Signaling — Receptors in Signaling: Types of

Receptors, Signaling via G-Protein-linked Cell Surface Receptors, Signaling via Enzyme-linked Cell-Surface

Receptors.
Lecture Tutorial Practical Total
45 0 0 45
Text Books:

1. Bolsover, S. R., Shephard, E. A., White, H. A., and Hyams, J. S. Cell biology: a short course. John
Wiley & Sons, 2011.

References:

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

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

4. Julio E. Celis. Cell biology: A Laboratory Handbook. 3" Edition, Vol. 1, Elsevier Academic Press,
2006.




E-References:

1. http://nptel.ac.in/courses/102103012/
2. https://cellbiology.med.unsw.edu.au/cellbiology/index.php/Cell_Biology_Introduction

Mapping of COs with POs

PROGRAM OUTCOMES
1 2 3 |4 5 6 7 8 9 10 | 11 | 12 | PSO1 | PSO2
COo1 3 0 010 1 0 0 0 0 0 1 1 0 0
CO2 3 1 0 |1 1 1 0 0 1 1 0 0 0 0
CO3 3 1 0 (0 1 0 0 0 0 0 1 1 0 0
CO4 1 1 0 |1 1 1 0 0 1 1 1 1 0 0
CO5 3 1 0 |1 1 1 0 0 1 1 1 1 0 0
Total 15| 5 1 |4 6 5 0 0 3 3 5 5 2 1
ScaledValue 3 1 111 2 1 0 0 1 1 1 1 1 1
1-50 1, 6-100 2, 11-150 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation

L T |P| C

XBT 404 3 0 |0] 3
IMMUNOLOGY

C P | A L T |P| H

3 0 0 3 0 |0 3

Prerequisite: Genetics

Learning Objectives:
Upon completion of this course, the students
e Would be able to explain role of immune cells and their mechanism in preventing the body from
foreign attack and infectious disease, cancer and other disease development.
e Would apply the knowledge of immune associated mechanisms in medical biotechnology research.

Course Outcomes | Domain Level

After the completion of the course, students will be able to
CO1 | Write the general concepts of immune system Cognitive Remember

Explain the properties of antigens and antibodies and their .. Understand
coz |. P . _p p_ g Cognitive

interactions via various tests.

Describe various mechanisms of antigen presentation and . Understand
COo3 gen p Cognitive

MHC.
CO4 | Compare the different types of hypersensitive reactions Cognitive Understand




Summarize various types vaccines and immunization . Understand
CO5 . P Cognitive

techniques
I- Immune System 9

Organization of the immune system — Types of immune system: Innate and adaptive — Structure and
functions of important immune cells: T cell, B cell development , Macrophage, Neutrophil, NK cell,
Dendritic cell, Stem cells — Immune organs: Bone marrow, Spleen, Thymus, Lymph node, Mucosal and
Cutaneous associated Lymphoid tissue (MALT & CALT).

I1- Antigens and Antibodies 9

Antigens: Immunogenicity, Antigenicity, Epitope, haptens and Adjuvants — Antibody: Structure, Classes and
Biological Activities;Molecular basis of antibody diversity; Polyclonal antibiotics,Monoclonal antibodies —
Antigen-antibody reaction: Cross-Reactivity, Affinity, Avidity, Precipitation and agglutination reactions.

Immunotechniques: ELISA, RIA, Flow cytometry, Immunoelectrophoresis, Western Blotting

I11- MHC and Antigen Presentation 9

Major Histocompatibility Complex: Structure, Function and classes of MHC molecules, Immune
responsiveness to MHC — Antigen processing and presentation: Endogenous antigens (The Cytosolic

Pathway), Exogenous antigens (The Endocytic Pathway)

IV- Complement, Hypersensitivity and Autoimmunity 9

Regulation of immune response; Complement System: Functions, Components, Activation and Regulation of
complement system — Allergy and hypersensitivity: Types of hypersensitivity — Autoimmunity, Auto immune

disorders; immune tolerance; Graft versus host reaction.

V- Vaccines and Cancer Immunology 9

Vaccines: Active and Passive Immunization, Whole-Organism Vaccines, Purified Macromolecules as
Vaccines, Recombinant-Vector Vaccines, DNA and Multivalent Subunit Vaccines. Tumors of the Immune

System - Tumor Antigens - Immune Response to Tumors — Cancer immunotheraphy.

Lecture Tutorial Practical Total
45 0 0 45
Text Books:

1. Janes Kuby., Immunology, WH Freeman and Company, Newyork.,7th Edition, 2013.
2. Roitt, 1., Essential Immunology, Blackwell Scientific Publications, Oxford, 12" Edition, 2011.

References:

1. Abbas, K. A., Litchman, A. H. and Pober, J. S. (2007). Cellular and Molecular
Immunology, 4th Edn., W. B. Saunders Co., Pennsylvania, USA.

2. Tizard, R.1. (2007). Immunology: An Introduction 1st Edition (English) 4th Edition,
Brooks/Cole publishers.

E - References:
1. http://www.raymondcheong.com/Yearl/immuno.html
2. http://ocw.mit.edu/courses/health-sciences-and-technology/hst-176-cellular-andmolecular  immunology-




fall-2005/lecture-notes/
3. http://www.umich.edu/~bmsteach/lopatin/Immunology/Immunology.html

Mapping of COs with POs

PROGRAM OUTCOMES
1 2 3 4 5 6 7 8 9 10 11 | 12 | PSO | PSO
1 2
Cco1 3 2 2 1 1 1 1 0 1 0 1 1 3 3
CO2 3 2 2 1 1 1 0 1 0 1 1 2 2
CO3 2 1 1 1 1 0 0 1 2 1
CO4 2 2 1 1 0 1 0 1 1 1 2
CO5 2 2 2 1 1 1 1 0 0 1 1 1 1
Total 13 9 8 4 4 5 3 0 4 0 6 5 11 10
Scaled
value 3 2 2 1 1 1 1 0 1 0 2 1 3 2
1-510] 1, 6-10101 2, 11-15101 3
0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation
COURSE CODE XUM405 L T P C
COURSE NAME ECONOMICS FOR ENGINEERS 3 0 0 3
PREREQUISITES NIL L T P H
C:P:A 2.64:0.24:0.12 3 0 0 3
COURSE OUTCOMES DOMAIN LEVEL
Cco1 Explain the concepts of economics in engineering and | Cognitive Understand
identify element of cost to prepare cost sheet Psychomotor Perception
CO2 | Calculate and Explain the Break-even point and marginal | Cognitive Understand
costing Psychomotor &Apply
Perception
COos3 Summarize and Use value engineering procedure for cost Cognitive Understand
analysis Affective Receive
CO4 Estimate replacement problem Cognitive Understand
CO5 Compute, Explain and make Use of different methods of Cognitive Understand
depreciation &Apply
UNITIT INTRODUCTION TO ECONOMICS 8

Flow in an economy, Law of supply and demand, Concept of Engineering Economics — Engineering

efficiency, Economic efficiency, Scope of engineering economics- types of costing, element of costs,

preparation of cost sheet and estimation, Marginal cost, Marginal Revenue, Sunk cost, Opportunity cost




UNIT IIBREAK-EVEN ANALYSIS&SOCIAL COST BENEFIT ANALYSIS 12

Margin of Safety, Profit, Cost & Quantity analysis-Product Mix decisions and CVP analysis, Profit/\VVolume
Ratio (P/V Ratio), Application of Marginal costing, Limitations

Social Cost Benefit Analysis: compare different project alternatives, Calculate direct, indirect and external
effects; Monetizing effects; Result of a social cost benefit analysis.

UNIT 111 VALUE ENGINEERING &COST ACCOUNTING: 10

Value engineering — Function, aims, Value engineering procedure - Make or buy decision

Business operating costs, Business overhead costs, Equipment operating costs

UNIT IV REPLACEMENT ANALYSIS 7

Replacement analysis —Types of replacement problem, determination of economic life of an asset,

Replacement of an asset with a new asset.

UNIT V DEPRECIATION 8

Depreciation- Introduction, Straight line method of depreciation, declining balance method of depreciation-
Sum of the year’s digits method of depreciation, sinking fund method of depreciation, Annuity method of

depreciation, service output method of depreciation.

LECTURE:45 TUTORIAL:0 PRACTICAL:0 TOTAL:45

TEXT BOOKS

1. Sp Gupta, Ajay Sharma & Satish Ahuja, “Cost Accounting”, V K Global Publications, Faridabad,
Haryana, 2012.

2. S.P.Jain&Narang, “Cost accounting — Principles and Practice”, Kalyani Publishers,
Calcutta, 2012.

3. PanneerSelvam, R, “Engineering Economics”, Prentice Hall of India Ltd, New Delhi,
2001.

4. William G.Sullivan, James A.Bontadelli& Elin M.Wicks, “Engineering Economy”,
Prentice Hall International, New York, 2001.

REFERENCES

1. Luke M Froeb / Brian T Mccann, ‘“Managerial Economics — A problem solving approach”
Thomson learning 2007

2. Truett&Truett, “Managerial economics- Analysis, problems & cases “Wiley India 8th edition

2004.
3. Chan S.Park, “Contemporary Engineering Economics”, Prentice Hall of India, 2002.
4. Donald.G. Newman, Jerome.P.Lavelle, “Engineering Economics and analysis” Engg. Press,

Texas, 2002




Mapping of CO with PO
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TOTAL 28 11 29

1-5-2>1,6-10> 2,11-15> 3

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

COURSE CODE

XBT407

COURSE NAME

Basic Transport Processes Laboratory

PREREQUISITES -

C:P:A

0:0.5:0.5

ol | ol

o| H| o H

= T | T
>~ I | O

LEARNING OBJECTIVES

To understand the existence of transport processes involved in unit operations through the

experiments of the characteristics of fluid mechanics, particle mechanics, heat transfer, mass transfer

and process control system.

COURSE OUTCOMES DOMAIN LEVEL

CO1 | Calculate the co efficient of discharge the various flow meters. | Cognitive Apply
Psychomotor Mechanism
Affective Respond

CO2 | Perform the characteristics curve of the pumps Cognitive Apply




Psychomotor Mechanism
Affective Respond
CO3 | Calculate the minimum area required for thickener process | Cognitive Apply
and power calculation by mixing process Psychomotor Mechanism
Respond
CO4 | Determine the thermal conductivity and heat transfer | Cognitive Apply
coefficient by heat transfer equipments. Psychomotor Mechanism
Respond
CO5 | Plot the adsorption isotherm equilibria and identify the suitable | Cognitive Apply
solvent for solvent extraction process Psychomotor Mechanism
Affective Respond
S.No | List of Experiments (30 hours)
1 . Experiment on fluid flow meters (U tube manometer, Orifice meter,
Venturi meter, Pitot tube meter). CO1 &CO2
Il.  Centrifugal and Reciprocating pumps characteristics
2 I.  Settling and Sedimentation of the particles
Il.  Experiment on Centrifugation process
I1l.  Determination of mixing power consumption. COos3
IV.  Study on Rotary Drum Filter, Leaf Filter, Filter Press, Size Reduction
Equipment and Sieve analysis]
3 l. Heat Transfer by Conduction, Convection coa
Il.  Heat Exchanger
4 I.  Simple Extraction
Il.  Batch Adsorption cos
5 I.  Introduction to MATLAB CO5
Reference:

McCabe, Warren L., Julian C. Smith, and Peter Harriott, Unit Operations of ChemicalEngineering,
McGraw-Hill, 2010.

Any Ten Experiments may choose from all TUTORIAL | PRACTICAL

COs

HOURS

TOTAL

0 30

30




Mapping of COs with POs

PROGRAM OUTCOMES
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | PSO1 | PSO2
co1 3| 3 1|1 2 2 | 2 0 |0 0 1|3 0 0
CO2 3| 2 2 | 2 1 2 | 2 0 |0 0 2 | 2 1 1
Co3 3| 2 2 | 2 1 2 | 2 0 |0 0 2 |1 2 3
CoO4 2 | 3 2 |3 1 2 1 0 |0 0 1| 2 2 2
CO5 2 3 2 3 1 1 2 0 0 0 2 3 2 2
Total 14 | 14 | 10 |12 | 6 100 |10 0 | O 0 9 | 13 8 9
ScaledValue | 3 3 2 |3 2 2 2 0|0 0 2 3 2 2
1-50 1, 6-100 2, 11-150 3
0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation
COURSE CODE XBT408 L T P
COURSE NAME
PREREQUISITE 0 0 :
c 5 A Cell Biology Laboratory - = 5
0 1 1 0 2

COURSE OBJECTIVES

Upon completion of this course, the students

Would develop a deeper understanding of cell structure and how it relates to cell functions.

Would understand how cells grow, divide, and die and how these important processes are regulated.

Would understand cell signaling and how it regulates cellular functions.

COURSE OUTCOMES DOMAIN LEVEL
CO1 | Perform the staining technique to identify the type of cells Cognitive Understand
Psychomotor | Mechanism,
Affective Respond
CO2 | Identify the cell viability by preferable staining method Cognitive Apply
Psychomotor | Mechanism,
Affective Respond
CO3 | Practice the feasible staining technique for acquire the knowledge Cognitive Apply
about the stages of mitotic division Psychomotor | Mechanism,




Affective Respond
CO4 | Apply the mechanism of SDS —PAGE electrophoresis technique by Cognitive Apply
separate the proteins Psychomotor | Mechanism,
Affective Respond
CO5 | Apply the feasible method to separate the lipds and proteins from Cognitive Apply
tissues Psychomotor | Mechanism,
Affective Respond
List Of Practical Experiments
1. Staining and observation of eukaryotic cells
2. Cell viability assay by trypan blue exclusion method.
3. Isolation of chloroplasts from spinach leaves
4. Osmosis and Tonicity
5. Extraction of lipids from tissues
6. Extraction of proteins from tissues
7. Separation of proteins by SDS-PAGE electrophoresis
8. Study of different stages of mitosis in onion root tip cells.
9. Study of different stages of meiosis in grasshopper testis cells
HOURS LECTURE PRACTICAL | TUTORIAL TOTAL
0 30 0 30

REFERENCE BOOK

1. Julio E. Celis. Cell biology: A Laboratory Handbook. 3" Edition, Vol. 1, Elsevier Academic Press,

2006.

Mapping of COs with Pos

PROGRAM OUTCOMES
1 2 3 | 4 5 6 7 8 9 10 | 11 | 12 | PSO1 | PSO2
Co1 3 0 0 (0 1 0 0 0 0 0 1 1 0 0
CO2 3 1 0 |1 1 1 0 0 1 1 0 0 0 0
CO3 3 1 0 (0 1 0 0 0 0 0 1 1 0 0
CO4 2 1 0 |1 1 1 0 0 1 1 1 1 0 0
CO5 3 1 0 |1 1 1 0 0 1 1 1 1 0 0
Total 15| 5 1 |4 5 3 0 0 3 3 5 5 0 0




ScaledVvalue | 3 1 111 1 1 0 0 1 1 1 1 0 0
1-50 1, 6-10101 2, 11-150 3
0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation
COURSE CODE XBT 409 L T P C
COURSE NAME IMMUNOLOGY LABORATORY 0 0 1 1
PREREQUISITES L T P H
C:P:A=0:1:1 0 0 1 4
LEARNING OBJECTIVES
e Tointroduce the different types of qualitative and quantitative immunoassays.
e To expose the students to various immunological terms.
e To establish analytical ability to interpret the real time experimental results.
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Demonstrate separation of different components of whole blood | Cognitive Apply
using density gradient centrifugation. Psychomotor | Mechanism,
Affective Respond
CO2 | Practice the counting of blood cells Cognitive Apply
Psychomotor Mechanism,
Affective Respond
CO3 | Demonstrate the ABO blood grouping system and blood group. Cognitive Apply
Psychomotor | Mechanism,
Affective Respond
CO4 | Carry out the coupling technique to label the Antibody with | Cognitive Apply
Enzyme HRP. Psychomotor | Mechanism,
Affective Respond
CO5 | Demonstrate qualitative and quantitative assays for identifying | Cognitive Apply
the reaction pattern, similarity pattern, unknown concentration, | Psychomotor Mechanism,
separation of desired antigen. Affective Respond
S.No List of Experiments

1 Collection of Serum from Blood

2 Isolation of lymphocytes from whole blood

3 Differential Leukocyte count




Total Leukocyte count

Total and differential count of RBC

Blood Grouping Experiment

Antibody Labelling with HRP

Ouchterlony double diffusion

O o N| o o1 b

Single radial immunodifussion

10 Immunoelectrophoresis

11. DIRECT Elisa

12. Widal test

13. Latex Agglutination

Reference:1. Abbas, K. A., Litchman, A. H. and Pober, J. S. (2007). Cellular and Molecular
Immunology, 4th Edn., W. B. Saunders Co., Pennsylvania, USA.

HOURS

TUTORIAL

PRACTICAL

TOTAL

0

30

30

Mapping of COs with POs

PROGRAM OUTCOMES

1 2 3 6 7 8 9 10 11 | 12 | PSO1 | PSO2
CO1 2 2 2 1 1 1 1 3 3
CO2 2 1 1 1 1 1 1 1 2
CO3 2 1 1
CO4 2 1 1 1 2
CO5 2 2 1 1 1 1 1 1 1
Total 12 9 7 4 4 4 4 8 10
ScaledValue | 3 2 2 1 1 0 0 0 1 1 2 2
1-50 1, 6-100 2, 11-150 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation




V Semester

L] T P C

XBT 501 3 0 0 | 3
BIOANALYTICAL TOOLS

ClP| A L T P [ H

310 o 31 0 0 | 3

Prerequisite: Physics, Applied Physics

Learning Objectives:Upon completion of this course, the students

Will be able to understand the principles of instrumentation

Will be able to impart the knowledge of different techniques and methods in biotechnology

Will be able to improve the understanding of applications of techniques in the field of biotechnology

Course Outcomes Domain Level
After the completion of the course, students will be able to
Explain the basics and fundamentals of analytical techniques Understand
CO1 | and describe the various calibration techniques Understand the Cognitive
. Remember
basic measurement methods.
llustrate the instrumentation and applications of different . Understand
co2 ! . PP Cognitive
spectroscopic techniques Remember
Understand the immunological and radioactive techniques and .. Understand
CO3 . L Cognitive
their applications in biotechnology. Remember
cod4 Kn_ow tr_1e prl_nC|pIe of_lnstru_mer_natlo_n anq applications of Cognitive Understand
various imaging techniques in biological field. Remember
Classify the various techniques of Chromatography, Elaborate . Understand
CO5 . fy ques | graphy. Cognitive
the importance of electrophoresis Remember
Course content Hours
I — Introduction 9

Classification of instrumental methods — Concepts of accuracy, precision — Limits of detection (LOD) — Types of
errors: Random and Systematic — Calibration of instrumental methods: External, Internal and standard addition

methods —Signal to Noise ratio.

Il — Spectroscopic Techniques 9

Basics of electromagnetic radiation — Absorption, Transmittance and their relationship — Beer-Lambert’s law —

Principle, Instrumentation and applications of UV-Visible, IR, FTIR and Circular Dichroism Spectroscopy.

11 — Immunological and Radioactive Techniques 9

Immunoassays — Enzyme-Linked Immunosorbent Assay (ELISA), Radioimmunoassay (RIA) — Immuno
histochemistry — Immunoblotting — Flow cytommetry— Principle, Instrumentation and applications of Geiger-

Muller counter, Solid & Liquid scintillation counters.




IV — Imaging and Characterization Techniques 9

Scanning Electron Microscope — Transmission Electron Microscope — Mass spectrometry and MALDI — TOF

Analysis — Crystalline structure analysis: XRD and NMR.

V — Separation Techniques 9

Affinity-based separations — Chromatography: Column chromatography, Thin-layer chromatography (TLC),Gas
chromatography (GC) andHigh-performance liquid chromatography (HPLC) — Electrophoresis: Agarose Gel and
SDS-Polyacrylamide Gel electrophoresis.

Lecture Tutorial Total

45 0 45

Text Books:

1. Robinson, J. W., Frame, E. M. S., Frame, G. M., Eileen, M., & Skelly, F. (2005). Undergraduate instrumental
analysis.
2. Skoog, D. A., Holler, F. J., & Crouch, S. R. (2017). Principles of instrumental analysis. Cengage learning.

Reference Books:

1. Gordon, M. H., Macrae, R., & Mac Rae, R. (1987). Instrumental analysis in the biological sciences.
Blackie.
2. Bisen, P. S., & Sharma, A. (2012). Introduction to instrumentation in life sciences. Crc Press.

E-References:

1. https://nptel.ac.in/courses/103/108/103108100/
2. https://nptel.ac.in/courses/103/108/103108100/
3. https://nptel.ac.in/courses/102/103/102103083/

Mapping of COs with POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
COo1 3 2 2 1 0 0 1 0 0 0 0 2 0 1
CO?2 3 3 2 2 0 0 1 0 0 0 0 0 0 1
CO3 3 2 2 1 0 0 1 0 0 0 0 0 0 1
CO4 2 3 2 2 0 0 0 0 0 0 0 1 0 1
CO5 3 2 3 1 0 0 1 0 0 0 0 1 0 1
14 12 11 7 0 0 4 0 0 0 0 4 0 )

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

Mapping of Subjects with POs

POPO|PO|PO|PO|PO]|PO|PO]|PO]POL]|POL]|POL]PSO ]| PSO
112|345 6| 7]|8]09 0 1 2 1 2
Origin
al 14 12|11 7]0|lo|4]o0]o0] o0 0 4 0 5
Value
Scaled | 5 1 5 1 3| 2 | g | 0| 2]0]o0 0 0 2 0 2
Value

1-5-1, 6-10 > 2, 11-15->3
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation



https://nptel.ac.in/courses/103/108/103108100/
https://nptel.ac.in/courses/103/108/103108100/
https://nptel.ac.in/courses/102/103/102103083/

L T P C

XBT 502 3 0 0 3
MOLECULAR BIOLOGY

C| P A L T P H

310 0 3 0 0 3

Learning Objectives:

Upon completion of this course, the students
Would have learnt structures of DNA, RNA and its replication and repair

Would have learnt gene regulations

Course Outcomes Domain Level
After the completion of the course, students will be able to
) . Understand
COL1 | Relate and Interpret DNA and RNA structure and its role Cognitive
Remember
] ) o ] o Understand
CO2 | Explain and Applyand its replication and repair Cognitive
Apply
Classify and Develop transcription and post transcriptional . Analyze
CO3 o Cognitive
modifications
) ) ) ) ) o Understand
CO4 | Classify and Dissect translation and post translational processing Cognitive
Analyze
) ] Cognitive
CO5 | List and respond gene regulations Remember
Course content Hours
I — Introduction 9

Definition of Gene — Chromosomal organization of gene — Functional rearrangements in chromosomal DNA —
Organizing cellular DNA into chromosome — Morphology and functional elements of eukaryotic chromosomes.

Il — Replication and Repair 9

Chemistry of DNA synthesis — Modes of DNA replication — Enzymes of replication — Models of replication —
Prokaryotic replication — Eukaryotic replication — DNA mutations — Types of mutations — Types of DNA damage

— DNA repair mechanisms

11 — Transcription and RNA processing 9

Types of RNA — RNA polymerase enzymes (prokaryotic & eukaryotic) — Transcription initiation factors —
Transcriptional elongation (prokaryotic & eukaryotic) — Transcriptional termination (prokaryotic & eukaryotic) —

Prokaryotic RNA processing — Eukaryotic RNA processing (3’-polyadenylation, 5’-CAP formation, RNA




decapping, mRNA splicing).

IV — Translation and its regulation

9

Protein synthesis machinery (t-RNA, m-RNA, ribosomes, aminoacyl tRNA synthetases) — Initiation of protein
translation (prokaryotic & eukaryotic) — Elongation of protein translation (prokaryotic & eukaryotic) —

Termination of protein translation (prokaryotic & eukaryotic) — Regulation of translation.

V — Regulation of gene expression

9

Prokaryotic gene regulation (activator, inducer & repressor) — Eukaryotic gene regulation (histone modification,

DNA modification & chromatin remodelling).

Lecture Tutorial Practical

Total

45 0 0

45

Text Books:

1. VermaP.S. (Author), Agarwal V.K. Molecular Biology, 2010.

2. Principles and Techniques of Biochemistry and Molecular Biology, Cambridge  University Press; Eighth

edition, 2018.

Reference Books:

1. Molecular Biology of the Gene, James D. Watson, A. Baker Tania, P. Bell Stephen, Gann Alexander,
Levine Michael, Losick Richard, Pearson Education; Seventh edition, 2017.
2. Molecular Biology Made Simple and Fun, David P. Clark (Author), Lonnie Dee Russell (Author), 2010.

E-References:

1.

2.
3.
4

o

6.

https://nptel.ac.in/courses/102106025/
https://www.embl.de/training/e-learning/
https://swayam.gov.in/course/5065-molecular-biology

https://www.ox.ac.uk/admissions/undergraduate/courses-listing/biochemistry-molecular-and-

cellular?wssl=1
https://vlab.amrita.edu/?sub=3&brch=77
https://www.youtube.com/watch?v=VACRCQfXUrg

Mapping of COs with Pos

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
CO1 1 1 2 0 1 0 0 1 1 1 1
CO?2 1 1 2 0 1 0 0 1 1 1 1
CO3 1 1 2 0 1 0 0 1 1 1 1
CO4 1 1 2 0 1 0 0 1 1 1 1
CO5 1 1 2 0 1 0 0 1 1 1 1
5 5 10 0 5 0 0 5 5 5 5

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




Mapping of Subjects with POs

PO | PO | PO|PO|PO|PO|PO|PO|PO|POLl|PO1|PO1 | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2
Origin
al 5 5 10 0 5 0 0 5 5 5 5
Value
Sealed | 4 1 4 5 o 1001 1] 1|1
Value

1-5-1, 6-10— 2, 11-15—->3
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation

L T P C

XBT 503 2 1 0 3
BIOREACTION ENGINEERING

C| P A L T P H

210 1 3 1 0 4

Learning Objectives:

Upon completion of this course, the students

Would able to known about the basics of biochemical process.

Would have understood the concepts of enzyme kinetics.

Would have knowledge on the kinetic model for biochemical reactions.

Would able to design a bioreactor for a particular biochemical process.

Course Outcomes Domain Level

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

COL1 | Apply the fundamentals of reaction kinetics Cognitive Apply
CO2 | calculate the M-M kinetics parameter. Cognitive Apply
CO3 | Classify theenzyme immobilization method Cognitive Apply
CO4 | Estimate the Monod parameters of cell growth. Cognitive Apply
cO5 _Organi'z'etypes of bioreactor reactors for suspension and Cognitive Apply
immobilized culture.
Course content Hours
Unit-1 — Reaction Kinetics 6+3

Rate law — Order of reaction kinetics: Zero, First and Second Order reactions — Ideal reactors: Batch, Mixed flow,

and Plug flow - Temperature effect on rate constant.

Unit-11 — Enzymes Production and Its Kinetics 6+3

M-M Kinetics — enzyme inhibition — enzyme stability& specificity- factors affecting reaction rates — industrial




production process- Industrial production and applications of enzymes: a-amylase — cellulase — protease — lipase.

Unit-111 — Immobilization System 6+3

Enzyme Immobilization — Diffusion Effects — Thiele modulus, Effectiveness factor, Damkoehler number -
Application of hydrolytic enzymes-Immobilized microbial cells, carrier binding, Entrapping, Cross linking,
Advantages and disadvantages of immobilized cells.

Unit-1V — Cell Growth Kinetics 6+3

Kinetics of cell growth — Substrate utilization and product formation —Structured, Unstructured non segregated
models to predict specific growth rate, cell growth in continuous cultures Definitions and stoichiometric
calculations-elemental balances, Degree of reduction, Theoretical predictions of yield coefficients - Microbial,

animal and plant cell cultivation —factors affecting the growth.

Unit -V — Bioreactors 6+3

Microbial and enzyme reactors - ldeal Bioreactors-Type of bioreactor-Airlift bioreactors-Airlift pressure cycle
bioreactors—Fluidized bed reactors-trickle bed reactors-loop reactor-Stirred tank reactors-Bubble column

fermenter — Optimization and scale up.

Lecture Tutorial Practical Total

30 15 0 45

Text Books:

1. Bailey J.E. and Ollis D.F, Biochemical Engineering Fundamentals, Second edition, McGraw Hill Co,
Newyork, 2010.
2. Rajiv Dutta, Fundamentals of Biochemical Engineering, First Edition, Springer, 2008.

Reference Books:

1. Jens Nielsen, John Villadsen and Gunnar Liden, Bioreaction Engineering Principles, Second edition,
Kluwer Academic/Plenum Publishers, Newyork, 2003.
2. GhasemNajafpour, Biochemical Engineering and Biotechnology, Elsevier, 2007.

E-References:

http://nptel.ac.in/courses/103105054/

Mapping of COs with Pos

PO1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
CO1| 3 1 1 1
CO2| 2 3 1 1 1 2
CO3 1 3 2 3 1
CO4 1 2 3 1 2




CO5 |1 2 3 1 2 1 3
6 7 8 2 0 0 0 0 1 0 1 9 8 6
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
Mapping of Subjects with Pos
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
O\;g'l;]eal67820000101986
Yaedl 2 221 ofofofo|1|o |1 |3]z2]:2
1-5-1, 6-10— 2, 11-15->3
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
L T P C
XBT 504 3 0 0 3
PLANT BIOTECHNOLOGY
clpP|A L] T |]P|H
3 o] o0 3] o o3
Prerequisite: Cell biology, Genetics and Molecular biology
Learning Objectives:
Upon completion of this course, the students
Would have understand the fundamentals of plant cells.
Would have learn the techniques in Plant Tissue Culture.
Would have understood various techniques of gene transfer in plants.
Would have learn production of Biomolecules from plants for various applications.
Course Outcomes Domain Level
After the completion of the course, students will be able to
co1 Describe the p_Iant genome and knows various terminology Cognitive Remember
related to plant tissue culture. Understand
Describe Fundamentals of plant cells and plant tissue culture | Cognitive Remember
CO2 . i .
and knows various media for tissue culture. Understand
co3 Compare thg va_trious gene transfer methods in plants and Relate Cognitive Remember
each other with its pros and cons Understand
co4 Relat_e and Analyze various vectors and genetic manipulation Cogritive Understand
techniques Analyze
CO5 Choose and Apply Herbicide tolerance pesticide, GMOs and Cognitive Understand
molecular farming. Apply
Course content Hours
Unit-1 — Introduction to Plant Tissue Culture 9

Scope of plant biotechnology — Plasticity and

totipotency - History of plant tissue culture — Types and

composition of tissue culture media — Role of plant growth regulators and elicitors— Physiochemical conditions




for tissue culture — Kinetics of growth and nutrient optimization; viability in the tissue culture; somaclonal
variation.

Unit-11 — In vitro Propagation | 9

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

Unit-111 — Plant Breeding Techniques | 9

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

Unit-1V — Genetic Transformation of Plants \ 9

Agrobacterium mediated gene transfer — Crown gall disease, Genes involved in DNA transfer, Ti plasmid, Ri
plasmid - Binary vector system - Plant viruses and different types of Viral Vectors — Gemini virus, Cauliflower
mosaic virus — Direct gene transfer methods — particle gun bombardment, electroporation. Indirect gene transfer
techniques.

Unit-V — Applications of Plant Biotechnology \ 9

Molecular farming/ Pharming of proteins — Bioreactors for recombinant protein, Secondary metabolite production
using plant cell culture. Antisense technology in crop improvement - Therapeutic/Industrial applications of plant
products - Plant vaccines, custom-made antibodies, Transgenic plants - their issues and solutions.

Lecture Tutorial Practical Total

45 0 0 45

Text Books:

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

2. Neal Stewart, Jr., Plant Biotechnology and Genetics: Principles, Techniques, and Applications. John
Wiley & Sons Inc. USA, 2008.

Reference Books:

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

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

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

E-References:

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




Mapping of COs with POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Cco1 2 0 1 1 2 1 0 0 1 1 1 3 3 3
CO2 3 2 2 2 3 2 1 1 2 1 1 2 2 2
CO3 2 1 3 1 2 2 1 0 2 2 1 2 2 2
CO4 3 2 2 2 2 2 1 1 1 1 0 3 2 2
CO5 3 3 3 2 3 2 3 2 2 2 2 3 1 1
13 8 11 8 14 9 5 4 8 7 5 13 10 10
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
Mapping of Subjects with Pos
PO | PO | PO|PO|PO|PO|PO|PO|PO|PO1|PO1| POl | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2
Origin
al 13 8 11 8 14 9 5 4 8 7 5 13 10 10
Value
Scaled | 5 | 5 | 3 1 2 | 32| 1]1]|2] 2 1 3 2 2
Value
1-5-1, 6-10—> 2, 11-15—>3
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
L|T]|P C
XBT 505A 010 3
FOOD BIOTECHNOLOGY
C P A L|T]|P H
310 0 0|0 3

PREREQUISITE: -

deliver nutrition

Learning Obijectives:

Upon completion of this course, the students

Will be able to understand safety aspects of fermented food products

Will be able to describe selected industrial food biotechnology processes

Will be able to understand the application of biotechnology in animal, plant and food production

Will be able to describe selected classical fermentation processes and to describe how fermentation can

Course Outcomes

Domain

Level

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




CO1: Know the principles and defines the concepts of food .

) Cognitive Remember
biotechnology.
CO2: Describe the role of microbes associated with food products. Cognitive Understand
COa3: Outlines the methods for Genetically modified food production. Cognitive Analyze
CO4: Discuss and compiles the various methods of food preservation . Understand

] Cognitive
and packaging
CO5: Describe the importance of food quality and regulations Cognitive Evaluate
Unit-1 Introduction to food biotechnology 9

Introduction — Scope and importance of food biotechnology — Biotechnological approaches to improve
nutritional quality and shelf life of commercialized fruits and vegetables — Functional foods: Concept of

Prebiotics, Probiotics and Nutraceuticals.

Unit-11 Utilization of microorganisms in food industries 9

Fermented dairy products: Cheese, Yoghurt —Fermented food products — Natto, Miso, Sufu, meat and

sausages — Single cell protein production— Cocoa, Tea and Coffee fermentation.

Unit-111 Genetically modified food products 9

Herbicide tolerant Soybean — Insect resistant Corn — Altered fatty acid composition Canola — Virus resistant
Plum — Vitamin enriched Golden rice — Faster maturation Coho Salmon.

Unit-1vV Food Preservation and Packaging 9

Mechanisms of food spoilage — Food preservation by low-temp: Refrigeration, freezing and freeze-drying —
Food preservation by heating: drying, osmotic dehydration, blanching, canning, pasteurization, sterilization
— Non-thermal preservation: ionizing radiation, high hydrostatic pressure, pulsed electric field — Packaging

of foods: packaging materials, packaging atmosphere

Unit-V Food safety and regulations 9

Safety of fermented foods — Approval process for food additives — Hazard Analysis Critical Control Points
(HACCP) — FSSAI

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

Byong H. Lee., Fundamentals of food biotechnology. John Wiley & Sons, 2014.

REFERENCE BOOKS:

1. Bhatia, S. C. (2017). Food biotechnology. Wpi Publishing.
2. Ray B., “Fundamental Food Microbiology”, Third Edition, CRC Press LLC, 2003.




3. Shetty, Kalidas, et al., eds. Food biotechnology. CRC Taylor & Francis, 2006.

E- REFERENCES

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

Mapping of COs with Pos

PO1 PO|PO| PO | PO | PO | PO |PO|PO|POl|PO1|PO1l|PSO | PSO
2 3 4 5 6 7 8 9 0 1 2 1 2
CO1l| 2 2 1 3 1 2 3 3 3
Co2| 2 1 3 2 2 2 2 2 2
CO3| 2 3 2 3 1 2 2 2 2
Cco4 | 2 2 2 3 1 3 3 2 2
CO5| 2 3 3 3 3 1 1
10 3 | 12 9 12 9 5 13 10 10
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
Mapping of Subjects with Pos
PO | PO | PO | PO |PO|PO|PO|PO|PO|PO1l|POLl|POLl|PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2
Origin
al 10 3 12 9 12 9 0 0 0 0 5 13 10 10
Value
Scaled | 5\ 1 | 323|200 0] o0 1 3 2 2
Value

1-5-1, 6-10 > 2, 11-15->3
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation




L T P| C

XBT 505B 31010 3
AGRICULTURAL BIOTECHNOLOGY

C|P A L|T|P H

310 0 3,10]0 3

PREREQUISITE: -

Learning Obijectives:
Upon completion of this course, the students
Will be able to understand the application of biotechnology in Agricultural fields

Will be able to describe selected industrial agri biotechnology processes

Course Outcomes Domain Level

After the completion of the course, students will be able to
CO1:Knowthe principles and defines the concepts of Agricultural .
biotechnology. Cognitive Remember
CO2:Describethe role of plant breeding in agriculture. Cognitive Understand
CO03:Outlinesthe tools and techniques of genetic engineering Cognitive Understand
CO4:Discussand compiles the biodiversity in agricultural field Cognitive Understand
CO5:Describethe importance of IPR in agricultural products. Cognitive Evaluate

Unit-1 Genomes and Genes 9

Chromatin structure, Karyotype analysis, Genome organization — C-Value para, dox, Cot curves

&significance, Chromosome behaviour.

Unit-11 Agriculture and Plant Breeding 9

Breeding of crops, Heterosis, Apomixis, Mutations, Polyploidy in crop improvement, and Principles of

integrated Pest Management.

Unit-111 Tools and Techniques of Genetic Engineering 9

Recombinant DNA technology; Concept of Genetic makers; gene interaction, multiple allelism,
pleiotropism and multiple factor inheritance. Genetic, Chromosomal and Molecular map, Techniques in
genetic engineering; Genome Analysis: Genome projects, Genome Annotation, Biological Data Bases, Data

base search engines, Sequence Analysis and Molecular Phylogeny.

Unit-1vV Biodiversity 9

Genetic diversity, Molecular diversity; Species and Population biodiversity, Collection and conservation of
biodiversity, endangered plants, endemism and Red Data Book, Biodiversity and centres of origins of

plants; Biodiversity hot spots.




Unit-V IPR on Agricultural Products 9
IPR Introduction - IPR in relation to Indian Flora- Basmati Rice, Turmeric and Neem.
LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT BOOKS:

1. Ahindra Nag., Text Book of Agricultural Biotechnology. PHI Learning Publisher New Delhi, 2008.

REFERENCE BOOKS:

1. Anshuman Singh, Ashutosh Singh, Ashutosh Kumar Srivastava2. Ray B., “Agricultural Biotechnology”
Medtech Publisher, Edition-1, 2019

E- REFERENC

ES

1. https://nptel.ac.in/content/syllabus pdf/102103016.pdf

Mapping of COs with POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
CO1 2 2 1 3 1 2 3 3 3
CO2 2 1 3 2 2 2 2 2 2
CO3 2 3 2 3 1 2 2 2
CO4 2 2 2 3 1 3 2 2
CO5 2 3 3 3 3 3 1
10 3 12 9 12 9 13 12 10
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
Mapping of Subjects with POs
PO | PO | PO | PO |PO|PO|PO|PO|PO|PO1l|POLl|POLl|PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2
Origin
al 10 3 12 9 12 9 0 0 0 0 5 13 12 10
Value
Scaled
2 1 3 2 3 2 0 0 0 0 1 3 2 2
Value
1-5-1, 6-10 —> 2, 11-15->3

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



https://nptel.ac.in/content/syllabus_pdf/102103016.pdf

L T |P|C

XBTS505C 3 0 |0} 3
PHARMACEUTICAL BIOTECHNOLOGY

C P | A L T|P|H

3 0 0 3 0 |0} 3

Prerequisite: Biochemistry, Immunology, r-DNA technology

Learning Objectives:

Upon completion of this course, the students

Would able to understand principles of biotechnology in pharmaceutical product development.
Would apply advanced biotechnology methods in novel drug development

Would able to review the production processes for antibiotics, vitamins, alkaloids and steroids

Course Outcomes Domain Level
After the completion of the course, students will be able to
identify the potential avenues and requirements from the
co1 ) o o ) ) - Analyze
biotechnologists in pharmaceutical industries and describe e | Cognitive
I . . Understand
the scope and applications of biotechnology in pharmacy
CO2 . ) o . Analyze
Outline the pharma codynamics, pharmacokinetics of drugs Cognitive
Understand
. . . Analyze
CO3 | Describe various adverse effects of drugs Cognitive
Understand
CO4 | Explain the manufacturing process for various therapeutical Coanit Analyze
) ) ) ] ) ognitive
products including vaccines, enzymes, interleukins, hormones Understand
Comprehend the methods applied to test the quality of drugs . Analyze
CO5 . ) Cognitive
and other biopharmaceuticals Understand
I- Introduction 7

Introduction to Pharmaceutical industry & development of drugs; types of therapeutic agents and their uses.
Pharmaceutical Biotechnology and Drug discovery. Scope and applications of biotechnology in pharmacy,

biological /research advances and approved biologicals for pharmaceutical uses.

I1- Drugs and Their Metabolism 10

Physiochemical properties of drugs, factors modifying drug action. Pharmaco dynamics, pharmacokinetics

and drug metabolism.

I11- Drugs and Their Interaction 10




Adverse effects of drugs and drug toxicology: Reproductive toxicity and Teratogenicity, Mutagenicity,

Carcinogenicity, Drug tolerance, Drug intolerance, drug allergy, drug induced side effects. Tachyphylaxis,

biological effects of drug abuse and drug dependence.

V- Production of Biopharmaceuticals

11

Biopharmaceutical and biological drug development, Manufacturing of biopharmaceutical, therapeutic

proteins and peptides. Recombinant growth hormones, growth factors, therapeutic monoclonal antibodies,

therapeutic enzymes and their application in health care.

V- Testing and Analysis of Biopharmaceuticals

7

Pharmaceutical Testing, Analysis and Control: Analysis of pharmaceuticals using physical, chemical and

biological methods, quality assurance and control, stability of pharmaceutical products

Lecture Tutorial Practical Total
45 0 0 45
Text Books:

1. Purohit, Kulkarni,Saluja—Pharmaceutical biotechnology, Agrobios publishers, 2003
2. Pharmaceutical biotechnology edition2 by crommel, Freeman publishers, 2004

References:

1. Crommelin.D.J.A, Robert D.

Sindela,

fundamentals and applications”, Informa Healthcare, 2008.

2. Pharmaceutical biotechnology:drug discovery and clinical applications by Kayser,Wiley publishers,
1st edition 2007
3. Katzung B.G. Basic and Clinical Pharmacology,(6th Ed) Prentice Hall of Intl., 1995

Bernd Meibohm

“Pharmaceutical Biotechnology:

E- References:
https://archive.org/details/PharmaceuticalBiotechnology/page/n111

Mapping Of COs and POs

Program Outcomes
1 2 3 4 5 6 7 8 9 10 11 |12 | PSO1 | PSO2
CO1 2 - 1 1 2 2 - - 1 1 1 1 0 0
CO2 1 1 1 1 2 2 1 2 1 2 2 2 1 0
Cos3 2 2 2 2 1 2 2 - 2 2 1 1 2 0
CO4 2 1 3 2 2 3 2 - 1 1 - - 3 0
CO5 2 3 2 2 3 3 2 2 2 2 1 1 3 0
9 7 9 8 10 12 7 4 7 8 5 5 9 0
Mapping of Subject Vs Pos
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Original | g | 7 | 9 | g | 10|12 7| 4|78 | 5 |5 | 9o
value
Scaled 2 2 2 2 2 3 2 0 2 2 0 0 2 0
to
0,1,2,3
scale




Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation

L T P C
XBT 507 0 1
BIOANALYTICAL TOOLS LABORATORY
C |P| A L T P H
05105 0 2 6
Learning Objectives:
Upon completion of this course, the students
Will be able to understand the principles of instrumentation
Will be able to impart the knowledge of different techniques and methods in biotechnology
Course Outcomes Domain Level
After the completion of the course, students will be able to
] ) ) ) Cognitive Applying
Explain the basics and fundamentals of analytical techniques ]
COo1 ) . o ) Psychomotor Guided Response
and describe the various calibration techniques. )
Affective Respond
. . Cognitive Applying
Describe the spectrophotometric methods and perform the ]
CO2 ] Psychomotor Guided Response
experiments related to spectroscopy. )
Affective Respond
) ) ] o Cognitive Applying
Understand the immunological techniques and apply it in ]
Co3 ) S Psychomotor Guided Response
various applications in biotechnology. )
Affective Respond
o ) ) o Cognitive Applying
Know the principle of instrumentation and applications of ]
CO4 o ] o o Psychomotor Guided Response
various imaging techniques in biological field. )
Affective Respond
o . . . . Cognitive Applying
Distinguish the various separation techniques, Classify the ]
CO5 . ) ) Psychomotor Guided Response
various technigues of Chromatography and Electrophoresis )
Affective Respond
S.No List of Experiments COs
Validation of accuracy and precision of an instrument used in the laboratory co1l
2 Preparation of calibration curve in spectrophotometry COo1
3 Determination of drug components by Ultraviolet Spectrophotometry CO2




4 Interpretation of FTIR spectra CO2
5 Immuno diffusion assay Co3
6 Image analysis by electron microscopy CO4
7 Qualitative analysis of compounds by Thin Layer Chromatography CO5
8 Separation of compounds using Column Chromatography CO5
9 Separation of nucleic acids by Agarose gel Electrophoresis CO05
10 Separation of proteins by SDS-Polyacrylamide gel Electrophoresis CO05
HOURS TUTORIAL | PRACTICAL TOTAL
0 30 30
Mapping of COs with POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOL1 | PSO2
Cco1 3 2 2 1 0 0 1 0 0 0 0 2 0 1
CO2 3 3 2 2 0 0 1 0 0 0 0 0 0 1
CO3 3 2 2 1 0 0 1 0 0 0 0 0 0 1
CO14 2 3 2 2 0 0 0 0 0 0 0 1 0 1
CO5 3 2 3 1 0 0 1 0 0 0 0 1 0 1
14 12 11 7 0 0 4 0 0 0 0 4 0 5
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
Mapping of Subjects with POs
PO | PO | PO |PO|PO|PO|PO|PO|PO|POLl|POl| POl | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2
Origin
al 14 | 12 11 7 0 0 4 0 0 0 0 4 0 5
Value
Scaled
Value 3 3 3 2 0 0 2 0 0 0 0 2 0 2
1-5-1, 6-10—> 2, 11-15—-3

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




COURSE CODE

XBT508

COURSE NAME

Bio reaction Engineering Laboratory

PREREQUISITES -

C:P:A

0.5:1:0.5

o | o

ol H|l o H

N T N T
o IT| N O

LEARNING OBJECTIVES

Upon completion of this course, the students will be able to apply their knowledge of Bioreaction engineering

phenomena to demonstrate aseptic enzyme techniques in the laboratory

COURSE OUTCOMES DOMAIN LEVEL
After the completion of course the students will be able to
Cognitive Apply
CO1 | Demonstrate enzyme kinetics M-M and Extraction Psychomotor | Guided Response
Affective Respond
Cognitive Apply
CO2 | Perform enzyme activity at different properties Psychomotor | Guided Response
Affective Respond
Cognitive Apply
CO3 | Demonstrate enzyme immobilization Psychomotor | Guided Response
Affective Respond
Cognitive Apply
CO4 | Determine growth kinetics Psychomotor | Guided Response
Affective Respond
Cognitive Apply
CO5 | Experiment on alcohol concentration in wine production Psychomotor | Guided Response
Affective Respond
S.No List of Experiments COs
1 Study of M-M kinetics and determination of M-M constants. Cco1
2 Extraction of enzyme from fruits and vegetable CO1
3 Effect of temperature on Enzyme Activity. Cco2
4 Effect of pH on Enzyme Activity. Cco2
5 Effect of substrate concentration on Enzyme Activity. Cco2
6 Enzyme immobilization by physical adsorption. COo3
7 Enzyme immobilization by Gel Entrapment. CO3




8 Study of Production of growth and/or non-growth associated products. CO4
9 Study of Microbial Growth kinetics and estimation of Monod parameters. CO4
10 Estimation of alcohol concentration in wine production. CO5

Reference:1. Bailey J.E. and Ollis D.F, Biochemical Engineering Fundamentals, Second edition, McGraw Hill
Co, Newyork, 2010.

TUTORIAL | PRACTICAL TOTAL
HOURS
0 30 30
Mapping of COs with Pos
PO1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
CO1] 3 1 1 1
CO2| 2 3 1 1 2
CO3 1 3 2 3 1
CO4 1 2 3 1 2
CO5 |1 2 3 2 1 3
6 7 8 0 0 0 0 1 0 1 9 8 6
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
Mapping of Subjects with Pos
PO1|PO2 | PO3|PO4 |PO5|PO6 | PO7 | PO8 | PO9 | PO10| PO11|PO12 | PSO1 | PSO2
Original
6 7 8 2 0 0 0 0 1 0 1 9 8 6
Value
Scaled
2 2 2 1 0 0 0 0 1 0 1 3 2 2
Value
1-5-1, 6-10— 2, 11-15—3

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




L|T|P|C
XBT 509 001
INPLANT TRAINING - 11
C P A L|T|P|H
0.66 | 0.66 | 0.66 0/]01]0
PREREQUISITE:- Nil
COURSE OUTCOMES:
Course Outcomes Domain Level
On the successful completion of the course, students will be able to
Cco1 Relate classroom theory with workplace practice Cog Understand
CO2 Comply with Factory discipline, management and Aff Response
business practices.
Cos3 Demonstrates teamwork and time management. Aff Value
CO4 Describe and display hands-on experience on practical Phy Perception
skills obtained during the programme. Set
CO5 Summarize the tasks and activities done by technical Cog Evaluate
documents and oral presentations.
Mapping COs with Pos
PO |PO |PO PO |PO |PO |PO |PO |PO |PO1 |[PO1 |POl1 |PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2
Cco1l |2
CO2 1 3 1 1 1
CO3 3 1 3 3 3
CO4 1 2 1 3 1 1
CO5 3 3 1 1
Total |2 1 2 4 3 0 1 3 3 4 4 6 6
Scale |1 1 2 1 1 0 1 1 1 1 1 1 2 2
d

1- Low, 2 — Medium, 3 — High




VI Semester

LI T|P|C
XBT601 310013
ANIMAL BIOTECHNOLOGY
C|P| A L|T|P|H
25|10 | 05 310|013
Prerequisite: Nil
Learning Objective: Upon completion of this course, the students
Would have learnt animal cell culturing techniques
Would have learnt designing animal cell culture lab
Would have learnt knock-out mechanisms of genes
Would have learnt techniques for production of transgenic animals and cloning
Course Outcomes | Domain Level
After the completion of the course, students will be able to
CO1: Explain animal cell culture media and animal cell culture Cognitive | Understand
techniques.
CO2: Describe various gene transfer methods in animal cells. Cognitive | Evaluate
CO3:Analyze various micromanipulation techniques and reproduce Cognitive | Analyze
them in fertilization technology. Affective Respond
CO4:Distinguish various methods and techniques for production of Cognitive | Understand
transgenic animals and cloning.
CO5: Describe manipulation strategies to improve livestock production | Cognitive | Understand
including meat and milk production
Unit-1- Cell Culture Technigques 9

Culture media composition and growth conditions; Animal cell and tissue preservation; Anchorage and
non-anchorage dependent cell culture.Key events in the development of cell and tissue culture

Advantage of tissue cultureSubculture of continuous line growth and Cell line Characterization
Extracellular Matrix and its roleCell Interaction and signalling pathwaysDesigning of cell culture
laboratoryDesign of CO, incubator and laminar flow — safety cabinetsidentification of microbial
contaminationDecontamination techniques

Unit-11- Gene Transfer Techniques 9

Kinetics of cell growth; Micro & macro-carrier culture; Hybridoma technology; Stem cell technology;
Animal cloning; Transgenic animals; Knock-out and knock-in animals.Growth of animal cells culture
Knock-out mechanism using computation biology

Unit-111- Invitro Fertilization and Embryo Transfer 9

invitro fertilization and its limitations - Artificial insemination, Super ovulation, Embryo splitting, Biopsy
and Sexing of embryos and Embryo transfer- Embryo cryopreservation techniques — Limitations in
embryo transfer - Breeding of farm animals.Embryo transfer; https://www.uaex.edu/publications/pdf/fsa-
3119.pdf

Unit-1V- Manipulations for Product Improvement 9

Manipulation of Growth hormone; Role of Somatotropic and Thyroid hormone in growth - Probiotics as
growth promoters; ldeal characteristics, Mode of action and uses of probiotics; Manipulation of lactation




— Lactogenesis and galactopoiesis, wool growth and rumen microbial digestive system.Growth of animal
cells in the lab - theoretical and practical

Unit-V- Transgenic Animals 9

Scope and importance of transgenic animal technology - Various strategies for the production of
transgenic animals: pronuclear microinjection, embryonic stem cells and somatic cell nuclear transfer —
Gene knock in and knock out models for studying human disorders - Transgenic animals as bioreactors
for producing pharmaceutically important compounds and therapeutics.

Lecture Tutorial Practical Total

45 0 0 45

Text Books:

1. Freshney, R. L., Culture of Animal Cells: A manual of Basic technique, John , Wiley and sons, 6th
Edition, 2010.

2. Ramadoss, P., Animal Biotechnology: Recent Concepts and Developments, MJbPublishers,
Chennai, 1st Edition, 2008.

References:

1. Masters, J.R.W., Animal Cell Culture: Practical Approach, Oxford University Press, New  York,
3rd Edition, 2000.

2. Holland, A. and Johnson, A., Animal Biotechnology and Ethics, Springer Verlag, New York,1st
Edition, 1998.

E References:
1. http://www.biotechnology4u.com/question_bank_question_answer.html
2. NPTEL course material on Transgenic animals as
bioreactors:https://nptel.ac.in/courses/102/103/102103013/

COs Vs POs

1 2 3 4 5 6 7 8 9 0 1 2 1

PO | PO | PO | PO | PO|PO|PO|PO|PO|POLl|POLl|POLl| PSO | PSO

CO 3 2 1 2 2 0 1 1 2 1 1 2 1
1

CcO 3 1 2 1 2 0 0 1 0 2 1 3 2
2

CO 3 1 2 3 3 2 2 1 2 2 2 3 3
3

CO 3 2 2 2 3 1 1 1 1 2 2 2 1
4

CcoO 3 2 3 1 2 2 1 1 1 2 2 2 1
5

15 8 10 9 12 5 4 5 6 9 8 12 8

PO | PO | PO | PO | PO |PO|PO|PO|PO|POLl|POLl|PO1|PSO
1 2 3 4 5 6 7 8 9 0 1 2 1

Origin | 15 8 10 9 12 5 4 5 6 9 8 12 0
al
value

Scaled | 3 2 2 2 3 1 1 1 2 2 2 3 0 0
Value

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation



http://www.biotechnology4u.com/question_bank_question_answer.html

L T P C
XBT602 ] 5
XBT602 Process Biotechnology — Upstream Processes
C|P | A L T P H
310 0 2 3
Prerequisite: -
Learning Objectives: Upon completion of this course, the students
Would be able to identify the parts of a fermenter
Would know about the media components for fermentation process.
Would be able to select the parts of a bioreactor for designing a particular production process.
Would be able to design the scale up procedure of a bioreactor.
Course Outcomes Domain Level
] ) ) . Remember
CO1 | Recall the basic parts of a fermentor and its operations. Cognitive
Demonstrate the different media components involved in a Cognitive
Cco2 _ Apply
fermentation process.
) ] ) ] o Cognitive
CO3 | Differentiate various control systems involved in bioprocess system. Apply
] ] o Cognitive Apply
CO4 | Measure the various transport phenomena involved in bioprocesses.
cos Explain the scale up procedure of mixing, aeration and know the Cognitive Understand
applications
I — Introduction to process Biotechnology 6+3

General requirements of fermentation processes — basic configuration of fermenter and ancillaries, main parameters

to be monitored and controlled-; Kinetics of cell growth, substrate utilization and product formation; Structured and

unstructured models; Batch, fed-batch and continuous processes.

Il — Media formulation and optimization

6+3

Sterilization of air and media, medium requirements for fermentation processes, carbon, nitrogen, minerals,

vitamins and other complex nutrients, oxygen requirements, simple and complex media, medium optimization

techniques.

111 — Instrumentation and Process Control:

6+3

Instrumentation, measurement and control of the bioprocess parameter such as temperature, pressure, pH, dissolved

oxygen, redox, microbial biomass, flow measurement-Agitation and aeration-Detection and prevention of foam,




Feedback and feed forward control; Types of controllers — proportional, derivative and integral control, tuning of

controllers.

IV -Transport Phenomena in Bioreactors 6+3

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

various methods.

V — Applications to Biological Systems | 6+3

Scale up consideration for constant K | a, shear forces, mixing time-Bioprocess considerations in using Animal and
Plant cell cultures. Case studies on Single Cell protein Production, Bioethanol - Case studies on Applications of
Bioprocess Engineering.

Lecture Tutorial Practical Total

30 15 0 45

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

References:
1. Pauline Doran, Bioprocess Principles, Academic press, 2004.
2. Neilson J and Villadsen J, Biochemical Engineering Principles | ed, Plenum Press, 2000.
3. Stanbury P F Whitaker, A and Hall S.J, Principles of Fermentation Technology 2nd ed, Aditya Book Pvt
Ltd, 2001.
4. Lee J.M, Biochemical Engineering 2nd ed, Prentice Hall, 2000.

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

Mapping of COs with POs

PROGRAM OUTCOMES

1 2 3 |4 5 6 7 8 9 10 11 | 12 | PSO1 | PSO2
Co1 3 1 2 2
CO2 2 3 2 1 1 1 3 2 3 3
CO3 1 2 2 1 1 1 0 0
CO4 1 3 2 13 1 0 0
CO5 1 3 2 |3 1 1 2 2 1 1
Total 8 | 11 8 | 7 2 0 2 0 4 0 5 5 6 6
ScaledValue 2 3 2 2 1 0 1 0 1 0 1 1 2 2

1-50 1, 6-100 2, 11-150 3

0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation



http://users.ox.ac.uk/~dplb0149/publication/NPRBiocatalysisRev.pdf

XBT603 T i c
XBT603 PROCESS BIOTECHNOLOGY - Downstream ; ?
Processes
C| P | A L| T P H
310 0 1 2 0 3
Prerequisite: -
Learning Objectives: Upon completion of this course, the students
Would be able to identify the parts of a fermenter
Would know about the media components for fermentation process.
Would be able to select the parts of a bioreactor for designing a particular production process.
Would be able to design the scale up procedure of a bioreactor.
Course Outcomes Domain Level
After the completion of the course, students will be able to
col Recall the fundamentals of downstream processing for product Cognitive Remember
recovery
Compute the problem-solving techniques required in multi-factorial
CO2 | manufacturing unit by physical methods. Apply principles of Cognitive Apply
various unit operations used in downstream processing
CO3 | Analyze the different methods involved in isolation products. Cognitive Analyze
CO4 | Explain the principles of chromatography techniques Cognitive Understand
cos Calculate the drying time for various dryers used in the purification | Cognitive Apply
of products.
Unit -1 DOWNSTREAM PROCESSING 6+3

Introduction to downstream processing principles characteristics of biomolecules and bioprocesses. Cell disruption

for product release — mechanical, enzymatic and chemical methods. Pretreatment and stabilization of bio products

Unit -1l PHYSICAL METHODS OF SEPERATION 6+3
Unit operations for solid-liquid separation - filtration and centrifugation.
Unit —111 ISOLATION OF PRODUCTS 6+3

Adsorption, liquid-liquid extraction, aqueous two-phase extraction, membrane separation— ultrafiltration and

reverse osmosis, dialysis, precipitation of proteins by different methods.

Unit -1V PRODUCT PURIFICATION 6+3




Chromatography — principles, instruments (GC, HPLC and FPLC) and practice, adsorption, reverse phase, ion-

exchange, size exclusion, hydrophaobic interaction, and bioaffinity and pseudo affinity chromatographic techniques.

Unit — V FINAL PRODUCT FORMULATION AND FINISHING OPERATIONS

6+3

Crystallization, drying and Lyophilization in final product formulation.

Lecture Tutorial Practical

Total

30 15 0

45

Text Books:

1. Nooralabettu Krishna Prasad, Downstream Process Technology, A New Horizon in Biotechnology, PHI Pvt

Ltd,2" Edition, 2012.

2. Sivasankar, B. Biosperations: Principles and Techniques. PHI Learning Pvt. Ltd., 2005.

References:

1. Hatti-Kaul, Rajni, and Bo Mattiasson. "Downstream processing in biotechnology.” Basic biotechnology.

Cambridge University Press, Cambridge, 2001.

2. Roger G. Harrison, Paul W. Todd, Scott R. Rudge, Demetri P. Petridesl, “ Bioseparations Science and

Engineering, oxford University Press, 2015.

3. J. AWesselingh, Johannes Krijgsman, “Downstream Processing in Biotechnology” , Delft Academic

Press/\/SSD, 2013.

E-References:
http://vlab.amrita.edu/?sub=2&brch=191&sim=341&cnt=1
http://vlab.amrita.edu/?sub=2&brch=191&sim=1547&cnt=1
http://vlab.amrita.edu/?sub=2&brch=190&sim=606&cnt=1
vlab.amrita.edu/?sub=3&brch=273

Mapping of COs with POs

PROGRAM OUTCOMES
1 2 3 14| 5 6 | 7 8 9 10 | 11 | 12 | PSO1 | PSO2
Co1 3 2 |1 1 1 1 1
CO2 2 3 2 |1 1 1 1 1 1
CO3 2 3 112 1 1 1 2
CO4 2 1 3 |2 3 1 1 2 1
CO5 2 2 3 |1 2 1 1 2 2 3 3
Total 11 9 11 | 7 4 |15 5 2 5 7 8



https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Roger+G.+Harrison%22&source=gbs_metadata_r&cad=8
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Paul+W.+Todd%22&source=gbs_metadata_r&cad=8
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Scott+R.+Rudge%22&source=gbs_metadata_r&cad=8
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Demetri+P.+Petrides%22&source=gbs_metadata_r&cad=8
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22J.+A.+Wesselingh%22&source=gbs_metadata_r&cad=3
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Johannes+Krijgsman%22&source=gbs_metadata_r&cad=3
http://vlab.amrita.edu/?sub=2&brch=191&sim=341&cnt=1
http://vlab.amrita.edu/?sub=2&brch=191&sim=1547&cnt=1
http://vlab.amrita.edu/?sub=2&brch=190&sim=606&cnt=1

Scaled
3 2 3 12| 0 1|1 0 1 0 1 1 2 2
Value
1-510 1, 6-1010 2, 11-150 3
0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation
L P |C
XBT604
A 3
MASS TRANSFER FUNDAMENTALS
C |P A L P |H
25 |0 |05 3
Prerequisites:Nil
Objectives:

To facilitate the learners, understand the basic concepts and principles of mass transfer and apply them in

distillation, absorption adsorption drying and humidification operations.

Course Outcomes: At the end of this course, the students should be able to Domain Level
CO1 | Explain the basic principles in diffusional mass transfer and Cognitive | Understand
calculate the rate of the mass transfer under one dimensional steady | Affective Analyse
state diffusion Receive
CO2 | Describe the operations of Distillation and absorption and Calculate | Cognitive | Understand
number trays for distillation and absorption tower Affective Analyse
Receive
CO3 | List situations where liquid-liquid extraction might be preferred to Cognitive | Understand
distillation Analyse
CO4 | Discuss the salient features of Separation by adsorption, | Cognitive | Understand
chromatographic separation process and explain the concept of Analyse
breakthrough in fixed-bed adsorption.
CO5 | Describe the salient features and mechanism involved in Drying Cognitive | Understand
Analyse
Course Content Hours
Unit-1 Mass Transfer and Diffusion 9

Steady state molecular diffusion in fluids and solids. One dimensional steady state and unsteady state




molecular diffusion through stationary media — molecular diffusion in laminar flow - diffusivity
measurements — overall mass transfer coefficients — Diffusion in multi component gaseous mixtures —

Diffusion in solids.

Unit-11 Distillation 9

Vapour liquid equilibrium — methods of distillation — simple, steam, flash distillation, azeotropic, Extractive

and molecular distillation — Continuous distillation — McCabe - Thiele method, ponchonsavarit method

Unit-111 Extraction and Leaching 9

L-L equilibrium — staged and continuous extraction concepts, Equipments for extraction — Solid — liquid

equilibria, leaching principles — Equipments for leaching

Unit-1vV Absorption and Adsorption 9

Theory of absorption — Factors affecting gas absorption-Equilibrium and operating line concept in absorption
stage determination - Adsorption and its types -sorbents — equilibrium consideration- kinetic and transport

considerations.

Unit-V Humidification and drying 9

Basic terminologies in humidification — psychrometric chart, construction and use. Methods of humidification
and dehumidification — equipments — spray chamber— cooling tower principles, types and operation — Theory
and mechanism of drying.

Lecture Tutorial Practicals Total

45 0 0 45

Text Books

1. Treybal R.E., “Mass Transfer Operations”, Third Edition, McGraw Hill, 1980.

2. Anantharaman, N. and K.M. MeeraSherifa Begum, “Mass Transfer Theory and Practice”, PHI Learning
Private Limited, New Delhi,2011

3. Gavhane K.A “Mass Transfer” 8" Edition, Nirali Prakashan, 2010.

References

1. Dutta, B. K., “ Principles of mass transfer and separation processes”, Prentice Hall of India, Delhi, 2007

2. Coulson and Richardson, “Chemical Engineering” Vol. I & II, Asian Books Pvt.ltd., 1998.

3. McCabe, W.L., J.C. Smith and P. Harriott, “Unit Operations of Chemical Engineering”, 7/e, McGraw-Hill
International Edition, 2005.




Mapping of COs Vs Pos

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Cco 3 3 1 3 2 1 2 1 1 0 2 2 3 3
1
(e{0) 3 3 1 3 2 1 2 1 1 0 2 2 3 3
2
Cco 3 3 1 3 2 1 2 1 1 0 2 2 3 3
3
({0) 2 1 1 1 1 1 1 1 1 0 1 1 1 1
4
Cco 3 3 1 1 1 1 1 1 1 0 1 1 1 1
5
14 13 5 11 8 5 8 5 5 0 8 8 11 11

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

Mapping of Subject Vs Pos

PO |PO |PO |PO |PO |PO |PO |PO |PO |PO1 |PO1 | PO1 | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2

Origin

al 14 | 13 5 11 8 5 8 5 5 0 8 8 11 11
value

Scaled | 5\ 5l gl 320|200l o] 2] 21]3/3
Value

1-5-1, 6-10—> 2, 11-15—-3

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




FERMENTATION TECHNOLOGY

XBT604B
C P A
3 010

LT |P |C

3
L |T|P |H
0 3

Prerequisites :-

Objectives:

To enhance the student’s ability of employability through study the core prime targeted bioprocess, microbial

cum biochemical activities in the fermentation technology.

Course Outcomes: At the end of this course, the students should be able to Domain Level

CO1 | Explain the microbial for industries and List the applications Cognitive | Understand

CO2 | Describe the primary and secondary metabolism and Interpretthe Cognitive | Understand
fermentation process

CO3 | Recognize the microbial culture and Describe the growth kinetics. Cognitive | Understand

CO4 | Discuss the isolation and characteristics of micro organismand Cognitive | Understand
Interpret the industrial significant.

CO5 | Describe the salient features of industrial fermentation. Cognitive | Understand

Course Content Hours
Unit-1 Introduction 6

Microbial Biomass — Microbial Enzymes — Microbial Metabolites — Commercial Applications of Enzymes.

Unit-11

Primary and Secondary Metabolism

9

Interrelationship between primary and secondary metabolism — Recombinant products — Transformation

processes — History of fermentation industry — The component parts of a fermentation process.

Unit-111

Microbial Growth Kinetics

9

Batch culture — Exponential phase — Declaration and stationary phases - Continuous culture — Feedback

systems — Comparison of batch and continuous culture in industrial processes

Unit-1V

Isolation and Improvement of Industrially Significant Microorganisms




and maximizing gene expression — Improvement of Industrial microorganism

Isolation and characteristics of microorganisms — Screening methods of microorganisms — Discovery processes

Unit-V Media for Industrial Fermentation

12

Antifoams — Animal cell media — Development of basal media.

Introduction — Typical media and media formulation — Energy sources — Growth factors — Nutrient Recycles —

Buffers — Precursors — Inhibitors — Inducers — Oxygen requirements — Fast metabolism — Rheology —

Lecture Tutorial

Practical

Total

45 0

0

45

Text Books

Edition, ELSIVER, 2017.

Methodologies, Jens Nielsen Academic Press, 1st Edition, 1998.

1. Stanbury.Peter.F, Allan Whitaker, Stephen J. Hall, “Principles of Fermentation Technology”, Third

2. Gregory N. Stephanopoulos, Aristos A. Aristidou., Metabolic engineering: Principlesand

References

1. Sandhu, Sardul Singh. Recombinant DNA technology. IK International Pvt Ltd, 2010.

E-References

1. https://nptel.ac.in/courses/102/105/102105058/

Mapping of COs Vs POs

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Cco1 3 3 1 3 2 1 2 1 1 0 2 2 3 3
CO2 3 3 1 3 2 1 2 1 1 0 2 2 3 3
CO3 3 3 1 3 2 1 2 1 1 0 2 2 3 3
co4 2 1 1 1 1 1 1 1 1 0 1 1 1 1
CO5 3 3 1 1 1 1 1 1 1 0 1 1 1 1
14 13 5 11 8 5 8 5 5 0 8 8 11 11
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
Mapping of Subject Vs POs
PO |PO |PO |PO |PO |PO PO |PO |PO |POl1 |PO1 [ POl |PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2
Origin
al 14 | 13 5 11 8 5 8 5 5 0 8 8 11 11
value
Scaled | 3 | 3 1 g3 2]|0]2|0|o0]| 0] 2 2 | 3 3
Value
1-5-1, 6-10 —> 2, 11-15->3

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




XBT 604C 31010 3
NANOBIOTECHNOLOGY

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

3 (0] 0 31010 3

Prerequisite: Bioinstrumentation

Learning Obijective:
Upon completion of this course, the students
Would be able to learn fundamentals of nano technology.

Would be able to learn the nano particle synthesis and its application in biotechnology

Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1: Recall the basic concepts characterization techniques and Cognitive Remember
illustrate the methods of nanoparticles synthesis. Understand
CO2: Construct microfluidic devices and relate its advantages. Cognitive Create

Understand

CO03: Designand Developtheranostics nanoparticles Cognitive Create
CO4: Outlines the environmental applications of nanoparticles Cognitive Understand
CO5: Understands the Fundamentals of Nanocarriers and design | Cognitive Create
a drug delivery system.

Unit-1- Introduction to Nanoparticles Synthesis and Characterization 9

Nanoparticles- physical, chemical and biological properties- Synthesis- Physical methods: laser
vaporization, laser Pyrolysis, ion implantation. Chemical methods for synthesis of Nanomaterials: sol-gel
method. Biological synthesis: using microorganisms, plant extracts. Characterization techniques: UV-
Spectroscopy, Dynamic Light Scattering, Zeta potential, Energy Dispersive X-Ray Analysis (EDX),
Selected Area Diffraction Pattern (SAED), SEM, TEM, AFM.

Unit-11- Microfluidics Meets Nano: Lab-on-a-Chip Devices 9

Concepts and advantages of microfluidic devices — Fluid transport — Stacking and sealing — Materials and

methods for the manufacture of microfluidic component, fluidic structures, surface modifications.

Unit-111- Nano particles As Theranostic Agents 9




Theranostic agents- properties- advantages- Carbon dots and Quantum dots- ability to cross across Blood
Brain Barriers- theranostic approach for Cancer treatment and neurodegenerative disorders- Alzheimer’s,

Parkinson’s disease.

Unit-1V- Environmental Applications of Nano particles 9

Role of iron oxide, biopolymers and metal nanoparticles in Wastewater treatment- heavy metal removal,
nanofilter devices. Role of antimicrobial coating in infectious disease prevention. Nanobiosensors for

environmental monitoring.

Unit-V- Nanoparticles and Novel Drug Delivery Systems \ 9

Fundamentals of Nanocarriers - Size, Surface, Magnetic and Optical Properties, Pharmacokinetics and
Pharmacodynamics of Nano drug carriers. Drug delivery systems- microcapsules and microspheres-
hydrogels- Polymers - Dendrimers- Dendritic Nanoscafold system. pH based targeted delivery- chitosan
and alginate. Copolymers- PLA, PLGA. Lipid Based Nanocarriers - Liposomes, niosomes- Cubosomes.
Hydrophobic drug delivery.

Lecture Tutorial Practical Total
45 0 0 45
Text Books:

1. Niemeyer, Christof M., and Chad A. Mirkin. Nanobiotechnology: concepts, applications and
perspectives. Vol. 1. John Wiley & Sons, 2004.

2. Mirkin, Chad A., and Christof M. Niemeyer, eds. Nanobiotechnology Il: more concepts and
applications. John Wiley & Sons, 2007.

References:

1. Goodsell, David S. Bionanotechnology: lessons from nature. John Wiley & Sons, 2013.
2. Freitas Jr. R.A., “Nanomedicine”, First Edition, Volume IIA, Landes Biosciences, 2004,

E- References:

1. http://www.chem.latech.edu/~ramu/msnt505/lec_notes/Ji/MSNT505_Ji_notes.htm
2. http://nptel.ac.in/courses/118107015/

Mapping of COs with POs

PO1 | PO2 | PO3 | PO4 P50 P60 PO7 PSO Pgo PO10 | PO11 | PO12 | PSO1 | PSO2
CO1| 2 3 2 2 2 2 1 2
CO2| 2 2 2 2 2 | 2 2 2 3 2 1
CO3| 1 2 3 | 3 2 3 3 3
CO4 | 2 3 3 3 2 | 3 3 1 2 1 2
CO5| 1 2 3 |2 1 2 1 1
8 12 7 5 12 |10 | 7 1 5 12 8 9
0 - No Relation, 1 - Low Relation, 2- Medium Relation, 3- High Relation
PO1 | PO2 PO PO4 PO PO6 PO | PO PO PO10 PO PO12 | PSO1 | PSO2
3 5 718 9 11
orignal | g | 15 | 7| 5 |12] 10| 7] 2 5 | 12 | 8 | 9
value




Scaled
Value

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related

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

COURSE CODE XGS606

L

COURSE NAME PROFESSIONAL SKILLS

PREREQUISITES NIL

—| o| H

C:P:A=2.6:04:0 -

A T M| T
o IT| @ O

1
L
1 0

COURSE OUTCOMES

DOMAIN

LEVEL

CO1 | Ability to understand communications

Cognitive

Remember

CO2 | Apply the known skills for career

Cognitive

Apply

CO3 | Identify inner strength

Cognitive

Remember

CO4 | Construct the attitude as a professional

Cognitive

Create

CO5 | Practicing Etiquettes

Psychomotor

Guided Response

UNIT I COMMUNICATION

9

1.1 — Brainstorming
1.2 - LSRW

UNIT 11 CAREER SKILLS

2.1 —Resume & CV preparing Skills
2.2 — Interview Skills

2.3 — Exploring Career Opportunities

UNIT 1 TEAM SKILLS

3.1 — Listening as a Team Skill

3.2 — Team Building at work place

UNIT IV | PROFESSIONAL SKILLS

4.1 — Attitude and Goal Setting

4.2 —Verbal and Non Verbal Communications

UNIT V PROFESSIONAL ETIQUETTES

5.1 - Social Etiquettes
5.2 - Cultural Ethics at work place

LECTURE: 45 TUTORIAL: 0

PRACTICAL:0

TOTAL: 45

SUGGESTED READINGS

1. | Er. A. K. Jain, Dr. Pravin S. R. Bhatia, Dr. A. M. Sheikh Professional Communication Skills S. Chand




Publications, 2015

2. | Alan Pannett. Key Skills for Professionals: How to Succeed in Professional Services, Kogan Page; 1st

edition, 2013
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L P
XBT607
PROCESS BIOTECHNOLOGY LABORATORY
C|P|A L P
05 (25| 1
Prerequisite: Process biotechnology
Learning Objectives: Upon completion of this course, the students
Would be able to identify the parts of a fermenter
Would be able to design industrial media for fermentation process.
Would be able design a particular production process.
Course Outcomes Domain Level
Cognitive Apply
CO1 | Infer the basic parts of a fermentor and its operations. Psychomotor | Mechanism
Affective Respond
) ) ) ) Cognitive Apply
con Demonstrate the different media components involved in a psychomotor | Mechanism
fermentation process.
Affective Respond
Cognitive Apply
CO3 | Interpret various control systems involved in bioreactor. Psychomotor | Mechanism
Affective Respond
Cognitive Apply
CO4 | Measure the various transport phenomena involved in bioprocesses. Psychomotor | Mechanism
Affective Respond
Cognitive Apply
CO5 | Demostartethe scale up procedure of mixing ,aeration Psychomotor | Mechanism
Affective Respond

List of Practical Experiments

Determination of thermal death rate constant for a fermentation process. (CO1)

Comparison of bioprocess efficiencies in synthetic and complex industrial media. (CO2)

Medium formulation and optimization studies. (CO2)

Estimation of biomass concentration for microbial production. (CO3)

Determination of oxygen mass transfer coefficient by Sulphite oxidation method. (CO3)

Yeast cell disruption studies by sonication.




High-resolution purification preparative liquid chromatographic techniques. (CO3)
Ammonium Sulfate precipitation of protein using yeast cell suspension. (CO4)
Crystallization of a product. (CO4)

Determination of drying time for the given sample in vacuum tray drier. (CO5)
Lyophilization (CO5

Lecture Tutorial Practical Total
0 0 30 30
Text Books:
1. Schuler and Kargi, Bioprocess engineering. Prentice Hall
References:
2. Pauline Doran, Bioprocess Principles, Academic press, 2004.
E-References:
1. http://38.100.110.143/model/bb/theory.html
2. http://38.100.110.143/model/bb/procedure.html
Mapping of COs with Pos
PROGRAM OUTCOMES
1 2 3 4 5 6 7 8 9 10 11 | 12 | PSO1 | PSO2
Co1 3 2 2 1 2 2
CO2 2 | 3 2 |1 1 1 1 3 2 3 3
CO3 1 3 3 2 1 1 0 0
CO4 1 3 3 2 1 0 0
CO5 1 3 2 2 1 1 2 2 1 1
Total 9112 |12 | 9 2 0 2 0 4 0 5 5 6 6
ScaledValue | 2 3 3 |12 1 0 1 0 1 0 1 1 2 2
1-50 1, 6—-1010 2, 11-15101 3
0-NoRelation,1-Low Relation,2-MediumRelation,3-HighRelation



http://38.100.110.143/model/bb/theory.html

LIT[P[ C

XBT 701 A 3|ofo | 3
PROTEIN ENGINEERING

C P[] A LIT[P| H

25 [ 0] 05 3|ofo | 3

Prerequisite: Biochemistry, Molecular Biology
Learning Obijective:
Upon completion of this course, the students
e Would learn to make up of proteins, structure and function.
e Would able to give mechanism of protein build up and function.
o Would learn the strategy to engineer proteins for benefits of human beings.

Course Outcomes | Domain | Level
After the completion of the course, students will be able to
CO1:Explain and understand the aminoacid characteristics and primary N Understanding
structure of proteins Cognitive
CO2:Explain and analyze the secondary and super secondary structural . Understanding
features Cognitive Analyzing

CO3:Describe and compare the different level of protein structure and their Remembering

folding mechanism. Cognitive Analyzing

CO4:Explain the protein structure its functional relationship and relate that | Cognitive | Applying

in various examples. Affective | Organization

CO5:Explain the protein engineering concepts and assist that in various Applying

engineered protein production. Cognitive | Responds to
phenomena

I- Structure and Functional Aspects of Amino acids 9+3

Acid-base properties of amino acids - Stereochemical representations of amino acids - Peptide bonds -
chemical and physical properties of amino acids - Detection, identification and quantification of amino
acids and proteins — Stereoisomerism - Non-standard amino acids — Primary structure of proteins — peptide
mapping and peptide sequencing — Edman degradation method.

I1- Protein Architecture 9+3

Ramachandran plot — Tertiary structure — Interactions that stabilize the tertiary structure — Organization of
Domains — Quaternary structure — Importance of quaternary structures in globin family — haemoglobin and
allosteric regulation — Methods to determine the three-dimensional structure of proteins.

I11- Protein Folding and Assembly | 9+3

Protein folding: Molten globule state — Role of hydrophobic residues in folding — Single and multiple
protein folding pathway — Role of disulphide bonds in protein folding — Invivo protein folding: Structure of
Molecular chaperones and their role in protein folding — osmolyte assisted protein folding - Amide
exchange and measurement of protein folding — Membrane protein folding — Protein misfolding and the
diseased state: amyloidosis.

IV - Protein Structure and Function Relationship \ 9+3

Helix turn helix motif in DNA binding proteins - Role in prokaryotic and eukaryotic transcription factors -
Trp repressor - Zn fingers & Leucine zippers - Membrane proteins and receptors : bacteriorhodopsin —




Structure function relationship in Immunoglobulin — Enzymes: Serine proteases mechanism of action.

V- Protein Engineering 9+3

Strategies for protein engineering: Effect of Disulfide bridges, Dipoles of a helices - Random and site-
directed mutagenesis in protein engineering - Role of low-fidelity enzymes in protein engineering — SNP —
Production of Peptide Vaccines — Protein microarray and its role on disease diagnosis.

Lecture Tutorial Practical Total

45 15 0 60

Text Books:

1. Voet D., Voet G. Biochemistry, 4th edition, John Wiley & Sons, 2010.

2. Branden, C. and Tooze, R., Introduction of Protein structure, Garland, 2nd Edition,1999.

3. Alan Fersht. Structure and Mechanism in Protein Science: A Guide to Enzyme Catalysis and
Protein Folding. 3rd revised edition, W.H.Freeman& Co Ltd, 1999.

References:

1. Creighton T.E. Proteins: Structure and Molecular Properties, , 2nd Edition, Freeman, WH, 1992.

2. Creighton T.E. Protein Structure: A Practical Approach, 2nd Edition, Oxford University Press, 1997.

3. Lilia Alberghina. Protein Engineering in Industrial Biotechnology, CRC press, Harwood Academic
Publishers, 2003.

E- References:

1. http://www.nchi.nIm.nih.gov/pmc/articles/PMC2763986/

2. www.niscair.res.in/sciencecommunication/ResearchJournals/rejour/ijbt/ijbt2keé/ijbt_july06.asp

3. http://books.google.co.in/books?id=x0UyTLINWSAC&pg=PA227&source=ghs_toc_r&cad=3#v=one
page&q&f=false

Mapping of COs with Pos

PO PO PO | PO PO|PO|PO]|PO]PO]|POL]|POL]|POL]|PSO ]| PSO | POL
123l als |6 7]!8lolo | 1| 21112/ 2
Clo 11 lol 1221l 1lol 221311 1] 3
Cg 213|212 2|1l 1]lol1lo0ol ol 2/|1/|1]2
go s l1l21l2lo0ololol1]l 1] 1] 3] 2] 3]s
fo 103|232/ 12l1]1 211121212/ :2
go 3213|3322 213]21]21]31]3]3]/:3
010] 9 (10121616 415 7 6 13|09 | 0] 13



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2763986/
http://www.niscair.res.in/sciencecommunication/ResearchJournals/rejour/ijbt/ijbt2k6/ijbt_july06.asp
http://books.google.co.in/books?id=x0UyTLIhWSAC&pg=PA227&source=gbs_toc_r&cad=3#v=onepage&q&f=false
http://books.google.co.in/books?id=x0UyTLIhWSAC&pg=PA227&source=gbs_toc_r&cad=3#v=onepage&q&f=false

Mapping of Subject Vs Pos

PO | PO | PO | PO|PO|PO|PO|PO|PO|PO1|PO1| POl | PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2
Origin 10 | 10 9 10 | 11 6 6 4 5 7 6
al 13 9 10
value
Scaled 2 2 2 2 3 2 2 1 1 2 2 3 2 2
to
0,1,2,3
scale
Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related
T |P| C
XBT 701B 0 0 3
PHARMACEUTICAL BIOTECHNOLOGY
C P A T |P| H
3 0 0 0 0 3

Prerequisite: Biochemistry, Immunology, r-DNA technology

Learning Objectives:
Upon completion of this course, the students

¢ Would able to understand principles of biotechnology in pharmaceutical product development.

e Would apply advanced biotechnology methods in novel drug development

¢ Would able to review the production processes for antibiotics, vitamins, alkaloids and steroids

Course Outcomes Domain Level
After the completion of the course, students will be able to
identify the potential avenues and requirements from the )
co1 ) L o ) ) o Analyzing
biotechnologists in pharmaceutical industries and describe the | Cognitive )
o ] ] Understanding
scope and applications of biotechnology in pharmacy
CO2 . ] o . Analyzing
Outline thepharmacodynamics, pharmacokinetics of drugs Cognitive ]
Understanding
) ) . Analyzing
CO3 | Describe various adverse effects of drugs Cognitive )
Understanding
CO4 | Explain the manufacturing process for various therapeutical . Analyzing
Cognitive

products including vaccines, enzymes, interleukins, hormones

Understanding




Comprehend the methods applied to test the quality of drugs . Analyzing
CO5 . ) Cognitive ]

and other biopharmaceuticals Understanding
I- Introduction 7

Introduction to Pharmaceutical industry & development of drugs; types of therapeutic agents and their uses.
Pharmaceutical Biotechnology and Drug discovery. Scope and applications of biotechnology in pharmacy,
biological /research advances and approved biologicals for pharmaceutical uses.

I1- Drugs and Their Metabolism 10

Physiochemical properties of drugs, factors modifying drug action. Pharmacodynamics, pharmacokinetics

and drug metabolism.

I11- Drugs and Their Interaction 10

Adverse effects of drugs and drug toxicology: Reproductive toxicity and Teratogenicity, Mutagenicity,
Carcinogenicity, Drug tolerance, Drug intolerance, drug allergy, drug induced side effects. Tachyphylaxis,

biological effects of drug abuse and drug dependence.

1V- Production of Biopharmaceuticals 11

Biopharmaceutical and biological drug development, Manufacturing of biopharmaceutical, therapeutic
proteins and peptides. Recombinant growth hormones, growth factors, therapeutic monoclonal antibodies,

therapeutic enzymes and their application in health care.

V- Testing and Analysis of Biopharmaceuticals 7

Pharmaceutical Testing, Analysis and Control: Analysis of pharmaceuticals using physical, chemical and

biological methods, quality assurance and control, stability of pharmaceutical products
Lecture Tutorial Practical Total
45 0 0 45
Text Books:

1. Purohit,Kulkarni,Saluja—Pharmaceutical biotechnology, Agrobios publishers, 2003
2. Pharmaceutical biotechnology edition2 by crommel, Freeman publishers, 2004

References:

1. Crommelin.D.J.A, Robert D. Sindela, Bernd Meibohm “Pharmaceutical Biotechnology:
fundamentals and applications”, Informa Healthcare, 2008.

2. Pharmaceutical biotechnology:drug discovery and clinical applications by Kayser,Wiley publishers,
1st edition 2007

3. Katzung B.G. Basic and Clinical Pharmacology,(6th Ed) Prentice Hall of Intl., 1995

E- References:
1.https://archive.org/details/PharmaceuticalBiotechnology/page/n111
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Prerequisites :Nil

Objectives:

in distillation, absorption adsorption drying and humidification operations.

To facilitate the learners understand the basic concepts and principles of mass transfer and apply them

Course Outcomes: At the end of this course, the students should be able to Domain Level

CO1 | Explain the basic principles in diffusional mass transfer and calculate | Cognitive | Understand
the rate of the mass transfer under one dimensional steady state Analysing
diffusion

CO2 | Describe the operations of Distillation and absorption and calculate | Cognitive | Understand
number trays for distillation and absorption tower Analysing

CO3 | List situations where liquid—liquid extraction might be preferred to Cognitive | Understand
distillation Analysing

CO4 | Discuss the salient features of Separation by adsorption, | Cognitive | Understand




chromatographic separation process and Explain the concept of Analysing
breakthrough in fixed-bed adsorption.

CO5 | Describe the salient features and mechanism involved in Drying and | Cognitive | Understand
Design cooling towers. Analysing

I- Mass Transfer and Diffusion 9 hrs

Steady state molecular diffusion in fluids and solids. One dimensional steady state and unsteady state
molecular diffusion through stationary media — molecular diffusion in laminar flow — diffusivity
measurements — mass transfer analogies — inter phase mass transfer, models of mass transfer at fluid — fluid
interface — two film theory and overall mass transfer coefficients — Diffusion in multi component gaseous
mixtures — Diffusion in solids.

II- Distillation 9 hrs

Vapour liquid equilibrium — methods of distillation — simple, steam, flash distillation, azeotropic, Extractive
and molecular distillation — Continuous distillation — McCabe - Thiele method, ponchonsavarit method

111 - Extraction and Leaching 9 hrs

L-L equilibrium — staged and continuous extraction concepts, Equipments for extraction — general design
considerations. Solid — liquid equilibria, leaching principles — Equipments for leaching — equilibrium stage
model for leaching and washing - simple problems.

IV- Absorption and Adsorption 9 hrs

Theory of absorption — Factors affecting gas absorption-Equilibrium and operating line concept in absorption
stage determination — Pressure drop and limiting flow rates — weeping; coning; entrainment; flooding;
channellingAdsorption and its types -sorbents — equilibrium consideration- kinetic and transport considerations

— sorption systems.

V - Humidification and Drying 9 hrs

Basic terminologies in humidification — psychrometric chart, construction and use. Methods of humidification
and dehumidification — equipments — spray chamber— cooling tower principles, types and operation — process
design of cooling tower.Theory and mechanism of drying — drying characteristics of materials -batch and

continuous drying — drying equipment — design and performance of various drying equipments.

Lecture Tutorial Practicals Total

45 0 0 45

Text Books

1. Treybal R.E., “Mass Transfer Operations”, Third Edition, McGraw Hill, 1980.

2. Anantharaman, N. and K.M. MeeraSherifa Begum, “Mass Transfer Theory and Practice”, PHI
Learning Private Limited, New Delhi,2011

3. Gavhane K.A “Mass Transfer” 8" Edition, Nirali Prakashan, 2010.

References
4. Dutta, B. K., “Principles of mass transfer and separation processes”, Prentice Hall of India, Delhi,
2007.

5. Coulson and Richardson, “Chemical Engineering” Vol. I & II, Asian Books Pvt.ltd., 1998.




6. McCabe, W.L., J.C. Smith and P. Harriott, “Unit Operations of Chemical Engineering”, 7/e, McGraw-
Hill International Edition, 2005.
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BIOINFORMATICS AND COMPUTATIONAL BIOLOGY

C P A L T P H

1 {0505 2 0 2 4

Prerequisite: Computer programming, biochemistry

Learning Objectives:
Upon completion of this course, the students
e Will be able identify different databases and will be able to know about the application of the
bioinformatics for data retrieval and for drug designing and development.

Course Outcomes | Domain | Level

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

CO1 | Explain the importance and basic concepts in  bioinformatics Cognitive Understanding
and differentiate various databases. Psychomotor Perception
CO2 | Understands the significance of sequence analysis and | Cognitive Applying
performs sequence alignment. Psychomotor Guided response
CO3 | Explain and Construct phylogenetic trees to study phylogenetic | Cognitive Understand
relationships Psychomotor Guided response
CO4 | Predict and Analysis the protein structure and molecular | Cognitive Create
docking Psychomotor mechanism
CO5 | Understand the steps involved in drug discovery process. Affective Receiving
phenomena
I- Introduction to Bioinformatics 9+6

Important contributions - aims and tasks of Bioinformatics - applications of Bioinformatics - challenges and
opportunities — Biological databases- Classification of biological databases- Primary and Secondary databases,
Sequence and structure databases, Specialized databases- retrieval system- Entrez- SRS.

I1- Introduction to Computational Biology and Sequence Analysis 9+6

Sequence alignment, Pairwise alignment, Multiple sequence alignment its applications, Local and Global
alignment, Needleman and Wunsch algorithm, Smith Waterman algorithm, Database similarity searching -FASTA
and BLAST.

I11- Phylogenetics 9+6

Introduction to Phylogenetics, Molecular Evolution and Molecular Phylogenetics, Phylogenetic tree, Forms of Tree
Representation, Rooted and un-rooted trees, Phylogenetic Tree Construction Methods: Distance based methods-
NJ, UPGMA, Character based methods —Maximum Parsimony, Phylogenetic programs, Bootstrapping.

IV- Protein Structure, Modelling and Simulations 9+3+3

Protein structure basics, Protein structural visualization and comparison, Secondary structure prediction- Chau-
Fasman, GOR, Neural networks, Protein tertiary structure prediction Homology modeling, Threading and Fold
recognition.

V- Role of Bioinformatics in Drug Discovery 9+3+3

Drug designing- objectives- Rational drug design- Computer assisted drug design and drug development-




Molecular docking and its applications- QSAR, In Silico drug design- role of structural bioinformatics in drug
design and development- Pharmacogenomics- prospects and uses.

List of Experiments

1.
2.
3.

e

o

© o N

Accession and retrieval of data from various biological databases.

Unix/Linux — basic operations and working with terminal.

Perl programming - Simple programs using Operators, Control Structures, Subroutines, Hash, Creating a
static HTML file by a Perl Program.

Heuristic methods (BLAST, FASTA) of searching for homologous sequences

Pair-wise (Needleman — Wunch Algorithm & Smith waterman Algoritghm)and Multiple sequence
alignment.

Gene prediction methods (ORF Finder).

Phylogenetic tree building using Phylip.

Protein Secondary structure prediction.

Homology Modeling.

10. Molecular Visualization and 3D structural studies using Rasmol - Commands, Domain identification.
11. Molecular Visualization and 3D structural studies using Chimera.
12. Small molecule building, using ISIS Draw and CHEM SKETCH — Tutorial

Lecture Tutorial Practical Total
45 0 30 75
Text Books:
1. David W. Mount Bioinformatics: Sequence and Genome Analysis, Cold Spring Harbor Laboratory Press,
Second Edition, 2004
2. Ghosh, Zhumur, and Bibekanand Mallick. Bioinformatics: Principles and Applications. Oxford University

Press, 2008.

3. S. Harisha , “Fundamentals of Bioinformatics”, I. K. International Pvt Ltd, 2010

References: |

1. Arthur M. Lesk, Introduction to Bioinformatics by Oxford University Press, 2008

2. T K Attwood, D J parry-Smith, Introduction to Bioinformatics, Pearson Education, 1st Edition, 11th
Reprint 2005

3. Stephen A. Krawetz, David D. Womble, Introduction To Bioinformatics A Theoretical and Practical
Approach, Humana Press, 2003

E-References:

1. http://nptel.ac.in/courses/102103044/40
2. vlab.amrita.edu/?sub=3&brch=273



https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22S.+Harisha%22&source=gbs_metadata_r&cad=6
http://nptel.ac.in/courses/102103044/40
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XBT 703
DOWNSTREAM PROCESSING
C P A
1 05|05

T [P]C
1 [ 15
T [P [H
1 [ 26

Prerequisite:Microbiology, Bioprocess Engineering, Biochemical Engineering

Learning Objectives:

Upon completion of this course, the students

Will be able understand the principle behind the different processes involved in the downstream

processing.

Course Outcomes:

Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1 Recall and describe the basics of bioseparation . Remembering
Cognitive o
process. ) Receiving
Affective
Phenomena
CO2 Outline and differentiate the different methods of | Cognitive Understanding
downstream processing. Affective Valuing
Psychomotor Perception
COos3 Identify, locate and select a specific method for a o Understanding
. Cognitive o
production process. ) Receiving
Affective
Phenomena
Psychomotor )
Perception
CO4 Recognize, perform and detect various separation Coaniti Understanding
) ] ognitive )
technique for a bioproduct development ) Responding
Affective
phenomena
Psychomotor )
Perception
CO5 Identify,choose and follow the different methods for Understanding
the purification of a particular product. Cognitive Receiving
Affective Phenomena
Psychomotor Guided
response
I- Introduction to Downstream Processing Processes 9+3+3




Scope and overview-Economics, strategies for initiation of project, Process Design Criteria cost reduction
strategies, upstream and downstream processing in biotechnology, various biotechnology products and their
biological properties, fundamentals of bioseparation. Separation process design criteria-Characteristics of
biological mixtures, Morphological features of the cell, Concentration of product of interest and impurities,
physical and rheological characteristics.

I1- Downstream Processing Methods 9+3+3

Cell disruption Techniques, types of cells, location of products inside the cells and products , cell distruption
Methods, Mechanical and Non mechanical methods- Filtration, types of filtration equipments, filter media and
filter aids, basic theory of filtration, principle of rotary drum filter- centrifugation-principle of sedimentation ,

types of centrifuges, flocculation and sedimentation.

I11- Product Identification Techniques 9+3+3

Characterization of product- Electrophoresis, Principle and methods-Analysis of product purity-
Chromatography,Enzyme Linked Immuno Sorbent Assay (ELISA),lon exchange chromatography, Reverse phase
chromatography, Affinity Ligand Technology HPLC Radial Flow Chromatography.

Experiment No 4: Extraction of pigments from spinach and estimation by thin layer chromatography.

IV- Product Separation Techniques 9+3+3

Distillation- Principle and types, Extractive distillation, Steam Distillation, Vaccum Distillation-Extraction-
Solvent extraction principles, Extraction methods, modes of aqueous two-phase extraction, Super critical fluid
extraction -Adsorption, principle, Isotherms, different types of adsorption- Evaporation, principle, factors

influencing rate of evaporation, types of evaporators.

V- Product Purification and Resolution 9+3+3

Precipitation methods (with salt, organic solvents, and polymers, extractive separations, aqueous two-phase
extraction)- Membrane based separation process, Types of membranes, Membrane process, theory and types of
membrane-Application of ultrafiltration- Application of microfiltration - Crystallization, theory of crystallization-
Freeze drying- Principle, process and application of freeze drying integrated bio-processing- product polishing
stages

List of Experiments:

1: Yeast cell disruption studies by sonication.

2: Design of thickener for batch sedimentation using yeast by Kynch’s theory.

3: Determine the specific cake resistance of a media by filtration.

4: Centrifugation studies during the settling of E.coli cells.

5: Determination of partition coefficient and yield of yeast cells using aqueous two phase extraction.

6: High-resolution purification preparative liquid chromatographic techniques.




7: Ammonium Sulfate precipitation of protein using yeast cell suspension.
8: Crystallization of a product.
9. Determination of drying time for the given sample in vacuum tray drier.

10:Lyophillization

Lecture Tutorial Practical Total

45 15 15 75

Text Books:

1. Nooralabettu Krishna Prasad,Downstream Process Technology, A New Horizon in Biotechnology,PHI
Pvt Ltd,2" Edition, 2012.
2. Sivasankar, B. Biosperations: Principles and Techniques. PHI Learning Pvt. Ltd., 2005..

References:

1. Hatti-Kaul, Rajni, and Bo Mattiasson. "Downstream processing in biotechnology." Basic biotechnology.
Cambridge University Press, Cambridge ,2001.

2. Roger G. Harrison, Paul W. Todd, Scott R. Rudge, Demetri P. Petridesl, “ Bioseparations Science and
Engineering, oxford University Press, 2015.

3. J. A. Wesselingh, Johannes Krijgsman, “Downstream Processing in Biotechnology” , Delft Academic
Press/VSSD, 2013.

E-References:

1. http:/ivlab.amrita.edu/?sub=2&brch=191&sim=341&cnt=1
2. http://vlab.amrita.edu/?sub=2&brch=191&sim=1547&cnt=1
3. http://vlab.amrita.edu/?sub=2&brch=190&sim=606&cnt=1
4. vlab.amrita.edu/?sub=3&brch=273
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https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Roger+G.+Harrison%22&source=gbs_metadata_r&cad=8
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Paul+W.+Todd%22&source=gbs_metadata_r&cad=8
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Scott+R.+Rudge%22&source=gbs_metadata_r&cad=8
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Demetri+P.+Petrides%22&source=gbs_metadata_r&cad=8
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22J.+A.+Wesselingh%22&source=gbs_metadata_r&cad=3
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Johannes+Krijgsman%22&source=gbs_metadata_r&cad=3
http://vlab.amrita.edu/?sub=2&brch=191&sim=341&cnt=1
http://vlab.amrita.edu/?sub=2&brch=191&sim=1547&cnt=1
http://vlab.amrita.edu/?sub=2&brch=190&sim=606&cnt=1

Mapping of Subject Vs Pos
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CANCER BIOLOGY
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25| 0 [ 05 010 3

Prerequisite: Cell biology molecular biology

Learning Objective:
Upon completion of this course, the students

e Would have learn about carcinogenesis.

e Would have learn about a comparative approach to understand the differences in

mechanisms and

signaling.
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1:Ouitline the regulation and modulation of cell cycle in cancer by | Cognitive Understanding
various signal switches
CO2:Explain and compare various types of carcinogenesis and its | Cognitive Understanding
metabolism Analyzing
COa3:lllustrate the role of activation of kinases, identification of | Cognitive Understanding
oncogenes, and conforms the role of telomere. Affective Analyzing

Responds to




Phenomena

CO4:Explain metastasis and its significant clinical markers for invasion | Cognitive Understanding
and metastasis

COb5:Describe and compiles molecular tool for early diagnosis of | Cognitive Understanding

cancer, different forms of cancer therapy. Affective Responds to
Phenomena
I- Cell Cycle and Cancer 9

Cancer: Causes, characteristics and types — Cell cycle phases, cyclins and CDKs, check points , modulation
of cell cycle in cancer - Effects on receptor, signal switches, signaling pathways — Telomerase and its role
in cancer — Apoptosis, Extrinsic and intrinsic pathways, apoptosome and caspases - mutations that leads to

cancer.

I1- Carcinogenesis 9

Theory of carcinogenesis — Types: Physical, chemical and radiation carcinogenesis, Direct acting and
indirect acting carcinogens, Metabolism of carcinogens, CYP450 reductase mechanism; Mechanism of
radiation carcinogenesis, ionizing and non ionizing radiation, Retroviruses - RSV life cycle and its role in

cancer, ldentification of carcinogens, Long and short term bioassays.

I11- Molecular and Cell Biology of Cancer 9

Signal targets and cancer, activation of kinases — Oncogenes - types, c-Myc, Ras, Bcl-2 family -
identification and detection of oncogenes, oncogenes and proto oncogene activity - Growth factors related to
transformation - epidermal growth factor (EGF), platelet derived growth factor (PDGF), transforming

growth factor (TGF), src and myc; RAS cycle — Tumor suppressor genes.

IV- Invasion and Metastasis 9

Clinical significances and three step theory of Invasion, Metastasis — Introduction and cascade,
heterogeneity of metastatic phenotype, Significance of proteases in basement membrane disruption,
Epithelial- mesenchymal transition, stromal signals, Role of cadherin and integrin, metalloproteinases in cell

invasion, Ras like GTPases.

V- Diagnosis and Therapy 9

Diagnosis: Detection using biochemical assays, tumor markers - Molecular tools for early diagnosis of
cancer, Disease staging - FISH, DNA microarrays, SNPs, CGH and imaging techniques.

Treatment: Chemotherapy — Topoisomerase inhibitors — Radiotherapy — Gene therapy — Immuno therapy —
Antigen specific and Adaptive therapy — Stem cell therapy - Use of signal targets towards therapy of cancer

— New Genomic and proteomic technologies.




Lecture Tutorial Practical Total

45 0 0 45

Text Books:

1.  Weinberg, R.A., The Biology of Cancer, Garland Science Taylor and Francis Group,
New York, 1st Edition, 2007.

2. Kileinsmith. L.J., Principles of Cancer Biology, Pearson Education Inc., San
Francisco, CA, 1st Edition, 2006.

References:

1. DeVita Jr, V.T., Lawrence, T.S., Rosenberg, S.A., DePinho, R.A. and Weinberg, R.A., DeVita, Hellman,
and Rosenberg's Cancer: Principles and Practice of Oncology, Lippincott Williams & Wilkins Philadelphia,
PA, 9th Edition, 2011.

2. lan F.Tannock, Richard P. Hill, Robert G. Bristow and Lea Harrington., The Basic Sciences of Oncology,
4th Edition, The McGraw-Hill Companies, Inc. New Jersey,2005.

3. PelengarisA.,and M. Khan (Eds)., The Molecular Biology of Cancer, Wiley - Blackwell Publishing, USA.
2006.

4. Gareth Thomas.,Medicinal Chemistry — An Introduction, 1st Edition, John Wiley and Sons, USA, 2004.
5. Benjamin Lewin., Genes VIII, International Edition, Pearson Prentice Hall, New Delhi. 2004.

E References:

1. www.nhri.org.tw/NHRI_ADM/userfiles/file/1010510.pdf
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STEM CELL BIOTECHNOLOGY
C|P|A L T P H
31010 o [0] 3
Prerequisite: - Cell biology, Immunology
Learning Objective:
Upon completion of this course, the students
¢ Would able to explain about various categories of stem cells.
e Would have learned the application of stem cell technology.
Course Outcomes Domain Level
On the successful completion of the course, students will be able to
CO1: Able to recall and interpret the biology of stem cells. Cognitive Remembering
Understanding
CO2: Explain and develop the embryonic stem cell culturing. Cognitive Understanding
Applying
COa3:Discuss and analyze the differentiation of stem cells Cognitive Understanding
Analyzing
CO4:Explain and evaluate thevarious techniques involved in stem cell | Cognitive Understanding
assay. Evaluating




CO5: Discuss and apply the various applications of stem cells. Cognitive Understanding

I- Basics of Stem Cell 9

Unique properties of stem cells — embryonic stem cells , history and development, characteristics,-Adult
stem cells ,Properies, types, clinical applications umbilical cord stem cells— Similarities and differences
between embryonic and adult stem cells - Properties of stem cells — pluripotency — totipotency.

I11- Embryonic Stem Cells 8

In vitro fertilization —culturing of embryos-isolation of human embryonic stem cells — blastocyst — inner
cell mass — growing ES cells in lab — laboratory tests to identify ES cells — stimulation ES cells for

differentiation — properties of ES cells.

111 - Adult Stem Cells , iPSCs 7

Somatic stem cells — test for identification of adult stem cells — adult stem cell differentiation — trans

differentiation — plasticity — different types of adult stem cells.

IV- Stem Cell in Drug Discovery and Assay 9

Target identification — Manipulating differentiation pathways — stem cell therapy Vs cell protection —
Hematopoietic colony forming cell assay- stem cell in cellular assays for screening — stem cell based drug

discovery, drug screening and toxicology.

V- Applications of Stem Cells 12

Stem cell therapy for Mental disabilities, Diabetes Mellitus — Therapeutic applications — Parkinsondisease -
Neurological disorder — limb amputation — heart disease - spinal cord injuries — diabetes —burns - HLA
typing- Alzheimer’s disease —tissue engineering application — production of complete organ - kidney —

eyes - heart — brain.

Lecture Tutorial Practical Total

45 0 0 45

Text Books

1. Kursad and Turksen, Embryonic Stem Cells; Humana Press; 2002.
2. Dr. Logeswari Selvaraj, Stem Cells MJP Publishers,2015.

References

1. Mohan C. Vemuri, Stem Cell Assays, Springer International Edition; 2010.
2. Stem cell and future of regenerative medicine. By committee on the Biological and Biomedical

applications of Stem cell Research. 2002.National Academic press.

E References

1. http://nptel.ac.in/courses/102103012/41

Mapping of COs Vs POs



http://nptel.ac.in/courses/102103012/41

— o ™ <t © N~ o) o S 4 N = N

e|le|g|8|8|&|°|8|2 |2 |82 |2 |2
Col1 3 2 2 1 2 1 2 2 2 2 3 2
CO?2 2 2 2 2 3 3 2 1 3 1 1
COo3 3 3 2 2 2 1 1 2 2 2 3
CO4 2 3 2 1 1 2
COo5 3 3 2 3 2 2 2 1 2 2 1 1 1 1

13 10 8 11 11 6 4 2 5 5 5 9 8 7

Mapping of Subject Vs Pos

PO | PO | PO | PO | PO|PO|PO|PO|PO|POLl|POLl|PO1|PSO | PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2

Origin | 13 |10 |8 11 11 |6 4 2 5 5 5 9 8 7
al
value

Scaled 2 2 2
to
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related




T|P C
XBT 704 C 010 3
METABOLIC ENGINEERING
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Prerequisite: Enzyme engineering, Biochemistry
Learning Objective:
Upon completion of this course, the students
e Would have learn about regulation of various metabolic processes.
e Would have learn about Metabolic Flux Analysis and Its Application.
Course Outcomes Domain Level
After the completion of the course, students will be able to
COL: State and understands the role of transport processes in metabolic | Cognitive Remembering
pathways and material balance Understanding
CO2: Analyze the regulation of enzymes involved in metabolic pathways | Cognitive Analyzing
COa3: Build algorithms for biosynthesis pathways Cognitive Applying
CO4: Explain metabolic flux analysis and its role in manipulation of | Cognitive Understanding
metabolite production.
CO5: Explain and compiles various strategies to manipulate the | Cognitive Responds to
production of industrially important Metabolites Phenomena
I- Introduction 9

Importance Of Metabolic Engineering — Overview Of Cellular Metabolism — Various Types Of Reactions —

Stoichiometry Of Cellular Reactions — Dynamic Mass Balance — Yield Coefficient And Linear Rate Equation:

Metabolic Model Of Penicillium Chrysogenum — Black Box Model — Elemental And Heat Balance Using Black

Box Model.

li- Regulation of Metabolic Pathways

9

Regulation of enzyme activity: Overview of enzyme kinetics and inhibition — Feed back inhibition and Activation:

Feed back control architecture in aspartate pathway — Allosteric enzyme regulation - Regulation of enzyme

concentration: Control of transcription and translation — Genetic regulatory network: cholesterol synthesis and

elimination - Regulation of at the whole cell level - Regulation of metabolic networks — Regulation of eukaryotes

versus prokaryotes.




I11- Synthesis of Metabolic Pathways 9

Metabolic pathway synthesis algorithm - Overview of the algorithm - Pathway for synthesis of alanine and serine

- Case study: Lysine biosynthesis

IV- Metabolic Flux Analysis and Its Application 9

Metabolic flux analysis - Overdetermined systems - Underdetermined systems; Linear Programming - Sensitivity
analysis — Introduction to experimental determination of metabolic fluxes by isotope labeling: Distribution of
TCA cycle Metabolite isotopomers from labeled pyruvate - Applications of metabolic flux analysis; Metabolic

fluxes in mammalian cell culture — Determination, validation and application.

V- Applications of Metabolic Engineering 9

Enhancement of Product yield and Productivity: Amino acids — Metabolic engineering of pentose metabolism for
ethanol production — Extension of product spectrum by metabolic engineering : Antibiotics , vitamins,
biopolymers — Improvement of cellular properties: Alteration of substrate uptake and maintenance of genetic

stability — Xenobiotic degradation

Lecture Tutorial Practical Total
45 0 0 45
Text Books:

1. Gregory N. Stephanopoulos, Aristos A. Aristidou., Metabolic engineering: Principlesand Methodologies, Jens
Nielsen Academic Press, 1st Edition, 1998.

2. Christina D. Smolke., The Metabolic Pathway Engineering Handbook: Fundamentals, CRC Press, New York,
London, 1st Edition, 2010.

References:

1. Wang.D.I.C Cooney C.L., Demain A.L., Dunnil.P. Humphrey A.E. Lilly M.D.,Fermentation and Enzyme
Technology, John Wiley and sons, 1980.

2. Stanbury P.F and Whitaker A., Principles of Fermentation Technology, Pergamon Press, 1984.

3. Cortassa S., Aon M.A,, Iglesias A.A and LioydDAn Introduction to Metabolic andCellular Engineering, World
Scientific Publishing Co., Singapore, 1st Edition, 2002.

E References:

1. https://gcep.stanford.edu/pdfs/energy_workshops_04_04/biomass_shanmugam.pdf




Mapping of COs with Pos

PO |PO (PO |PO |PO |PO |PO |PO |PO |POl1 |PO1 |PO1 |PS PS
1 2 3 4 5 6 7 8 9 0 1 2 01 |02
CcO 3 2 2 1 2 1 2 2 2 2 3 2
1
CO 2 2 2 2 3 3 2 1 3 1 1
2
CO 3 3 2 2 2 1 1 2 2 2 3
3
CcO 2 3 2 1 1 2
4
CcO 3 3 2 3 2 2 2 1 2 2 1 1 1 1
5
Tota | 13 | 10 8 11 11 6 4 2 5 5 5 9 8 7
|
Mapping of Subject Vs POs
POL | PO2 | PO3 | PO4 | PO5 | POs | PO7 | PO8 | POg | FOL | POL | PO | psor | psoz
Original | 13 | 10 8 11 11 6 4 2 5 5 5 9 8 7
value
Scaled 3 2 2 3 3 2 1 1 1 1 1 2 2 2
to
0,1,2,3
scale

Scale: 3- high, 2 — Medium, 1 - Low, 0 — not related




L T |P| C
XBT 707 0 0 |2 2
INPLANT TRAINING - 111
C P A L T|P| H
133 ] 1.33 | 1.33 0 0 | 2] 2
PREREQUISITE: - Nil
COURSE OUTCOMES:
Course Outcomes | Domain | Level
On the successful completion of the course, students will be able to
COo1 Relate classroom theory with workplace practice Cog Understand
CO2 Comply with factory discipline, management and business practices. Aff Response
CO3 Demonstrates teamwork and time management. Aff Value
CO4 Describe and display hands-on experience on practical skills obtained Phy Perception
during the programme. Set
CO5 Summarize the tasks and activities done by technical documents and Cog Evaluate
oral presentations.

Mapping COs with Pos

PO |PO PO |PO PO PO [PO |PO |PO |POl1l | POl | POl | PSO |PSO

CO1 |2

CO2 1 3 1 1 1
CO3 3 1 3 3 3
CO4 1 2 1 3 1 1
CO5 3 3 1 1
Total | 2 1 2 4 3 0 1 3 3 4 4 0 6 6
Scale |1 1 2 1 1 0 1 1 1 1 1 1 2 2




XBT 801 I(; -(l)- 1Pz B c
C P T A PROJECT WORK T p g
6 3 3 0 |0 24 24
PREREQUISITE: - Nil
COURSE OUTCOMES:

Course Outcomes Domain Level
On the successful completion of the course, students will be able to
CO1 | Identify the Engineering Problem relevant to the domain interest. Cog Analyze
CO2 | Interpret and Infer Literature survey for its worthiness. Cog Analyze
Apply
CO3 | Analyse and identify an appropriate technique for solve the Cog Analyze
problem. Apply
CO4 | Perform experimentation /Simulation/Programming/Fabrication, Phy Comp. Overt
Collect and interpret data. Cog Resp.,
Create, Apply
CO5 | Record and Report the technical findings as a document. Cog Remember,
Understand
Mapping COs with POs
PO |PO |PO |PO |PO |PO |PO |PO |PO |POl |POl | POl |PSO |PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2
Co1l |3 3 1 1 1 1 1 1
COo2 |2 2 1 1 1
Co3 |1 1 1 2 2 1 1 1 1 1
CO4 |2 2 3 3 3 1 1 1 1 1
CO5 |1 1 1 1 1 2 3 2 3 1 1
Total |9 9 5 7 6 3 3 3 2 3 2 4 5 5
Scale |2 2 1 2 2 1 1 1 1 1 1 1 1 1
d




YBT101 L T P C

C|P A 3 0 0 3
Cell Biology and Molecular Biology

310 0 L T P H

0 0 3

Prerequisite: Nil

Learning Obijectives:

Course Outcomes Domain Level

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

Summarize the organization, morphology, and function of Cell’s o
Cco1 ) Cognitive Understand
plasma membrane and its organelles

Discuss the Prokaryotic and Eukaryotic Replication and DNA o Understand
CO2 . . Cognitive

Damage and repair mechanisms.

Describe Transcription and Translation of prokaryotes and . Understand
COos3 Cognitive

Eukaryotes
CO4 | Correlate gene regulation in prokaryotes and Eukaryotes Cognitive Understand
CO5 | Investigate Cell signalling Cognitive Apply

COURSE CONTENT Hours

UNIT I 6

Components of a cell- Molecular organization and functions of cell membranes and
organelles. Cytoskeleton and its role in cell organization and motility — Cellular energy
transactions in mitochondria — Protein sorting — Vesicular traffic in secretion (endoplasmic
reticulum through Golgi to lysosome; from plasma membranes via endosomes).

Organization of nucleus — cell division — cell cycle — mitosis and meiosis

UNIT 1 9

DNA structure — types, Sequence organization of prokaryotic and eukaryotic DNA, DNA
modification in specialized chromosomes, Mitochondrial and Chloroplast DNA, DNA
replication: Types of DNA replication. Enzymes of DNA replication, Denaturation —
Renaturation kinetics, Types of DNA mutations — Detection of mutations. DNA repair
mechanisms, RNA binding proteins, Ribonucleoprotein— complexes and functions, RNA —

protein recognition and interactions

UNIT 9

i Structure of a transcriptional unit — Regulatory signal elements: promoter, hl.hmotifs, Post




transcriptional modification of RNAs, mRNA and coding sequence, Transcription factors,
Genetic code, Properties and Wobble hypothesis. Translation, ribosomes and tRNAs.
Mechanism and regulation of protein synthesis. Post Translational modification of proteins,
inhibitors of protein synthesis, Non-coding RNAs - structure and function; RNA interference:
SiRNA and miRNAs.

UNIT 9

v Genetic fine structure —cistron, muton and recon — exons and introns. Gene Regulation in
Prokaryotes: Types of gene regulation, Operon concept — Lac Trp and Ara operons — Gene
regulation in eukaryotes — Downstream regulation. DNA re-arrangement: Expression of
immunoglobulin gene, antibody diversity. Insertional elements and Transposons — Structural
organization and transposition, Plant, Bacterial and Animal Transposons — Classification,
Structure,Overlapping genes. Homologous recombination of genes — Holiday junction — Rec A

and other recombinases.

UNIT V 12

Cell signaling: hormones and growth factors, hormone receptors and signal transduction. Cell
differentiation: cortical differentiation, Nuclear differentiation, tumorigenesis — theories
regarding tumor formation aging theories —cellular, systems, pace maker, Biological clock and
Mutation theory, The transformed cancer cell — oncogenes. Cell Senescence and Programmed

Cell Death — Apoptosis and necrosis. Genetic pathways for PCD Anti- andpro—apoptotic

proteins.

Total Hours 45

TEXT BOOKS

1. Freifelder. D. (2003) — Essentials of molecular Biology — fourth edition, Jones and Bartlett

Publications Inc

References:
1. Lewin.B. (2007) — Genes IX, Jones and Bartlett Publishers
2. Turner, P.C., Mclennan, A.D. Bates, A.D. (2005) — Instant notes Molecular Biology — 111
Edition, Routledge, UK

Online References:
i) www.biol2.com/ch3/RaycroftNotes.pdf
ii) www.engineering.uiowa.edu/bme050/cvb-solids.pdf

iii) www.biologyjunction.com/mendelian_genetics.html
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clpP] A 4 0 0 4
Biochemistry

41010 L T | P H

0 0 4

Course Outcomes Domain Level

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

CO1 | Mention the role of water and amino acids Cognitive Remember
CO2 | Explain protein and their structure. Cognitive Understand
co3 ;::;:IZ the carbohydrate and glycobiology metabolism Cognitive Understand
CO4 | Describe the nucleotides and nucleic acid Cognitive Understand
CO5 Demonstrate the DNA-Based Information Technologies Cognitive Understand
COURSE CONTENT Hours
UNIT I 12
pH, pK, acid-baseBuffers- Henderson- Haselbach equation, biological buffer system —
Phosphate buffer system, protein buffer system, bicarbonate buffer system, amino acid
buffer system and Hb buffer system, water. Carbohydrates: Nomenclature, classification,
structure, chemical and physical properties of carbohydrates. Metabolisms: glycogenesis,
glycogenolysis, gluconeogenesis, pentose phosphate pathway.
UNIT 11 12
Lipids: nomenclature, classification, structure, chemical and physical properties. Metabolisms:
biosynthesis of fatty acids,Krebcycle,triglycerols, phospholipids, glycol lipids. Cholesterol
biosynthesis, bile acids and salt formation. Eicosanoids, sphingolipids and steroid hormones.
UNIT 12

Concept of energy, Principle of thermodynamics, Relationship between standard free energy
and Equilibrium constant, ATP ads universal unit of free energy in Biological systems.
Biological oxidation: Electron transport chain, oxidative phosphorylation, glycolysis, citric acid
cycle, cori.s cycle, glyoxalate pathway. Oxidation of fatty acids- mitochondrial and peroxisomal
R-oxidation, alpha and beta oxidation, oxidation of unsaturated and odd chain fatty acids, ketone
bodies. Photosynthesis, urea cycle, hormonal regulation of fatty acids and carbohydrates

metabolisms, Mineral metabolism

UNIT

12




v Nomenclature, Classification, structure, chemical and physical properties of amino acids and
proteins. Metabolisms: Biosynthesis of amino acids. Degradation of proteins, nitrogen
metabolisms and carbon skeleton of amino acids. Over all in born error metabolisms

Carbohydrates: monosaccharides, disaccharides, oligosaccharides and polysaccharides.
Bioenergetics: Glycolysis, TCA, Gluconeogenesis, Glycogenolysis, Oxidative Phosphorylation,
ATP synthesis, Photosynthesis coupled reaction, group  transfer, biological energy
transducers.Biosynthesis and degradation of glycogen and its regulation. Starch and cellulose

biosynthesis

UNIT V 12

Nomenclature, Classification, structure, chemical and physical properties of purine and
pyrimidines. In de novo and salvage synthesis of purines, pyrimidine bases, nucleosides and
nucleotides. Catabolisms of purines and pyrimidines bases. Synthetic analogues of nitrogenous

bases

TOTAL HOURS 60

Textbooks

1. Harper's Illustrated Biochemistry, 27th Edition (2006.) Robert K. Murray, Daryl K. Granner, Victor W.
Rodwell. McGraw-Hills.

2. Lehninger, Principles of Biochemistry. 4th edition. David.L.Nelson and Michael.M.Cox.

3. Biochemistry. 5th Edition (1999) LupertStyrer. W.H.Freeman& Co

4. Principles of Biochemistry. 4thEdition (1995). Geoffrey Zubay.

Reference Books

1. Outlines of Biochemistry, Conn, E.E; Stumpf, P.K; Bruening, G; Doi, R.H., John Wiley and Sons

2. Principles of Biochemistry (V Edition), By Nelson, D. L.; and Cox, M. M.W.H. Freeman and
Company

3. Molecular Genetics (Second edition), Stent, G. S.; and Calender, R.W.H. Freeman and company,
Distributed by Satish Kumar Jain for CBS Publisher

4. Microbiology, Prescott, L.M J.P. Harley and C.A. Klein 1995. 2nd edition Wm, C. Brown
Publishers

Online References:
1. mcdb-webarchive.mcdb.ucsb.edu/.../biochemistry/.../website-tourf.htm
2. www.biochemweb.org/

3. http://golgi.harvard.edu/biopages.html




YBT103 L T P C

C|P|A 4 0 0 4
Microbiology

41010 L T P H

4 0 0 4

PREREQUISITE: Biology

Learning Obijectives:
To provide fundamental understanding of the microbial world, basic structure and functions of microbes,
metabolism, nutrition, their diversity, physiology and relationship to environment and human health.

Course Outcomes | Domain Level

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

List out historical perspective of microbiology and its developments.
. . . e . Understand
CO1 | Acquire knowledge on the microbial taxonomy, classification and | Cognitive
Remember
growth curve
Describe about microbial nutritional requirements, culturing . Understand
CO2 . . . . . Cognitive
techniques, their morphological studies and their control. Remember
. . . . . N . Understand
CO3 | Discuss about human-microbe interactions and disease epidemiology Cognitive
Remember
coa Expla!n the consequences of various diseases and their microbial Cognitive Understand
causative agents Remember
Demonstrate several applications of microorganisms in environment . Understand
CO5 . PP g Cognitive
and agriculture Remember
COURSE CONTENT Hours
UNIT I | Introduction 12
History and microbial taxonomy: Major discoveries related to the field of microbiology:
Antony Von Leeuwenhoek, Louis Pasteur, Robert Koch and Edward Jenner. Microbial
taxonomy: Bacteria, viruses, fungi, algae and protozoa, Microbial diversity: Biowars,
Serovars and Prions, Microbial growth and metabolism: Microbial growth: Growth curve,
factors affecting growth, Microbial metabolism- Methanogenesis, acetogenesis and
auxotrophs
UNIT Il | Microbial culture, identification, and control | 12
Nutritional requirements for growth - Growth media and types, Pure culture techniques: Serial
dilution and plating methods, Staining methods - Principles and types of staining (simple and
differential), ldentification of bacteria — Biochemical — IMViC, 16s rRNA sequencing.
Microscopy: principles and applications of Bright field, florescent and Scanning electron
microscopes, Microbial growth control: Physical Methods — Heat, Filtration, Low
Temperatures, High Pressure, Desiccation, Osmotic Pressure, Radiation; Chemical Methods
UNIT Il | Host-microbe interaction and Epidemiology 12
Human microbiome; Skin, Gastrointestinal tract, Oral cavity, Lung. Symbiotic relationship of
microbes: Symbiosis, Mutualism, Parasitism, Commensalism and endophyte. Epidemiology of
microbes: causes, types and transmission of epidemic, endemic and pandemic diseases
UNIT IV | Microbial Diseases 12
Microbial diseases - General characteristics, pathogenesis, laboratory diagnosis and control




measures of Pandemic and Epidemic diseases: Tuberculosis, Leprosy, Cholera, Typhoid,
COVID-19, Yellow Fever, Flu, AIDS, Ebola, Zika Virus, Small Pox, Dengue, Chickungunya,
Malaria, filariasis, Candidiasis, superficial mycosis

UNITV | Agricultural and Environmental Microbiology 12

Biological nitrogen fixation, free living, symbiotic nitrogen fixation, mechanism of Nitrogen,
Biofertilizers- types and applications; Rhizosphere effect. Biogeochemical cycles-Carbon,
Nitrogen, Sulphur and Phosphorous; Methanogenic bacteria Extremphiles- Thermophiles
Acidophiles, Halophiles and alkalophiles; Biotechnological application of extremophiles.

Total Hours | | 60

TEXT BOOKS/REFERENCE BOOKS

1. Joanne Willey, Linda Sherwood, Christopher J. Woolverton, (2017). Prescott's Microbiology, (10th
edition), McGraw-Hill Education, ISBN: 978-1259281594.

2. Maheshwari D K, Dubey R C 2013. A Textbook of Microbiology.4™Edn S Chand Publishing India.

3. Ananthanarayan and Paniker’s (2017) Textbook of Microbiology, (10th edition), The Orient
Blackswan, ISBN: 978-9386235251

References:
1. Benson HJ. (1999). Microbiological Applications: A Laboratory manual in General Microbiology, 7th
Edition, McGraw Hill. 5
2. Managing epidemics- Key facts about major deadly diseases, World Health Organization (WHO)
2018. 9. O'Flaherty, Vincent & Collins, Gavin & Mahony, Thérése. (2010). Environmental
Microbiology, Second Edition. 10.1002/9780470495117.ch11.
3. Agriculture Microbiology, 2016. E-Course Developed By TNAU (ICAR)

Online References:
1. https://www.who.int/emergencies/diseases/managing-epidemics-interactive.pdf ISBN 978-92-4-
156553-0. https://doi.org/10.3389/fmich.2020.631736.
2. https://www.agrimoon.com/wp-content/uploads/AGRICULTURAL-Microbiology.pdf



https://doi.org/10.3389/fmicb.2020.631736

YBT 104A L P C
CcC|P A 3 3
Bioanalytical Techniques
310 0 L P H
3 0 3
Course Outcomes Domain Level
After the completion of the course, students will be able to
Cco1 Remember the fundamentals of analytical techniques Cognitive Remember
coo Understand various calibration techniques and basic | Cognitive Understand
measurement methods.
Demonstrate the principles of instrumentation and | Cognitive
COos3 applications of different spectroscopic, immunological, and Apply
radioactive techniques
CO4 Interpret the applications of all the bio-instrumental | Cognitive Apply
techniques in biotechnology.
CO5 Categorize the principles of instrumentation and its | Cognitive Analyze
application in a biological field
COURSE CONTENT Hours
UNIT I 9
Principles and applications, simple, compound, phase-contrast and fluorescent microscopes.
Electron microscopy: SEM and TEM.CentrifugationTechniques:Principles, type
ofcentrifuges, density gradient centrifugation in isolation of cells, cell organelles and
biomolecules.
UNIT 11 9
The electromagnetic spectrum, Beer Lambert’s Law. Photometry, UV/VIS Spectrophotometry,
Infrared spectroscopy, Atomic absorption spectroscopy, ESR and NMR spectroscopy. Mass
spectroscopy (LC-MS, GC-MS). Fluorescent spectroscopy. Applications of different
Spectroscopic techniques in Biology.
UNIT 9

Chromatographic techniques in Biology.

Introduction and types of chromatography, paper, thin layer, gas, Gel permeation, ion-exchange,

HPLC, FPLC and affinity chromatography and instrumental details of each. Applications of




UNIT 9

v Paper and gel electrophoresis, Polyacrylamide gel electrophoresis (native and SDS), Agarose
gel electrophoresis, Blotting- Southern, Western and Northern blotting, Immunoblotting,
Immunoelectrophoresis, DNA finger printing and ELISA

UNIT V 9

Nature and types of radiations, preparation of labelled biological samples. Detection and
measurement of radioactivity, GM counter, Scintillation counter, Autoradiography, Flow
cytometry. Safety measures in handling radioisotopes. RIA, non radiolabelling.

Total Hours 45

TEXT BOOKS/REFERENCE BOOKS

1. Nuclear Magnetic Resonance: Williams
2. Biochemical Techniques theory and practice : White R
3. Analytical Chemistry: Christion G. D

References:

1. A Biologist Guide to Principle and Techniques: Willson K. and Gounding K.H.

2. An Introduction to Practical Biochemistry: Plummer D. T.

3. David Holm, Hazel Peck. (1998). Analytical Biochemistry. Prentice Hall. New Jersey, USA.

4. 5. Donald Voet and Judith Voet. Biochemistry, 4th Edition. (2010). John Wiley and Sons. New
Jersey, USA.

5. 6. Abhilasha Shourie and Shilpa S Chapadgaonkar. Bioanalytical Techniques. (2004). Teri Press,
New Delhi. India.

6. 7. Rashmi A. Joshi. A Textbook of Practical Biochemistry. (2002). B. Jain Publishers. India.

Online References:
1. www.biol2.com/ch3/RaycroftNotes.pdf
2. www.engineering.uiowa.edu/bme050/cvb-solids.pdf

3. iii) www.biologyjunction.com/mendelian_genetics.html
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Nanobiotechnology
3100 L T P H
3 0 0 3
Course Outcomes Domain Level
After the completion of the course, students will be able to
CoOo1 Infer the introduction, types, and fabrication of nanomaterial Cognitive Understand
Different synthesis, the process of preparation of | Cognitive
CO2 ] Apply
Nanomaterial
CO3 | Predict the application of nanomaterial for different devices Cognitive Apply
CO4 Apply Nanomaterial for therapeutics and diagnostics | Cognitive
applications Analyze
CO5 | Apply the nanomaterial as a carrier and drug delivery systems | Cognitive Apply
COURSE CONTENT Hours

UNIT I 9
Scientific revolution, Feynman’s vision, Classification of nanobiomaterials -Types of
nanomaterials — nanoparticles, nanotubes, nanowires, Nanofibers, Size deoendent variation
in the properties of Nanomaterials, Nature’s Nanophenomena.

UNIT 11 9
Preparation of Nanomaterials, Top down and bottom up approaches, Biosynthesis,
Nanobiomaterials- Polymer, Ceramic, Metal based Nanobiomaterials, Carbon based
Nanomaterials, DNA based Nanostructures, Protein based Nanostructures, Quantum dots,
Magnetic Nanoparticles, Nanofibres, Hydrogels, Films and Scaffolds.

UNIT 9

1l Application of Nanomaterials in Bone substitutes and Dentistry, Food and Cosmetic
applications, Bio-sensors and Lab-on-a-chip, Bio-devices and implantable devices,
Bioremediation, Nanomaterials for anti-microbial coating — medical implants and paints,
Application of Nanotechnology in textile industry.

UNIT IV | 9
Implications of drug delivery, Nano-carriers for application in medicine, polymeric




nanoparticles as drug carriers, Drug release mechanism, Targeted Drug Delivery using
nanocarriers, Nanoparticle technologies for cancer therapy and diagnosis, Point of Care and
Personalized medicine, Magnetic nanoparticles for imaging and Hyperthermia.

UNIT V

9

Portals of Entry of the nanoparticles into the Human Body, Bio-toxicity of Nanoparticles,
Nanoparticles in Mammalian systems and Health threats, Biological response and cellular
interaction of implant materials and scaffolds, Risk assessment and Safety Regulation of
nanoparticles.

Total Hours 45

TEXT BOOKS

1. Nanotechnology, S.Shanmugam, Mjp publication. 2011.

M o

Advanced nanomaterials, kurt E. geckeler, Hiroyuki Nishide , Wiley VHC.2010.
Nanotechnology and tissue engineering. T.Laurencin, Lakshmi S. Nair, CRC press. 2012.
Handbook of carbon nanomaterials. Francis D souza, Karl M. Kadish.World scientific publishing

co. pte.ltd. 2011.
5. OdedShoseyov (Editor), llan Levy, 2010. NanoBioTechnology: Biolnspired Devices and Materials

of the Future, Humana Press.
6. Chad A. Mirkin and Christof M. Niemeyer, 2007. Nanobiotechnology Il: More Concepts and
Applications, Wiley-VCH.

References:

1. ChallaS.S.R.Kumar (Ed). 2006. Biologicals and pharmaceutical nanomaterials, Wiley-VCH
VerlagGmbhé& Co, KgaA.
2. K.K.K.Jain 2006. Nanobiotechnology in Molecualr Diagnostics: Current Techniques and

Applications Horizon Bioscience

3. Niemeyer, C.M., Mirkin, C.A. (Eds). 2004. Nanobiotechnology Concepts, Applications and

Perspectives, Wiley-VCH, Weinheim.
4. Andrze w. Miziolek, ShashiP.Karna, J malthew Mauro and Richard A.Vaia. 2005 Defense

Applications of Nanomaterials :

5. Springer Handbook of Nanotechnology- Ed. by B. Bhushan, Springer-Verlag (2004)

6. The Chemistry of Nanomaterials: Synthesis, Properties and Applications, C.N.R. Rao, A. Muller,
A. K. Cheetham (Eds), Wiley-VCH Verlag (2004)
7. Nanomaterials for medical diagnosis and therapy, Challa Kumar, Wiley-VCH, 2007.

8. Nanotechnology for cancer therapy, Mansoor M. Amiji, CRC Press, 2007.

Online References:

1. http://www.zyvex.com/nano www.fda.gov/nanotechnology/ www.nature.com/nnano/
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Molecular Genetics
31010 L P H
3 0 3
Course Outcomes Domain Level

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

Cco1 Interpret DNA and RNA structure and its role Cognitive Understand

CO2 | Explain transcription and post-transcriptional modifications | Cognitive Understand

CO3 | Apply and its replication and repair Cognitive Apply

CO4 Interpret Reproduction as the basis of heredity and Gene | Cognitive Understand

interactions
CO5 Describe linking the inheritance of genes to chromosomes | Cognitive Understand
and chromosomes as arrays of genes
COURSE CONTENT Hours

UNIT I 9
Genes and chromosomes, Colinearity of Genes and Proteins, Genetic code, Identification of
DNA as the genetic material. The complexity of eukaryotic genome (introns, exons,
repetitive DNA sequence, gene duplication and pseudogenes). DNA markers -VNTR, STR,
microsatellite, SNP and their detection techniques

UNIT Il 9
Replication of DNA, Gene expression and regulation in prokaryotes and eukaryotes. Mutation:
Spontaneous and virus induced mutation, Radiation induced mutation. lonizing radiation, UV
radiation. Chromosomal Abnormalities and associated genetic diseases, Techniques in the study
of chromosomes and their applications, Recombination — models

UNIT 9

i DNA Damage and Repair-Internal and external agents causing DNA damages , DNA damages
(Oxidative damages, Depurinations, Depyrimidinations, O6-methylguanines, Cytosine
deamination, single and double strand breaks) 3.3. Mechanisms of DNA damage (transition,
transversion, frameshift, nonsense mutations) 3.4. Repair mechanisms (Photo reactivation,




excision repair, mismatch repair, post replication repair, SOS repair) 3.5. Discovery: Early
experiments of McClintock in maize. Insertion sequences in prokaryotes. Complex transposons
(ex. Tn3, Tn5, Tn9 and Tnl0). Mechanisms, control consequences and application of

transposition by simple and complex elements

UNIT IV

9

Allele frequencies and genotype frequencies, Random mating population, Hardy-Weinberg
principle, complications of dominance, special cases of random mating — multiple alleles,
different frequencies between sexes (autosomal and X-linked) inbreeding, genetics and
evolution, random genetic drift, Karyotyping and usefulness of chromosomes in understanding

Genetic variation, Genetics of eukaryotes gene linkage and chromosome mapping

UNITV

9

Extrachromosomal heredity: Biology of Plasmids, their discovery, types and structure of
F.RTH. col factors and Ti — Replication and partitioning, Incompatibility and copy number
control-natural and artificial plasmid transfer and their applications- Human Genome Project,

Genomics and Modern methodologies in understanding genome.

Total Hours 45

TEXT BOOKS

1. Principles of Genetics- 8th Edition, Gardner, Simmons and Snustad, 2002.
2. The Cell- A Molecular Approach. 3rd Edition. Geoffrey M. Cooper, Robert E. Hausman, 2003.
Genetics- Kavitha B. Ahluwalia, New Age International Pvt Ltd and Publishers, New Delhi, 2010

Robert Brooker.2011. Genetics- Analysis and Principles. 4th edition. McGraw Hill.

3
4. Genetics — P.S Verma and A.K Agarwal (Rack 3, Central Library)
5
1

Rastogi Smita and Neelam Pathak.,2010. Genetic Engineering, Oxford University Press, New
Delhi. (Rack 3, Central Library)

o~ w DN

Watson, Hopkins, Roberts, Steitz, Weiner, 2004. Molecular Biology of Genes, 4™ Edition.
DNA markers Protocols, applications and overviews Anolles G. C. &Gresshoff P. M. Wiley-Liss
Molecular markers in Plant Genetics and Biotechnology Vienne De. D. Science Publishers

Genetics of Population Hedrick P.W. Jones & Bartlett 4 Principle of Population Genetics Hartl D.

L. and Clark A. G. Sinauer Associates
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Molecular Biology and Microbiology Lab
3 (10]0 L T P H
0 0 6 6
Course Outcomes Domain Level
After the completion of the course, students will be able to
cop | Practice different media preparation and sterilization Psychomotor g:;dEd
techniques ponse
cO? Pe_rform the_ staining techniques to identify the morphology of | Psychomotor Guided
microorganisms Response
co3 Practice different culturing techniques for the isolation and Psychomotor Guided
cultivation of microorganisms Response
co4 Perform the staining technique to identify the type of cells Psychomotor Guided
Response
CO5 Apply the feasible method to separate the lipids and proteins | Psychomotor Guided
from tissues Response
COURSE CONTENT
List of Cell Biology Experiments
1. Staining and observation of eukaryotic cells
2. Cell viability assay by trypan blue exclusion method.
3. Isolation of chloroplasts from spinach leaves
4. Osmosis and Tonicity
5. Extraction of lipids from tissues
6. Extraction of proteins from tissues
7. Separation of proteins by SDS-PAGE electrophoresis
8. Study of different stages of mitosis in onion root tip cells.
9. Study of different stages of meiosis in grasshopper testis cells
List of Microbiology Experiments
1. Media preparation and Sterilization
2. Preparation of slants /plates and aseptic transfer of microbial cultures
3. Staining and identification of microbes using simple and differential staining
4. lsolation of microbes using spread plate method
5. Isolation of microbes using streak plate method
6. Isolation of microbes using pour plate method
7. Microbial growth control using Kirby-Bauer method and Cell counting
8. Biochemical characterization of microbes
9. Screening of microorganisms for enzyme production
HOURS LECTURE | PRACTICAL TUTORIAL | TOTAL
0 30 0 30
Text Books

1. N. Cappuccino, J and Sherman, N. Microbiology. A Laboratory Manual. 11th Edition. Pearson Education
Publication, New Delhi, 2014.
2. Harley, J.P. Laboratory Exercises in Microbiology. 9th Edition, McGraw Hill Education; New York, 2013
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Course Outcomes Domain

Level

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

Psychomotor

CO1 | Calculate the molar extinction coefficient

Guided Response

Psychomotor

CO2 | Estimatecolor pigments from plant sources

Guided Response

Estimate the qualitative and quantitative analysis of
protein-carbohydrate and serum cholesterol

cOo3 Psychomotor

Guided Response

CO4 Psychomotor

Determine the Saponification value for oil or fat

Guided Response

CO5 Psychomotor

Determinethe amylase activity

Guided Response

COURSE CONTENT

Hours

1. Basic calculations in Biochemistry - Normality, Molarity, Molality percent solutions
2. Calibration of pH meter

3. Transition interval of commonly used pH indicators

4. Preparation of biological buffer - phosphate buffer

5a. Extraction of Proteins from biological materials

5b Protein separation methods:-Ammonium sulphate Precipitation,

5c. Membrane Dialysis, 5d. SDS PAGE

6. Urea-SDS PAGE for separation of low molecular weight proteins

7. Estimation of Proteins by Lowry’s method

8. Estimation of Proteins by Biuret method

9. Estimation of Proteins by Bradford method

10. Estimation of RNA by orcinol method

11. Estimation of DNA by diphenylamine method

12. Estimation of Carbohydrate by Anthrone method

13 Purity check of DNA & RNA by UV Spectrophotometry - A260/280
14. Separation of amino acids by Paper Chromatography

15. Separation of sugars by Paper Chromatography

16. Separation of amino acids by Thin layer chromatography

17. Separation of sugars by Thin layer chromatography

18. Thermal Denaturation of DNA and UV absorption studies

HOURS LECTURE | PRACTICAL TUTORIAL

TOTAL

0 30 0

30

TextBooks

Freeman, New York.

1.Principles of Biochemistry, Lehninger, David L. Nelson and Michael M. Cox, 6th edition,2013 W. H.




YBT107 L T P C
C|P|A o ) S o 2 0 0 1
Communication Skills and Scientific Writing
L T P H
41010
2 0 0 2
Course Outcomes Domain | Level

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

Explain the fundamentals of communication to classify different | Cognitive | Understand

co1 I~
models and types of communication.
Illustrate the structure of scientific papers to analyze research articles | Cognitive | Understand

coz for effective organization.

co3 Apply techniques of data presentation to create and format tables and | Cognitive | Understand
graphs in scientific reports.

CO4 Develop research proposals to organize sections like Methods and | Cognitive | Understand
Results in a structured scientific document.

CO5 Utilize scientific writing and editing methods to revise and improve | Cognitive | Understand
clarity in scientific documents.

COURSE CONTENT Hours

UNIT | FUNDAMENTALS OF COMMUNICATION 6

| Introduction to Communication Models - Types of Communication (Verbal, Non-verbal, Written)
- Active Listening - Communication Barriers and Solutions - Cultural Sensitivity in
Communication - Effective Feedback Mechanisms

UNIT | SCIENTIFIC WRITING ESSENTIALS 6

I Introduction to Scientific Writing: Analyze and critique sample research papers - Structure of
Scientific Papers: Analyzing research articles for structure and organization - Writing Clear and
Concise Sentences: Sentence restructuring exercises to improve clarity in writing - Organizing
Research Papers (IMRAD): Practice structuring sections (Introduction, Methods, Results,
Discussion) of research papers.

UNIT | DATAPRESENTATION IN SCIENTIFIC WRITING 6

1l Presenting Data through Tables and Graphs: Create tables and graphs from given data sets -
Formatting and Labeling Figures and Tables: Formatting exercises for accurate table/figure
presentation - Interpreting Data in Written Form: Write brief explanations for given data sets.

UNIT | SCIENTIFIC REPORT AND PROPOSAL WRITING 6

v Writing Research Proposals: Draft a research proposal for a chosen topic - Writing Methods and




Results Sections: Practice writing these sections based on provided experimental data - Revising
and Editing Scientific Documents: Peer-review sessions and revision exercises on draft reports
UNIT | PUBLISHING AND PRESENTING SCIENTIFIC WORK 6
V Basics of Manuscript Submission and Review Process: Simulate manuscript submission and peer
review - Preparing Scientific Presentations: Create and deliver a 5-minute presentation on a
research topic - Ethical Considerations in Scientific Writing: Group discussions on plagiarism,
authorship, and publication ethics
Total Hours 30
TEXT BOOKS
1. Alley, Michael. The Craft of Scientific Writing. 4th ed., Springer, 2018.
2. Day, Robert A., and Barbara Gastel. How to Write and Publish a Scientific Paper. 8th ed.,
Cambridge University Press, 2016.
3. Derntl, Michael. "Basics of Research Paper Writing and Publishing." International Journal of
Technology Enhanced Learning, vol. 6, no. 2, 2014, pp. 105-123.
4. Gopen, George D., and Judith A. Swan. "The Science of Scientific Writing." American Scientist,
vol. 78, no. 6, 1990, pp. 550-558.
5. Hartley, James. Academic Writing and Publishing: A Practical Handbook. Routledge, 2008.




YBT201 L T P C
C|P|A 0 4
Recombinant DNA Technology
41010 L T P H
4 0 0 4
Course Outcomes Domain Level
After the completion of the course, students will be able to
col Reca?l -the basic (-:o-nce-pts of gene cloning and various Cognitive T
Restriction and modification enzymes
CO2 Distinguish various vector systems Cognitive Understand
CO3 Compare various techniques involved DNA Sequencing Cognitive Understand
CO4 Describes various screening and selection methods Cognitive Understand
CO5 Infer the PCR principle and applications. Cognitive Apply
COURSE CONTENT Hours
UNIT I 12
Introduction to recombinant DNA technology - Restriction & modification enzymes
(restriction endonuclease I, DNA polymerases, Polynucleotide kinases and alkaline
phosphatases, DNA ligases and RNase)- Restriction mapping, Design of linkers and
adaptors
UNIT Il 12
Characteristics of cloning vectors, types of bacterial plasmid vectors (pBR322, pUC57,
pSC101), A vectors, M13 vectors, cosmids, phagemids, yeast artificial chromosome, bacterial
artificial chromosome and Mammalian artificial chromosomes as cloning vector. Expression
vectors: pET vectors, Baculovirus vectors.
UNIT 12
i DNA labelling (radioactive and non-radioactive method); DNA sequencing (Maxum & Gilbert,
Sangers, pyro-sequencing, shotgun sequencing method)’; Southern, northern and western
blotting- PCR — Principle- types- applications- DNA fingerprinting (RAPD; RFLP, AFLP).
biosensing
UNIT IV 12
Transfer of rDNA into cells- transformation, transfection, Sonoporation, Microinjection and
Calcium phosphate methods- Genomic and cDNA library construction-  Selection and




screening of recombinants — nucleic acid hybridization- Grunsteinhogness and benten- Davis

plague method, immunological screening- Blue — white selection- Reporter gene based

selection- GUS, GFP and Luciferase.

UNIT V 12
Production of recombinant- insulin, human growth factor, vaccine and gene therapy- gene
silencing using RNAI. Genetic manipulation of animal cells — early methods and Crispr-Cas9.
Transgenic plants and animals. Bioethics regarding rDNA techniques

Total Hours 60

TEXT BOOKS

1. Primrose S.B. and Twymann R.H., “Principles of Gene Manipulation: An Introduction to Genetic

Engineering”, Sixth Edition, Blackwell Scientific Publications, 2004

2. Brown T.A., “GeneCloning and DNA Analysis”, Fourth Edition, Blackwell Scientific
2003.

3. Glick B.R. and Pasternak J.J., “Molecular Biotechnology”, Third Edition, ASM Press, 2003.

4. Sandhu, Sardul Singh. Recombinant DNA technology. IK International Pvt Ltd, 2010.

Publications,

Online References:
http://nptel.ac.in/courses/102103013/




YBT202 L T P C
C|P|A 4 0 0 4
Immunology
ol L T P H
4 0 0 4
Course Outcomes Domain Level
After the completion of the course, students will be able to
Cco1 Write the general concepts of the immune system Cognitive Apply
cor Explain the properties of antigens and antibodies and their | Cognitive Apply
interactions via various tests
co3 Demonstrate principles and applications of immunochemical | Cognitive Apply
techniques
CO4 Describe various mechanisms of antigen presentation and | Cognitive Apply
MHC
CO5 Compare the different types of hypersensitive reactions; Cognitive Apply
Explain the autoimmune diseases
COURSE CONTENT Hours
UNIT | 12
Organization of the immune system — Types of immune system: Innate and adaptive —
Structure and functions of important immune cells: T cell, B cell development,
Macrophage, Neutrophil, NK cell, Dendritic cell, Stem cells — Immune organs: Bone
marrow, Spleen, Thymus, Lymph node, Mucosal, and Cutaneous associated Lymphoid
tissue (MALT & CALT).
UNIT 11 12
Antigens: Immunogenicity, Antigenicity, Epitope, haptens and Adjuvants — Antibody:
Structure, Classes and Biological Activities; Molecular basis of antibody diversity; Polyclonal
antibiotics, Monoclonal antibodies — Antigen-antibody reaction: Cross-Reactivity, Affinity,
Avidity, Precipitation and agglutination reactions. Immuno techniques: ELISA, RIA, Flow
cytometry, Immuno electrophoresis, Western Blotting
UNIT I 12
Major Histocompatibility Complex: Structure, Function and classes of MHC molecules,
Immune responsiveness to MHC — Antigen processing and presentation: Endogenous antigens
(The Cytosolic Pathway), Exogenous antigens (The Endocytic Pathway)
UNIT IV 12




Regulation of immune response; Complement System: Functions, Components, Activation and
Regulation of complement system — Allergy and hypersensitivity: Types of hypersensitivity —

Autoimmunity, Auto immune disorders; immune tolerance; Graft versus host reaction.

UNIT V 12

Vaccines: Active and Passive Immunization, Whole-Organism Vaccines, Purified
Macromolecules as Vaccines, Recombinant-Vector Vaccines, DNA and Multivalent Subunit

Vaccines. Tumors of the Immune System - Tumor Antigens - Immune Response to Tumors —

Cancer immunotheraphy.

Total Hours 60

TEXT BOOKS

1. Janes Kuby., Immunology, WH Freeman and Company, Newyork.,7th Edition, 2013.

2. Raoitt, 1., Essential Immunology, Blackwell Scientific Publications, Oxford, 12th Edition, 2011.

3. Abbas, K. A., Litchman, A. H. and Pober, J. S. (2007). Cellular and Molecular Immunology, 4th
Edn., W. B. Saunders Co., Pennsylvania, USA.

4. http://www.raymondcheong.com/Yearl/immuno.html
http://ocw.mit.edu/courses/health-sciences-and-technology/hst-176-cellular-andmolecular
immunology-fall-2005/lecture-notes/



http://www.raymondcheong.com/Year1/immuno.html

YBT203 L T P C
C|IP|A 4 0 0 4
Biostatistics
41010 L T P H
4 0 0 4
Course Outcomes Domain Level

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

Cco1 Outline the basic statistics concepts Cognitive Remember

CO2 Classify the data, collection, and graphical presentation Cognitive Understand

CO3 | Interpret the biological data with the statistics concepts Cognitive Understand

CO4 Predict the biological inferences from the collected data Cognitive Apply

CO5 Solve the biotechnology problems from the biostatistics | Cognitive Aol
concepts PPy

COURSE CONTENT Hours
UNIT | 12

Statistics — Scope —collection, classification, tabulation of Statistical Data — Diagrammatic
representation — graphs — graph drawing — graph paper — plotted curve —Sampling method
and standard errors —random sampling — use of random numbers —expectation of sample
estimates — means — confidence limits — standard errors — variance. Measures of central

tendency — measures of dispersion — skewness, kurtosis, moments

UNIT 11 12

Correlation and regression — correlation table — coefficient of correlation — Z transformation —
regression — relation between regression and correlation. Probability — Markov chains
applications — Probability distributions — Binomial (Gaussian distribution) and negative

binomial, compound and multinomial distributions — Poisson distribution

UNIT 12

11 Normal distribution — graphic representation.— frequency curve and its characteristics —
measures of central value, dispersion, coefficient of variation and methods of computation —
Basis of Statistical Inference — Sampling Distribution — Standard error — Testing of hypothesis —

Null Hypothesis —Type | and Type Il errors

UNIT 12




Tests of significance for large and small samples based on Normal, t, z distributions with regard

to mean, variance, proportions and correlation coefficient — chi-square test of goodness of fit —

contingency tables — c2 test for independence of two attributes — Fisher and Behrens ‘d' test —

2x2 table — testing heterogeneity —r X ¢ table — chi-square test in genetic experiments —

partition X 2 — Emerson's method

UNIT V

12

Tests of significance —t tests — F tests — Analysis of variance — one way classification — Two

way classification, CRD, RBD, LSD. Spreadsheets — Data entry —mathematical functions —

statistical function — Graphics display — printing spreadsheets — use as a database word

processes — databases — statistical analysis packages graphics/presentation packages

Total Hours

60

TEXT BOOKS

1. Veer balaRastogi. 2011. Fundamentals of Biostatistics. Ane books Pvt Ltd, Chennai.

A o

Rosner,B (2005), “Fundamentals of Biostatistics”, Duxbury Press.

Graw Hill

5. Sundar Rao P. S.S., Jesudian G. & Richard J. (1987), “An Introduction toBiostatistics”, 2nd

edition,.Prestographik, Vellore, India,.

6. Zar, J.H. (1984) “Bio Statistical Methods”, Prentice Hall, International Edition

Warren,J; Gregory,E; Grant,R (2004), “Statistical Methods in Bioinformatics”,1% edition, Springer
Milton,J.S.(1992),. “Statistical methods in the Biological and Health Sciences”, 2™edition ,Mc

Online References:

1. www.statsoft.com/textbook/ biosunl.harvard.edu/

2. www.bettycjung.net/Statsites.htm

3. www.ucl.ac.uk/statistics/biostatistics



http://www.ucl.ac.uk/statistics/biostatistics

YBT204A L T P C
C|P|A 3 0 3
Stem Cell Biology and Tissue Engineering
3100 L T P H
0 0 3
Course Outcomes Domain Level
After the completion of the course, students will be able to
col Remember the basics and fundamentals of Stem cells and tissue Cognitive S
culture
coo Summarize various types of stem cells, methods of isolation and | Cognitive Understand
culture techniques and their characterization
Explain the process of stem cell cycle and the cell signaling | Cognitive
CO3 Apply
pathways.
CO4 Identify the applications of tissue engineering in biotechnology Cognitive Analyze
CO5 Demonstrate the principle and applications of tissue engineering | Cognitive Apply
in medicine
COURSE CONTENT Hours
UNIT I 9
Stem cells - Definition, Characterization, Pluripotency, Self-renewal and differentiation.
Types of stem cells- Embryonic stem cells, Adult stem cells and mesenchymal stem Cells,
Adipose stem cells
UNIT Il 9
Stem cell niche, Niche specification - Drosophila germ line stem cells. Receptors, genes and
markers of stem cells. Stem cell isolation and culture techniques. Characterization of stem cells.
UNIT 9
i Stem cell cycle. Chromatin modification and transcriptional regulation, chromatin modifying
factors, Chromosomal inactivation. JAK -STAT pathway, Ras\Raf pathway, PI3K cell
signaling, p53 check points, Role of LIF pathway in cell cycle control. Applications of
Embryonic stem cells, Bone marrow stem cells, Adipose derived stem cells and Hematopoietic
stem cells. Ethics in human stem cell research
UNIT IV 9
Basic biology of tissue engineering: The basis of growth and differentiation-morphogenesis and




tissue engineering. Biomaterials in tissue engineering-Scaffolds, extracellular matrix, polymers

and nanocomposites. Approaches to transplanting engineered cells

UNIT V 9

Structural tissue engineering-Bone regeneration through cellular engineering, Skin tissue
engineering, Brain implants-Neural stem cells, Periodontal applications.Bioartificialpancrease,
Hepatassist liver support system, Artificial Womb, Heamatopoietic system: Red blood cell

substitutes, Renal replacement devices

Total Hours 45

TEXTBOOKS

1.

Stem Cell Biology, Daniel Marshak, Richard L. Gardener and David Gottlieb, Cold Spring Harbour

Laboratory Press

2. Stem cell biology and gene therapy, Booth C., Cell Biology International, Academic Press

3. Stem Cell and Gene-Based Therapy: Frontiers in Regenerative Medicine, Alexander Battler,
Jonathan Leo, Springer, STEM CELL TECHNOLOGY Syllabus - Semester First References:

4. Sylvia, S. Mader, 2011, Human Biology, Twelfth edition, Mc Graw Hill, USA.
Robert P. Lanaza, Robert Langer and Joseph Vacanti, 2007. Principles of Tissue Engineering. Third
edition Academic Press.

1. Stem Cell Biology and Gene Therapy. Quesenberry PJ, Stein GS, eds. (£65.00.) Wiley, 1998.

2. Progress in gene therapy, Volume 2,Pioneering stem cell/gene therapy trials, Roger Bertolotti,
Keiya Ozawa and H. Kirk Hammond, VSP international science publishers

3. Stem Cells Handbook: Stewart Sell, Humana Press; Totowa NJ, USA; Oct. 2003,

4. Human Embryonic Stem Cells: The Practical Handbook by Stephen Sullivan and Chad A Cowan

5. Micklem.H.S.,Loutitlohn.F., 2004, Tissue grafting and radiation, Academic Press, New York..

6. Penso.G., Balducci.D., 2004.Tissue cultures in biological research,Elsevier, Amsterdam

7. Cecie Starr, 1996, Biology, Third edition , Wordsworth, America.

Online References:i. www.nuigalway.ie/anatomy/tissue engineering.html



http://www.nuigalway.ie/anatomy/tissue_engineering.htm

YBT204B L T P C
C|P|A 3 0 0 3
Animal And Plant Biotechnology
31010 L T P H
3 0 0 3
Course Outcomes Domain Level
After the completion of the course, students will be able to
Cco1 apply to produce biotechnology products. Cognitive Apply
CO2 | Apply the various markers of metabolic pathways Cognitive Apply
co3 Understand the concepts of Genetically Modified ng organis| Cognitive Understand
(GMO)
CO4 | Understand the knowledge in the production of vaccines Cognitive Understand
CO5 | Understand the various techniques of plant and animal protein | Cognitive Understand
COURSE CONTENT Hours
UNIT I 6
Introduction of plant tissue culture, composition of media, Micropropagation,
organogenesis, somatic embryogenesis, haploid and triploid production, protoplast isolation
and fusion, hybrid and cybrid, synthetic seed production. Secondary metabolites in plants -
Phytochemicals- Glycosides and Flavonoids; Anthocyanins and Coumarins - Lignans,
Terpenes, Volatile oils and Saponins; Carotenoids and Alkaloids: biogenesis, therapeutic
applications
UNIT I 9
Plant Transformation Direct transformation by electroporation and particle gun bombardment.
Agrobacterium, Ti plasmid vector. Theory and techniques for the development of new genetic
traits, conferring resistance to biotic and abiotic. Plant engineering towards the development of
enriched food products, plant growth regulators; Molecular Marker aided breeding: RFLP
maps, Linkage analysis, RAPD markers, STS Mirco satellite, SCAR, SSCP, QTL, Map based
cloning and Molecular marker assisted selection.
UNIT E
11 Animal health disease diagnosis, hybridoma technique, monoclonal antibodies, application of
probes for disease diagnosis of existing and emerging animal diseases. Prophylaxis - Vaccines,
Oral vaccines DNA Vaccines in animal disease. Cell culture: primary and established culture;
organ culture; tissue culture




UNIT IV 9

animal cell culture, cell line and cloning micromanipulation and cloning, somatic cell cloning.
Karyotyping; measuring parameters for growth, measurement of cell death, apoptosis and its
determination, cytotoxicity assays

UNITV |12

Disaggregation of tissue and primary culture; cell separation, Slide and coverslip cultures, flask
culture, test tube culture techniques, cell synchronization, cryo preservation. Scaling up of

Nuclear magnetic resonance methods of monitoring cell metabolism culturing animal cells in
fluidised bed reactors. Application of animal cell culture for in vitro testing of drugs, in
production of human and animal viral vaccines and pharmaceutical proteins. Culture Scale up
and mass production of biologically important compounds. Harvesting of products, purification
and assays. Transgenic animals: Production and application; transgenic animals in livestock
improvement, transgenic animals as model for human diseases; Stem Cells- Properties, Types,
Therapy, Prospects and Ethics in stem cell research.

Total Hours 45
TEXT BOOKS

1. Razdan. M. K., 2011. Plant tissue culture. Oxford and IBH publishing Company Pvt. Ltd, New Delhi.

2. Chawla. H. S., 2010. Introduction to plant biotechnology. Oxford and IBH publishing company pvt.
Ltd, New Delhi.
lan Freshney, 2010. Culture of animal cells. 6th edition, Wiley-Blackwell publishers.

4. Slater, 2008. Plant Biotechnology: The Genetic manipulation of plants, Second Edition, Oxford
University Press, USA.

5. J.D.Watson, Gillman, J.Witknowski and M.Zoller, 2006. Recombinant DNA. 3rd ed.

6. W.H.Freeman. 26 K. Dass. 2005, Textbook of Biotechnology, Second Edition, Wiley Dreamtech,
India (P) Ltd.

7. H.Kreuzer&A.Massey. 2001. Recombinant DNA and Biotechnology: A guide for teachers Second
Edition. ASM press, Washington.

8. M.Sudhir. 2000. Applied Biotechnology & Plant Genetics. Dominant publishers & Distributors.

9. Genetic Engineering of Animals by (Ed) A.Puhler, VCH Publishers, Weinheim, FRG, 1993.

10. Animal Cell culture Practical approach. Ed. John R.W.Masters, Oxford.2004.

Online References:

www.nuigalway.ie/anatomy/tissue engineering.html



http://www.nuigalway.ie/anatomy/tissue_engineering.htm

YBT204C L T P C
C|P|A 3 0 3
Pharmaceutical Biotechnology
3100 L T P H
3 0 0 3
Course Outcomes Domain Level
After the completion of the course, students will be able to
col I-nfer the p-)oter-wtial avenues. an(-j requ-irements from the Cognitive T
biotechnologists in pharmaceutical industries and
coo Outline the pharmacodynamics and pharmacokinetics of | Cognitive Understand
drugs
CO3 | Describe various adverse effects of drugs Cognitive Understand
CO4 Explain the manufacturing process for various therapeutical Cognitive Understand
CO5 Summarize the methods applied to test the quality of drugs | Cognitive
and other biopharmaceuticals Understand
COURSE CONTENT Hours
UNIT I 9
Introduction to Pharmaceutical industry & development of drugs; types of therapeutic
agents and their uses. Pharmaceutical Biotechnology and Drug discovery. Scope and
applications of biotechnology in pharmacy, biological /research advances and approved
biologicals for pharmaceutical
UNIT 11 9
Physiochemical properties of drugs, factors modifying drug action. Pharmacodynamics,
pharmacokinetics and drug metabolism.
UNIT 9
i Adverse effects of drugs and drug toxicology: Reproductive toxicity and Teratogenicity,
Mutagenicity, Carcinogenicity, Drug tolerance, Drug intolerance, drug allergy, drug induced
side effects. Tachyphylaxis, biological effects of drug abuse and drug dependence
UNIT IV 9
Biopharmaceutical and biological drug development, Manufacturing of biopharmaceutical,
therapeutic proteins and peptides. Recombinant growth hormones, growth factors, therapeutic
monoclonal antibodies, therapeutic enzymes and their application in health care.
UNIT V 9




Pharmaceutical Testing, Analysis and Control: Analysis of pharmaceuticals using physical,
chemical and biological methods, quality assurance and control, stability of pharmaceutical

products

Total Hours 45

TEXT BOOKS

1. Purohit,Kulkarni,Saluja—Pharmaceutical biotechnology, Agrobios publishers, 2003

2. Pharmaceutical biotechnology edition2 by crommel, Freeman publishers, 2004

3. Crommelin.D.J.A, Robert D. Sindela, Bernd Meibohm “Pharmaceutical Biotechnology:
fundamentals and applications”, Informa Healthcare, 2008.

4. Pharmaceutical biotechnology:drug discovery and clinical applications by Kayser,Wiley
publishers, 1st edition 2007

5. Katzung B.G. Basic and Clinical Pharmacology,(6th Ed) Prentice Hall of Intl., 1995

Online References:
i.  https://archive.org/details/PharmaceuticalBiotechnology/page/n111




YBT205 L T P
C P | A 0 0 3 3
Immunology Laboratory
0 2 |1 L T P| H
0 0 4 4
Course Outcomes Domain Level
After the completion of the course, students will be able to
Demonstrate  antigen-antibody interaction  through Psychomotor
agglutination reaction I
col Dgi?ferentiate the blood groups based on red blood cell and Imitation
Rh antigens
Differentiate various white blood cells and red blood cells Psychomotor I
CO2 . . - Imitation
based on their morphological characteristics
Demonstrate  antigen-antibody interaction  through Psychomotor
precipitation reaction . .
cos Distinguish between Single Radial Immunodiffusion and Manipulation
Double Radial Immunodiffusion
CO4 Determine the concentration of antigens and antibodies in Psychomotor
the sample through Rocket Immunoelectrophoresis and Manipulation
Counter current Immunoelectrophoresis
CO5 Identify the antigens using the ELISA technique Psychomotor Manipulation
COURSE CONTENT Hours
1. Collection of Serum from Blood
2. Isolation of lymphocytes from whole blood
3. Differential Leukocyte count
4. Total Leukocyte count
5. Total and differential count of RBC
6. Blood Grouping Experiment
7. Antibody Labelling with HRP
8. Ouchterlony double diffusion
9. Single radial immunodifussion
10. Immunoelectrophoresis
11. DIRECT Elisa
12. Widal test and Latex Agglutination
LECTURE | PRACTICAL TUTORIAL TOTAL
HOURS 0 30 0 30
TEXTBOOKS
1. Idris Adewale Ahmed. Laboratory Manual — Basic Immunology. Lincoln University College.
Malaysia. 2018.
2. Tobili Y. Sam-Yellowe. Immunology — Overview and Laboratory Manual. Springer publications.

2021.




YBT206 L T P C
C [P|A 0 0 3
Recombinant DNA Technology Laboratory
0 |21 L T P H
0 0 4
Course Outcomes Domain Level
After the completion of the course, students will be able to
Demonstrate the isolation of chromosomal DNA from bacteria o
Co1 . ] ) Psychomotor | Imitation
& Drosophila and plasmid DNA from bacteria
Assemble Electrophoretic set-up andPerformgel | Psychomotor o
CO2 . Imitation
electrophoresis
Perform the restriction digestion of DNA and Compare the | Psychomotor o
CO3 | . o Imitation
digested products based on their size
CO4 | Design a polymerase chain reaction set up to amplify the DNA | Psychomotor | Manipulation
CO5 | Perform the Randomly amplified polymorphic DNA technique | Psychomotor ] ]
. Manipulation
andinterpretthe results
COURSE CONTENT Hours
1. Isolation of Plasmid and Genomic DNA
2. Restriction enzyme digestion.
3. Agarose gel Electrophoresis.
4. Southern blotting
5. SDS PAGE
6. Western blotting
7. Purification of digested DNA.
8. Ligation of restricted vector and genomic DNA
9. Competent cell preparation- calcium chloride method
10. PCR
LECTURE | PRACTICAL | TUTORIAL | TOTAL
HOURS
0 30 0 30
TEX BOOKS

1.

Judith W. Zyskind, Sanford I. Bernstein. Recombinant DNA Laboratory Manual. Elsevier
Publications. 2014.




YBT207 L T P C
C|P|A 3 0 0 3
Research Methodology and IPR
3/0]|0 L T P H
0 0 3
Course Outcomes Domain Level
After the completion of the course, students will be able to
CO1 | Apply the bloom’s taxonomy in research and methodology Cognitive | Apply
CO2 | Apply to follow the principle of research ethics Cognitive | Apply

CO3 | Applyto become proficient in data analysis and statistical tools Cognitive | apply

CO4 | Identify the research problem in society by searching various Cognitive
scientific databases Create
CO5 | Would have become proficient in the art and science of scientific | Cognitive
writing Analyze&Create
COURSE CONTENT Hours

UNIT 9

| Meaning of research problem, Sources of research problem, Criteria-Characteristics of a good
research problem, Errors in selecting a research problem, Scope and objectives of research
problem. Approaches of investigation of solutions for research problem, data collection,analysis,
interpretation, Necessary instrumentations

UNIT 9

1 Effective literature studies approaches, analysis Plagiarism, Research ethics, Effective technical
writing, how to write report, Paper Developing a Research Proposal, Format of research proposal,
a presentation and assessment by a review committee.

UNIT 9

i Effective literature studies approaches, analysis Plagiarism, Research ethics, Effective technical
writing, how to write report, Paper Developing a Research Proposal, Format of research proposal,
a presentation and assessment by a review committee.

UNIT 9

v Patent Rights: Scope of Patent Rights. Licensing and transfer of technology. Patent information
and databases. Geographical Indications.




UNIT 9
\% Patent Rights: Scope of Patent Rights. Licensing and transfer of technology. Patent information
and databases. Geographical Indications.
Total Hours 45

TEX BOOKS

1. Stuart Melville and Wayne Goddard, “Research methodology: an introduction for science &

engineering students’”’

2. Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction”

3. Ranjit Kumar, 2nd Edition, “Research Methodology: A Step by Step Guide for beginners”

4. Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd ,2007.

5. Mayall, “Industrial Design”, McGraw Hill, 1992.

Reference Book

1.

ok~ WD

Stuart Melville and Wayne Goddard, “Research methodology: an introduction for science &

engineering students”

Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction”

Ranjit Kumar, 2nd Edition, “Research Methodology: A Step by Step Guide for beginners”

Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd ,2007.
Mayall, “Industrial Design”, McGraw Hill, 1992.




M. TECH -NANOTECHNOLOGY - SYLLABUS

Semester |
COURSE L T P C
YNT101
CODE
COURSE ) 3 0 0 3
Introduction To Nanotechnology
NAME
PREREQ | Applied Physics and Applied Chemistry L T P H
UISITES
C:P:A 2:1:1 3 0 0 3
COURSE OUTCOMES DOMAIN LEVEL

CO1 | Define the concept on emergence of the nanotechnology and its o
o Cognitive Remember
opportunities.

CO2 | Discuss the mechanism of nanoscale phenomena properties Cognitive Understand

CO3 | Generalize the concept of structural characterization for the .
) ] Cognitive Understand
functional nanomaterial

CO4 | Demonstrate the crystalline nature of the nanomaterials Cognitive | Analysis
CO5 | Investigate the application of the nano materials in healthcare and Psychomot
. . Understand
industrial needs. or
UNIT I Emergence of Nanotechnology 9

Historical Development: ancient works on Nanomaterials; emergence of nanotechnology with special
reference to Feynman. Size & Scales: definition of nanostructures; insight into the nano world; intervention
into the nano world; building blocks of nanotechnology. Scientific revolutions; types of nanotechnology &
nano machines; basic problems & limitations; opportunities at the nanoscale; time and length scale in

structures; energy landscapes.

UNIT 11 Nanoscale Phenomena 9

Density of states; tunnelling; chemical bonds (types & strength). Intermolecular & inter-particle forces.
Molecular & crystalline structures; particles & grain boundaries. Covalent & coulomb interactions;
interactions involving polar molecules & polarization; weak intermolecular forces & total intermolecular
pair potentials. Forces between solvation, hydration; polymers at surfaces; adhesion. Thermodynamics of
self-assembly. Hierarchical structures & Functionality. Bulk to surface transition. Spatial & temporal scales;
concept of confinement; role of surfaces in nanotechnology devices; surface reconstruction; dangling bonds

& surface states; interfaces & Casmir force.




UNIT 11l | Functional Nanomaterials 9

Fullerenes, carbon nanotube, graphene. Monomers & polymers. Amorphous, crystalline, semi-crystalline;
crystals, polycrystals. Composite materials; ceramics, alloys, silicates. Quantum hetero-structures: quantum
well, quantum wire, quantum dot, nanofossils, smart dust, porous & nonporous inorganic materials, hydro
gel & aerosols. Bio nanomaterials: bio mimetic systems, bio ceramics, dendrimers, micelles, liposome’s,
block copolymers. Nanomaterials for molecular electronics & optoelectronics: thin-film transistors, single-
electron transistors, light-emitting devices, photovoltaic materials, nanomagnetic materials & nano

superconductors.

UNIT IV \Structures of Nanomaterials | 9

Crystal structure: crystal planes, Miller indices, crystal orientation. Morphology of materials, nanoparticles,
nanowires, nanorods, nanoclusters, powders of nano crystalline materials, solid disordered nanostructures.
Imperfection in solids: dislocations in single crystals (linear defects & screw dislocation) and imperfection-
dependent properties of crystals.

UNIT V Applications of Nanomaterials 9

Applications of nanomaterials in electronics & communication, healthcare, sensors, clothes, paints and
other industrial as well as consumer products. Energy and Environmental applications. (This unit is aimed
to provide an overview of various possible applications of nanomaterials).

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1. “Nanotechnology: Basic Science & Emerging Technologies,” Mick Wilson, Kamali Kannangara&
Geoff Smith, Overseas Press India Private Limited, 2005.

2. “Amorphous and Nanocrystalline Materials: Preparation, Properties and Applications,” Inoue & K.
Hashimoto (Eds.), Springer, 2001.

E REFERENCES

1. http://nupex.eu/index.php?g=textcontent/materialuniverse/sizeofthings&lang=en

2. http://www.slideshare.net/niraliakabari3/ppt-of-phynanophysics

3. http://www.nanoscienceworks.org/publications/books/4/9781420048056/instructors/ITNS-
Lecture-1.pdf

4. http://ipn2.epfl.ch/Ins/lectures/nanoscience/lecturenotes/cour-1.pdf 5.

5. www.uniroma2.it/didattica/NANOSCIENZE/deposito/L1.ppt
mp.misis.ru/docs/courses/17/Mats_Maoscow_2.ppt 6.

6. http://uw.physics.wisc.edu/~himpsel/Nano/lectures.htm

E REFERENCES

www.nptel.ac.in
WWW.Mmit.co.in



http://nupex.eu/index.php?g=textcontent/materialuniverse/sizeofthings&lang=en
http://www.slideshare.net/niraliakabari3/ppt-of-phynanophysics
http://ipn2.epfl.ch/lns/lectures/nanoscience/lecturenotes/cour-1.pdf%205
http://www.nptel.ac.in/
http://www.mit.co.in/

COURSE CODE YNT102 L|IT|P|C
COURSE NAME | Nanomaterials Fabrication Technigques 3/0(0]3
PREREQUISITES | Material Science, Applied Physics And Chemistry L|{T|P|H
C:P:A 1.5:1.5:1 31003
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Define the concept of the nanofabrication techniques Cognitive Remember
CO2 | Discuss the detailed outline of the physical technique Cognitive Understand
CO3 | Describe the various chemical methods to synthesize the | Cognitive Understand
nanomaterials
CO4 | Demonstrate the fabrication of self-assembly techniques Cognitive Apply
CO5 | Revise the concept of the lithographic technique in the Psychomotor | Understand,
nanofabrication process Affective Evaluation
UNIT I Basic Concepts of Nano Fabrication 9

Drexler-Smalley debate; realistic projections; outline of various preparation techniques; basic concepts of
nano-structured materials; nucleation: surface nucleation, growth, grain size distribution; nano-particle
transport in low density media; 154unnel nano phase thermodynamics; coagulation of nano particles;
determination of grain size; aggregate formation; mass fractal morphologies. Requirements for an ideal

semiconductor nano structure; clean room technology

UNIT Il Physical Techniques 9

Physical processes in semiconductor nano structures. Introduction; thin film deposition methods;
fundamentals of film deposition; thermal evaporation; spray pyrolysis; flame pyrolysis; molecular beam
epitaxy; pulsed laser deposition; sputter deposition; different types sputtering processes; thermal forming
processes; plasma processes; physical methods for the preparation of nano tubes; types of nano tubes; new
forms of carbon nano tubes; properties of nano tubes; plasma arcing; laser methods; pyrolytic synthesis;
zeolites & template powders; layered silicates; soft chemical & combustion methods. Laser fusion target

fabrication techniques; inorganic capsule fabrication; and cluster formation by laser ablation

UNIT 11 Chemical Methods 9

Chemical 154unnel deposition (CVD); plasma-enhanced CVD; low pressure plasma CVD; metal-organic
CVD (MOCVD); photo-enhanced CVD; electron enhanced CVD; Laser induced CVD; atmospheric pressure
CVD; reactive ion etching (RIE) molecular-beam epitaxy (MBE); chemical beam epitaxy (CBE); chemical
bath deposition; electrochemical synthesis of nano structures. Sol-gel processing; fundamentals of sol-gel
process; sol-gel synthesis methods for oxides; other inorganics and nano composites; the Pecheni method;

silica gel; zirconia and Yttrium gel; aluminosilicate gel; polymer nano composites. Mechanochemistry:




grinding and milling devices

UNIT IV Self-Assembly 9

Bottom-up approach.  Self-assembly; self-assembled mono layers; directed assembly; layer-by-layer
assembly; spontaneous formation & ordering of nano structures; nano-fluidics to build silicon devices with
features comparable in size to DNA, proteins & other biological molecules; control and manipulation of
microfluidic and nanofluidic processes for lab-on-a-chip devices. Langmuir Blodgett films; electrochemical
self-assembly of oxide/dye composites.Self-assembled nanobiomaterials; pattern definition; pallsin transfer;

atomic & molecular manipulation; biomineralization; colloidal quantum dots; self-assembly techniques

UNIT V Lithographic Techniques 9

Top-down approach to nanolithography; immersion lithography, EUV photolithography; phase shifting
masks; x-ray lithography, including plasma x-ray sources; e-beam and focused ion-beam lithography; photo
resist technologies for the nano scale; metrology and defect inspection. Soft lithography; nano imprint
lithography; wet etching, dry etching (isotropic, anisotropic), pattern growth techniques (polymerization,

directed assembly). Proximal probe nano lithography; STM; AFM; resists & imaging layers for proximal

probes
LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT

1. “Introduction to Nanotechnology,” Frank J. Owens & Charles P. Poole, Wiley-IEEE, 2003.
2. “Encyclopedia of Nanoscience & Nanotechnology,” H. S. Nalwa, American Scientific Publishers, 2004.
3. “The Powder Method,” L.V. Azaroff& M. J. Buerger, McGraw-Hlill, 1958

REFERENCES

1. “Introduction to Nanotechnology,” Frank J. Owens & Charles P. Poole, Wiley-IEEE, 2003.
2. Encyclopedia of Nanoscience & Nanotechnology,” H. S. Nalwa, American Scientific Publishers,

2004.

E REFERENCES

1. www.nptel.ac.in

2. Www.mit.co.in



http://www.nptel.ac.in/
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COURSE CODE YNT103 L T|P|C
COURSE NAME Materials Science & Engineering 3 1104
PREREQUISITES Applied Physics And Chemistry L T|P|H
C:P:A 2:1:1 3 110 |4
COURSE OUTCOMES DOMAIN LEVEL

CO1 | Describe the concept of engineering material and its . )
o ) Cognitive Understanding
characteristic properties

CO2 | Discuss the nanostructure of solids Cognitive Analysis
CO3 | Outline the facts of phase diagram and transformation . Understanding,
I Cognitive )
Kinetics Analysis
CO4 | Demonstrate the characteristic behavior of the model Cognitive Apply

CO5 | Relate the concept of oxidation, corrosion and dielectric )
) Psychomotor | Evaluation
materials

UNIT I Introduction 9

classification of engineering materials; levels of structure; structure-property relationship.Equilibriumé&
Kinetics: stability & meta-stability; statistical nature of entropy; kinetics of thermally activated processes.
Crystal Geometry & Structure Determination.Atomic Structure & Chemical Bonding: ionization potential,
electron affinity & electro-negativity; bond energy, bond type & bond length; primary bonding; secondary

bonding; variation in bonding character & properties.

UNIT I Structure of Solids 9

Crystalline & non-crystalline states; covalent solids, metals & alloys, ionic solids, silicates; classification of
polymers, structure & crystallinity of long-chain polymers.Crystal Imperfections: 0D, 1D, 2D & 3D
imperfections; geometry & other properties of dislocations

UNIT I Phase Diagrams 9

Phase rule; single-component systems; binary phase diagrams; micro-structural changes during cooling;
lever rule; typical phase diagrams; applications of phase diagrams.

Diffusion in Solids: Fick’s laws; solution to Fick’s second law; applications based on the second law
solutions.Phase Transformations: time scale for phase changes; nucleation kinetics, growth kinetics, overall

transformation kinetics; solid-state transformations; precipitation processes; glass transition

UNIT IV Elastic, Anelastic & Visco elastic Behaviour 9

Atomic model of elastic behaviour; rubber-like elasticity; relaxation processes; spring-dashpot
models.Plastic Deformation & Creep in Crystalline Materials: tensile stress-strain curve; shear strength of

perfect & real crystals; stress to move a dislocation; strengthening mechanisms; mechanisms of




creep.Fracture: ductile & brittle fractures; fracture toughness; ductile-brittle transition; protection against

fracture; fatigue fracture

UNIT V Oxidation & Corrosion 9

Mechanism of oxidation; oxidation resistance; principles of corrosion; protection against
corrosion.Conductors& Resistors: super-conducting materials.Semiconductors. Magnetic Materials.

Dielectric Materials.

LECTURE TUTORIAL PRACTICAL TOTAL

45 15 0 60

TEXT

1. Askeland D.R.,& P. P. Fullay (2007), The Science and Engineering of Materials —
7"Cengage Learning Publishers.
2. William D. Callister, Jr (2008), Callisters Materials Science and Engineering, (Adopted by R.
Balasubramaniam) Wiley-Eastern
3. Raghavan V (2007), Materials Science and Engineering - A First Course, Prentice Hall, India.
4. Raghavan V (2007), Materials Science and Engineering - A First Course, Prentice Hall, India

REFERENCE

1. A.S. Edelstein and R.C. Cammarata Ed.(1998), Nano Materials: Synthesis, Properties and
Applications, Inst. Of Physics Publishing, UK.

2. James F. Shackelford (1996), Introduction to Materials Science for Engineers, Prentice
Hall, India.

E REFERENCES

www.nptel.ac.in

WWW.mit.co.in
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COURSE CODE YNT106 T |P |C
COURSE NAME Simulation of Nanostructure & Nanomaterials Lab 0 2
PREREQUISITES Applied Physics, Applied Chemistry, Introduction To T |P |H
Nanotechnology And Materials Science

C:P:A 0 |4 |4
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Demonstrate the band structure of Cystal Cognitive Apply

CO2 | Relate the concept of electrical and heat properties Cognitive Evaluate
CO3 | Demonstrate the optical properties of nanomaterial Cognitive Apply

CO4 | Demonstrate the study of insulating material Cognitive Apply

CO5 | Articulate the nanomaterial synthesis in the battery Psychomotor Evaluate

application

List of Experiments

1.
2.

© o N o g &~ w

Calculate the band structure of a crystal

Transport calculations with ATK

Phonon Band Structure, Electrical and Heat Transport of a Graphene Nanoribbon

Electron-phonon coupling properties of a Graphene Nanoribbon

Optical Properties of Silicon

Study of NiSi,—Si interface

Study of Bi,Se; topological insulator

Study of Effective band structure of random alloy InGaAs

Study of Li-air battery interface

10. Study of Li-ion diffusion in LiFePO, for battery applications




YRM107 L P C

C|P|A 2 0 2

RESEARCH METHODOLOGY AND IPR
2101|0 L P H
3 0 3
Course Outcomes Domain Level

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

Co1 Apply the bloom’s taxonomy in research and methodology Cognitive Apply

CO2 | Apply to follow the principle of research ethics Cognitive Apply

cOo3 gzlp;ly to become proficient in data analysis and statistical | Cognitive Apply

CO4 Identify the research problem in society by searching various | Cognitive

scientific databases and Create
CO5 Would have become proficient in the art and science of | Cognitive Create
scientific writing
COURSE CONTENT Hours

UNIT I | Fundamentals of scientific research 5
Goals and cornerstones of research, applications of Bloom’s Taxonomy in research, steps for
successful research initiatives, research gap identification, research question formulation,
hypothesis generation, protocol designing, benefits of research to the society

UNIT Il | Publication ethics 7
Publication ethics: definition, introduction, and importance, best practices of research, conflicts
of interest, publication misconducts: falsification, fabrication, plagiarism, guest/ghost
authorship, sabotage, salami slicing, etc., violation of publication ethics, tools for checking the
plagiarism, predatory and misleading publishers and journals, research metrics: impact factor,
SNIP, SJR, cite score, FWCI, Scopus percentile, h-index, g-index, article influence score, h5-
index, 110-index and citations, etc., obtaining permission to reuse figures/tables/images from
published resources.

UNIT Il | Literature search and review 7
Principles of literature search and review, methods of literature search (snowballing, protocol
driven, etc.), empowering efficient literature search using various search engines and databases:
ScienceDirect, JANE, PubMed/Medline, MeSH, Web of Science, BibliMed, Scopus, Google
Scholar, ProQuest, Inflibnet, zbMATH, etc.




UNIT IV

Data analysis and statistical tools 11

Basics of descriptive and inferential statistics, measures of central tendency, types of data and
scales of measurement, correlation coefficient, Gaussian and non-Gaussian distribution,
parametric and non-parametric statistics, confidence interval, hypothesis testing, Statistical
tests of significance, sample size calculation, null and alternative hypothesis, types of error,
level of significance, one-tailed and two-tailed tests, conceptual framework for statistical
analyses of data: Student’s t-test, ANOVA, Post-hoc statistical tests, Chi-square test,
Wilcoxon-matched-pairs signed-ranks test, Mann-Whitney test, Friedman test, Kruskal-Wallis

test, etc., Use of statistical tools.

UNITV

Structuring the scientific article and scholarly communication 15

Fundamentals of scientific writing, mechanics of writing a research report, structuring a
research article: title, running title, abstract, keywords, list of abbreviations, highlights,
graphical abstract, introduction, materials and methods, results, discussion, summary and
conclusions, conflict of interest statement, CRediT author statement, funding source,
acknowledgements, references, legends for figures and tables, etc., writing a review article,
identifying legitimate journals, journal selection, cover letter, checklist for submission,
gatekeepers and peer-review process, responding to reviewers, and successful submission and
publications.Various types of IPR, rules and regulations of IPR, filing procedure of IPR in
India and overseas, World Intellectual Property Organization (WIPQ), search and service
portals of IPR, commercialization of IPR, case studies on IPR disputes, scholarships and

funding agencies for research: national and international perspectives.

Total Hours 45

TEXTBOOKS

1. Jagadeesh G, Balakumar P, Senatore F (editors). The Quintessence of Basic and Clinical Research
and Scientific Publishing. Springer Singapore; 1st ed. 2023 edition, DOI:
https://doi.org/10.1007/978-981-99-1284-1.

2. 2.Jagadeesh G, Murthy S, Gupta YK, Prakash A, editors. Biomedical Research — From Ideation to
Publication. New Delhi: Wolters Kluwer Health Lippincott Williams and Wilkins; 2010.

3. 3. C.R. Kothari, Gaurav Garg, Research Methodology: Methods and Techniques, 4th edition, New
Age International Publisher (2019).

4. 4. N. Gurumani, Research Methodology for Biological Science, MJP Publishers, Chennai (2021).

5. 5. P. Chaddah, (2018) Ethics in Competitive Research: Do not get scooped do not get plagiarized,
ISBN: 978-9387480865

6. 6. Indian National Science Academy (INSA), Ethics in Science Education, Research and
Governance (2019), ISBN: 978-81-939482-1-7; https://www.insaindia.res.in/pdf/Ethics_Book.pdf




COURSE CODE YNT107 L T P C
COURSE NAME Nanomaterials Fabrication Techniques Lab 0 2
PREREQUISITES Material Science , Nanofabrication Techniques L T P H
And Introduction To Nanotechnology

C:P:A 0 0 4 4
COURSE OUTCOMES DOMAIN LEVEL
COL1 | Prepare the synthesis of nanoparticles Cognitive Evaluate
CO2 | Relate the concept of fabrication techniques Cognitive Evaluate
CO3 | Demonstrate the synthesis by various wet process method Cognitive Apply

CO4 | Demonstrate the study of the nanofabrication coating method Cognitive Apply

CO5 | Articulate the nanomaterial synthesis by chemical method Psychomotor Evaluate

List of Experiments

Any Twelve Experiments :

1.

© 0o N o g~ D

-
©

11.
12.
13.
14.
15.
16.
17.

Synthesis of zno nanoparticles by Wet Chemical Precipitation
Synthesis of zerovalent iron nanoparticles(fe**) by Wet Chemical Precipitation
Synthesis of Polymerosomes by Water Oil emulsification Technique
Synthesis of cadmium sulphide nanoparticles by Sol-Gel Method
Synthesis of PVA/PEG film by Spin Coating

ZnO0 thin film fabrication by Dip Coating Method

Synthesis of silver nanoparticles

Synthesis of ZnS nanoparticles

Fabrication of copper nanoparticles by Electrodeposition Techniques
Synthesis of cu/pva nanofibers by Electrospinning

Nanoarray Fabrication by Oxide Dot Fabrication

Synthesis of silver nanofibers

Herbal nano powder fabrication by Ball Milling

Circuit fabrication by Manual Lithography Techniques

Thin film Fabrication by Spray Pyrolysis

Thin film fabrication By Physical Vapour Deposition

Nano powder fabrication by Chemical VVapour Deposition




YEGOEL1 L T P C
C|P |A 0 0 0
ENGLISH FOR RESEARCH PAPER WRITING
0 |0 |0 L T P H
0 2
Course Outcomes Domain Level
After the completion of the course, students will be able to
col E-xplain the fundamentals of comrnur?ication to classify | Cognitive T
different models and types of communication.
coo Illustrate the structure of scientific papers to analyze research | Cognitive Understand
articles for effective organization.
co3 Apply techniques of data presentation to create and format | Cognitive Apply
tables and graphs in scientific reports.
CO4 Develop research proposals to organize sections like Methods | Cognitive Apply
and Results in a structured scientific document.
CO5 Utilize scientific writing and editing methods to revise and | Cognitive Apply
improve clarity in scientific documents.
COURSE CONTENT Hours
UNIT I FUNDAMENTALS OF COMMUNICATION 6
Introduction to Communication Models - Types of Communication (Verbal, Non-verbal,
Written) - Active Listening - Communication Barriers and Solutions - Cultural Sensitivity in
Communication - Effective Feedback Mechanisms
UNIT Il | SCIENTIFIC WRITING ESSENTIALS 6
Introduction to Scientific Writing: Analyze and critique sample research papers - Structure of
Scientific Papers: Analysing research articles for structure and organization - Writing Clear and
Concise Sentences: Sentence restructuring exercises to improve clarity in writing - Organizing
Research Papers (IMRAD): Practice structuring sections (Introduction, Methods, Results,
Discussion) of research papers.
UNIT 11 | DATAPRESENTATION IN SCIENTIFIC WRITING 6
Presenting Data through Tables and Graphs: Create tables and graphs from given data sets -
Formatting and Labeling Figures and Tables: Formatting exercises for accurate table/figure
presentation - Interpreting Data in Written Form: Write brief explanations for given data sets.




UNIT IV | SCIENTIFIC REPORT AND PROPOSAL WRITING 6

Writing Research Proposals: Draft a research proposal for a chosen topic - Writing Methods
and Results Sections: Practice writing these sections based on provided experimental data -
Revising and Editing Scientific Documents: Peer-review sessions and revision exercises on

draft reports

UNITV | PUBLISHING AND PRESENTING SCIENTIFIC WORK 6

Basics of Manuscript Submission and Review Process: Simulate manuscript submission and
peer review - Preparing Scientific Presentations: Create and deliver a 5-minute presentation on

a research topic - Ethical Considerations in Scientific Writing: Group discussions on

plagiarism, authorship, and publication ethics

Total Hours 30

TEXTBOOKS

1. Alley, Michael. The Craft of Scientific Writing. 4th ed., Springer, 2018.

2. Day, Robert A., and Barbara Gastel. How to Write and Publish a Scientific Paper. 8th ed.,
Cambridge University Press, 2016.

3. Derntl, Michael. "Basics of Research Paper Writing and Publishing.” International Journal of
Technology Enhanced Learning, vol. 6, no. 2, 2014, pp. 105-123.

4. Gopen, George D., and Judith A. Swan. "The Science of Scientific Writing." American Scientist,
vol. 78, no. 6, 1990, pp. 550-558.

5. Hartley, James. Academic Writing and Publishing: A Practical Handbook. Routledge, 2008.

6. Katz, Michael Jay. From Research to Manuscript: A Guide to Scientific Writing. 2nd ed., Springer,
20009.

7. Peat, Jennifer, et al. Scientific Writing: Easy When You Know How. BMJ Books, 2002.

8. Silyn-Roberts, Heather. Writing for Science and Engineering: Papers, Presentations and Reports.
2nd ed., Elsevier, 2012.

9. Turabian, Kate L. A Manual for Writers of Research Papers, Theses, and Dissertations. 9th ed.,
University of Chicago Press, 2018.

10. Zinsser, William. On Writing Well: The Classic Guide to Writing Nonfiction. 30th Anniversary ed.,
Harper Perennial, 2006.




COURSE CODE YNT201 Uyt (P |C
COURSE NAME Nanomaterials Characterization Techniques 3]0 |0 |3
PREREQUISITES Ut |P |H
C:P:A 2:1:1 310 |0 |3
COURSE OUTCOMES DOMAIN | LEVEL

CO1 | Define the basic principles and application of various

spectroscopic methods Cognitive Understanding

CO2 | Discuss the different X-ray techniques for nanomaterial

o Cognitive Understandin
characterization 9 9

CO3 | Investigate the measurement of the magnetic and electrical

X . Cognitive Analysis
properties of nanomaterials. g y

CO4 | Analyze the models for interpretation of nanoindentation Load . Analysis,
. Cognitive .
displacement curves Understanding
€05 Compare the different electrometric methods of analysis Efychomot Evaluation
UNIT I \ Introduction to spectroscopy 9

Basic principles and applications of UV-Vis-NIR, FTIR, FT-Raman, Photoluminescence, NMR, ESR, and
Light Scattering methods.

UNIT Il [ X - ray technigues | 9

X-ray powder diffraction —Quantitative determination of phases; Structure analysis, single crystal diffraction
techniques - Determination of accurate lattice parameters - structure analysis-profile analysis - particle size
analysis using Scherer formula- Particle Size Analyzer- Ellipsometry- thickness measurements

UNIT 111 | Electron Spectroscopy | 9

X-ray photoelectron Spectroscopy, Auger Electron Spectroscopy, X-ray characterization of Nanomaterials —
EDAX and WDA analysis — EPMA - Applications to nanomaterials characterization

UNIT IV ‘ Mechanical, Magnetic and electrical properties measurement \ 9

Nanoindentation principles- elastic and plastic deformation -mechanical properties of materials in small
dimensions- models for interpretation of Nanoindentation load-displacement curves- Nanoindentation data
analysis methods-Hardness testing of thin films and coatings- MD simulation of nanoindentation. Vibration
Sample Magnetometer, Impedance Spectroscopy- PPMS, - Measurement of Magnetic and electrical properties
of nanomaterials.

UNIT V | Electrometric Methods of Analysis 9

Types of electrochemical cells; electrode potentials Hall measurement; Quantum Hall Measurement; Dynamic
and static Current-Voltage (I-V) characteristics; capacitance; voltage measurements; I-V analysis by AFM and
STM (STS); electron beam induced current measurement (EBIC)

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXT
1. Skoog, Holler, Nieman “Principles of Instrumental Analysis”
REFERENCES

1. Handbook of Nanostructured Materials and Nanotechnology,” vols. 1-5,H. S. Nalwa (Ed.), Academic
Press, 2000.
2. Electron Microscopy and Analysis,” P. J. Goodhews& F. J. Humphreys, Taylor and Francis.




3. Modern Techniques of Surface Science,” D. P. Woodruff & T. A. Delchar,Cambridge Solid State Science.

COURSE CODE YNT202 L T |P |C
COURSE NAME Computational Nanotechnology 3 0 (0 |3
PREREQUISITES Material Science, ATK L T |P |H
C:P:A 2:1:1 3 0 (0 |3
COURSE OUTCOMES DOMAIN LEVEL

Cco1 Introduce concepts of Scientific Computing Cognitive Understanding

CO2 Infer about the numerical method Cognitive Understanding,

COos3 Highlight Calculus in nano computing Cognitive Understanding,

CO4 Examine iterative methods Cognitive Understanding,

CO5 Examine Monte-Carlo method Psychomotor Understanding,
UNIT I Physical modeling | 9

Basics of simulation and modeling - Role of simulation in model evaluation and studies - principles used in
modeling - Concept of system and environment - continuous and discrete system - linear and nonlinear
system - stochastic activities - static and dynamic models - Advantages and Disadvantages of simulation.

UNIT Il | Computation Based Simulation I

Technique of simulation - calumnious system models - experimental nature of simulation - numerical
computation techniques - Monte Carlo method - analog and hybrid simulation - feedback systems.

UNIT 111 | Probability Concepts in Simulation E

Stochastic variables - discrete and continuous probability functions - random numbers - generation of
random numbers - variance reduction techniques - determination of the length of simulation runs - Output
analysis.

UNIT IV | Molecular Modelling 9

Introduction to molecular modelling — molecular mechanics- molecular dynamics basic principles -
Computing transport in materials - Simulation of crystals with the chemical disorder at lattice sites — Design
of compound semiconductor alloys using molecular simulations — Optical, electrical, and structural property
by first principle calculations.

UNIT V Micro and Nanostructure modeling 9

Studies on microstructure systems using atomistic and mesoscale simulations — Solid-liquid phase transition
under confinement — Modelling of metals - Simulation protocol — Semiempirical methods - Density
functional theory methods (DFT) - Visualization and analysis.

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1. Erwin Kreyzig, “Advanced Engineering Mathematics”, John Wiley & Sons, 2004

REFERENCES

1. Ramachandran K.I., G. Deepa, K.Namboori “Computational chemistry and molecular modeling —
Principles and applications”, Springer, 2008.

2. BeenaRai, “Molecular modeling for the design of Novel performance chemicals and materials”,
Taylor& Francis group, 2012.

3. Chistopher.J. Cramer “Essentials of Computational Chemistry- Theories and models”. John wiley&
sons 2004.




COURSE CODE YNT203 L |T P |C
COURSE NAME NANOCOMPOSITES 3 0 |0 |3
PREREQUISITES L |T |P |H
C:P:A 3 0 [0 |3
COURSE OUTCOMES DOMAIN LEVEL
CO1 Define the concepts and fundamental of o )
] Cognitive Understanding
nanocomposites
CO2 Understand the utility of types of nanocomposites and o Understanding,
. . Cognitive .
its preparation Analysis
Cos3 Discuss the different methods of the preparation . Understanding,
Cognitive )
process Analysis
CO4 Forecast the types of nanocomposites and their o Understanding,
. Cognitive ]
analysis Analysis
CO5 Explain the biocompatible and implants of composites | Psychomotor | Analysis,Evaluation
UNIT I Introduction to nanocomposites 9

Advantage of composite materials, mechanical properties, Thermal, electrical and electronic and optical

properties. Mechanical properties - stress-strain relationship, toughness, strength, and plasticity.

UNIT Il Ceramic metal nano-composites 9

Ceramic based nano porous composites, metal matrix nanocomposites, bio-mimetic nano-composites
nanocomposites for hard coatings, DLC coatings, thin film nanocomposites, synthesis of various

nanocomposites materials, sputtering, and mechanical alloying.

UNIT 111 Polymer nanocomposites: 9

Introduction to polymer composites, Processing of nanoparticles, binding mechanisms in nanoparticles,
dispersion of nanoparticles, and stabilization of nanoparticles. Processing and fabrication of polymer
nanocomposites, template synthesis. Homogeneous/heterogenous nucleation. Polymer nanocomposites with
structural, gas barrier and flame-retardant properties, carbon fiber reinforced polymer composites, water

borne fire- retardant nano-composites, hybrid composites for cosmetics, protective and decorative coatings

UNIT IV Natural nanocomposite systems 9

Spider silk, bones, shells; organic-inorganic nanocomposite formation through self-assembly. Biomimetic
synthesis of nanocomposite material; use of synthetic nanocomposites for bone teeth replacement. Bioactive
nanocomposites in bone grafting and tissue engineering, inorganic/polymer nanocomposites for dental

restoration and bone replacement applications.

UNIT V Bio ceramics for implant coating 9




Biomedical alloys, Implant tissue interfacing-metal organic CVD use, biomimetic and solution-based
processing- osteo porosis- osteo plastic, regeneration of bones by using bio compatible ceramics, PEG

hydrogels patterned on surfaces- PEG based hydrogels

LECTURE | TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1. Nanocomposite science and technology by P.M.Ajayan, L.S. Schadler and P.V. Braun, Wiley-VCH
GmbH Co. 2003.

2. Encyclopedia of Nanotechnology by H.S.Nalwa, American Scientific Publishers, 2003.

3. Metalopolymer nanocomposites, Ed A.D. Pomogailo and V.N.Kestelman,\ Springer-Verlag,
2005

REFERENCES

1. Biomedical nanostructures by Kenneth E.Gonsalves, Craig R. Halberstadt, Cato T.
Laurencin,Lakshmi S. Nair. John-Wiley & Sons, 2008.

2. Nanobiotechnology II: Edited by Chad A. Mirkin and Christof M. Niemeyer, Wiley-VCH, 2006.

3. Handbook of Biomineralization: Biomimetic and Bioinspired, Chemistry edited by Peter
Behrens,EdmundBé&uerlein John-Wiley Sons, 2006.

E REFERENCES

1. www.nptel.ac.in

2. Www.mit.co.in



http://www.nptel.ac.in/
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COURSE CODE YNT206 L|T|P|C
COURSE NAME Nanomaterials Characterization Techniques Lab 0 1
PREREQUISITES | Applied Physics , Applied Chemistry, Introduction to L|T|P|H
nanotechnology and Materials Science
C:P:A 0 |02 ]2
COURSE OUTCOMES DOMAIN LEVEL
COL1 | Prepare the solution for spectral analysis Cognitive Evaluate
CO2 | Relate the concept of food quality analysis Cognitive Evaluate
CO3 | Demonstrate the thermal analysis of nano material Cognitive Apply
CO4 | Demonstrate the study of the magnetic properties of . Apply
nanomaterial Cognitive
CO5 | Articulate the nanomaterial synthesis and measurement by Psychomotor | Evaluate
AFM

List of Experiments

1.

UV/VIS Spectroscopy and Spectrophotometry: Spectrophotometric Analysis of Potassium
Permanganate Solutions.

Determination of Food Quality by UV Spectroscopic Methods.

Experimental studies on Thermal and Electrical properties of NiO2 thin film using SEM
Experimental setup for the measurement of the electrical resistivity and thermopower of thin films
and bulk materials

Measuring Magnetization by Induction method

To determine the composition of a piece of tire tread using thermogravimetric analysis (TGA).
Analysis of the Thermal Properties of Ammonium Nitrate and Polystyrene by Differential Scanning
Calorimetry (DSC)

Nanomechanical Measurements On Different Materials using Contact Mode AFM.




COURSE CODE YNT207 L T P C
COURSE NAME Computational Nanotechnology Lab 0 0 1 1
PREREQUISITES L T P H
C:P:A 0 0 2 2
COURSE OUTCOMES DOMAIN LEVEL
Cco1 Demonstrate concepts of Scientific Computing Cognitive Apply
CO2 Interpret the numerical methods of modelling methods Cognitive Apply
COos3 Examine the studies on the optical properties of nano o Apply
Cognitive
structures
CO4 Choose the protocol of developing the nanofilm and o Evaluate
Cognitive
nano surfaces
CO5 Examine the interaction studies of the nanomaterial Psychomotor Evaluate

List of Experiments

1. Simulation and modelling of simple molecular structures.

2. Prediction of crystals structure and properties using nanomaterials modelling methods.

3. Simulation and modelling of various nanostructures.

4. Simulation and modelling of metals nanoparticles and their studies.

5. Development of simulation protocols for the study of nanofilms and nano surfaces.

6. Simulation and modelling study of nanomaterials and their optical property studies.

7. Simulation and modelling of nanomaterials and their electronic property studies.

8. Modelling of nanomaterials and their interaction studies with other molecules.




L | T|P|C
YNT208 0 1
MINIPROJECT
C P A L | T|P|H
15105 |05 0 4
PREREQUISITE: - Nil
COURSE OUTCOMES:
Course Outcomes Domain Level
On the successful completion of the course, students will be able to
CO1 | Identify the engineering problem relevant to the domain Cog
) Analyze
interest.
CO2 | Interpret and infer literature survey for its worthiness. Cog Analyze
Apply
CO3 | Analyse and identify an appropriate technique for solve the Cog Analyze
problem. Apply
CO4 | Perform experimentation Phy Comp. Overt
/Simulation/Programming/Fabrication, Collect and interpret Cog Resp.,
data. Create, Apply
CO5 | Record and report the technical findings as a document. Cog Remember,
Understand




COURSE CODE YNT104A L T P C
COURSE NAME Societal Implications of Nanotechnology 3 0 0 3
PREREQUISITES L T P H
C:P:A 3 0 0 3
COURSE OUTCOMES DOMAIN | LEVEL

CO1 | Define the concepts and economic impact on . )
Cognitive | Understanding
nanotechnology

CO2 | Discuss the utility of nanotechnology for social implications | Cognitive | Understanding

CO3 | Outline the use of analogies for interdisciplinary research in . )
Cognitive | Understanding,
the nanotechnology

CO4 | Forecast the Ethical Issues in Nanoscience & Technology Cognitive Understanding,
Analysis
CO5 | Demonstrate the public perception and participation in Psychomoto Analysis
Nanotechnology for social implications r
UNIT I Economic Impact of Nanotechnology 9
Socio-Economic Impact of Nanoscale Science - Managing the Nanotechnology Revolution: Consider the

Malcolm Baldrige National Quality Criteria - The Emerging Nano Economy: Key Drivers, Challenges, and
Opportunities -Transcending Moore’s Law with Molecular Electronics and Nanotechnology -Semiconductor
Scaling as a Model for Nanotechnology Commercialization - Sustaining the Impact of Nanotechnology on

Productivity, Sustainability, and Equity

UNIT I Social Scenarios 9

Navigating Nanotechnology Through Society - Nanotechnology, Surveillance, and Society: Methodological
Issues and Innovations for Social Research - Nanotechnology: Societal Implications: Individual
Perspectives -Nanotechnology and Social Trends - Five Nanotech Social Scenarios-Technological Revolutions
and the Limits of Ethics in an Age of Commercialization — Vision, Innovation, and Policy

UNIT 11l Converging Technology and Governance 9
Nanotechnology’s Implications for the Quality of Life - Management of Innovation for Convergent
Technologies -The “Integration/Penetration Model:” - The Use of Analogies for Interdisciplinary Research in

the Convergence of Nano-, Bio-, and Information Technology - Converging Technologies: Innovation,
Legal Risks, and Society .Governance- Problems of Governance of Nanotechnology -Institutional Impacts of

Government Science Initiatives — Nanotechnology for National Security

UNIT IV Ethics and Law 9

Ethics and Law - Ethical Issues in Nanoscience and Nanotechnology: Reflections and Suggestions -




Ethics and Nano: A Survey - Law in a New Frontier - An Exploration of Patent Matters Associated with

Nanotechnology -The Ethics of Ethics — Negotiations over Quality of Life in the Nanotechnology Initiative.

UNIT V Public Perception and Participation 9

Public Interaction Research - Communicating Nanotechnological Risks - A Proposal to Advance
Understanding of Nanotechnology’s Social Impacts - Nanotechnology in the Media: A Preliminary
Analysis - Public Engagement with Nanoscale Science and Engineering - Nanotechnology: Moving Beyond
Risk - Communication Streams and Nanotechnology: The (Re)Interpretationof a New Technology —

Nanotechnology:Societal Implications — Individual Perspectives.

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1.Mihail C.Roco and William Sims Bainbridge —Nanotechnology: Societal Implications II-Individual

Perspectivesl, Springer (2007)

REFERENCES

1. Geoffrey Hunt and Michael D. Mehta —Nanotechnology: Risk, Ethics and Lawl, Earthscan/James &
James publication (2006).

2. Jurgen Schulte —Nanotechnology: Global Strategies, Industry Trends and Applicationsl,
John Wiley & Sons Ltd (2005).

3. Mark. R. Weisner and Jean-Yves Bottero —Environmental Nanotechnology applications
and impact of nanomateriall, The McGraw-Hill Companies (2007).

E REFERENCES

www.nptel.ac.in

WWW.Mmit.co.in
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COURSE CODE YNT104B L T P C
COURSE NAME NANOCHEMISTRY 3 0 0 3
PREREQUISITES L T P H
C:P:A 3 0 0 3
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Describe the chemistry of nanoparticles Cognitive Understanding
CO2 | Discuss the application of polymeric materials in o )
] Cognitive Understanding
catalysis
CO3 | Outline the use of multiple recognition and dendrimers Cognitive Understanding
CO4 | Demonstrate the concept of the nano catalysis in .
) o Cognitive Apply
commercial application
CO5 | Forecast the application of nanoparticles in Evaluation
) Psychomotor
electrochemistry

UNIT I CHEMISTRY OF NANOPARTICLES 9

Synthesis by Organic Molecule Templates — Molecular Self-Assembly — Spatially Constrained Synthesis
— Biomimetic Synthesis — Oxide Nanoparticles — Particle size — Particle shape — Particle density —
Composite structure — Pore structure — Surface modification of inorganic Nanoparticles by organic

functional groups

UNIT 11 ADVANCED POLYMERIC MATERIALS 9

Polymer chain statistics — Static light scattering — Hydrodynamics of polymer solutions -
Thermodynamics of polymer solutions — Polymer blends — Solubility parameters and group contribution
methods — High performance thermoplastics — Polymer material for photovoltaic applications — Synthetic
biomedical polymers — Optical fibers — Assembly of polymer — Nanoparticle composite material —

Fabrication of polymer — Applications of polymers in catalysis.

UNIT 111 SUPRAMOLECULAR CHEMISTRY 9

Dendrimers and their applications — From molecular to supramolecular Chemistry, Molecular Recognition,
Anionic Coordination Chemistry and Recognition of Anionic Substrates, Multiple Recognition

Applications.

UNIT IV NANOCATALYSIS 9

Types of catalysis — Homogeneous, heterogeneous and biocatalysis — Catalysis by nanoparticles — Physical
properties of free and supported nanoparticles — Reactivity of supported metal nanoparticles — Gold
nanoparticles — Preparative methods and properties — Reactions — Water gas shift — vinyl acetate synthesis —

hydrogenation — CO oxidation — Heck reaction — Commercial application.




UNIT V ELECTROCHEMISTRY OF NANOMATERIALS 9

Electrochemistry of Semiconductor Nanostructures, Nanostructured Metal Oxide Films. Electrochemistry
with Nanoparticles — Preparation of Nanostructures, Electrochemistry with Metallic Nanoparticles —
Monolayer protected nanoclusters, Nanoelectrode Ensembles, Single Electron Events, Probing
Nanoparticles using Electrochemistry Coupled with Spectroscopy — Nanosensors —Biosensors — Chemical

Sensors —Electrocatalysis.

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1. Hosokawa.M., Nogi.K., Naito.M. Y., “Nanoparticle Technology Handbook” Vol. I, Elsevier, 2007
2. Pignataro.B., “Tomorrow’s Chemistry Today, Concepts in Nanoscience, Organic Materials and

Environmental Chemistry”, Wiley-Vch Verlag GmbH, 2008.

REFERENCES

1. Carraher.C. E., Seymour . R. B., “Polymer Chemistry”, CRC / Taylor and Francis, 2008
Rao. C. N. R, Mu"ller.A., Cheetham.A. K., “The Chemistry of Nanomaterials: Synthesis,
Properties and Applications”, Wiley-Vch Verlag GmbH, 2004

M o

Ozin.G.A., Arsenault.A.C., “Nanochemistry: A Chemical Approach to Nanomaterials”, RSC
Publishing, 2005.

5. Br’echignac.C ., Houdy.P., Lahmani. M., “Nanomaterials and Nanochemistry”, Springer-
Verlag, 2007

E REFERENCES

www.nptel.ac.in

WWW.Mmit.co.in
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COURSE CODE YNT104C L T P C
COURSE NAME NANOMEDICINE 3 0 0 3
PREREQUISITES L T P H
C:P:A 3 0 0 3
COURSE OUTCOMES DOMAIN LEVEL

CO1 | Summarize the concept of nanomedicine Cognitive Understanding

CO2 | Outline the challenges, performance and implementation of . )
. Cognitive Understanding
drug delivery system

CO3 | Discuss the therapeutic application of the nanoparticulate . )
Cognitive Understanding

system
CO4 | Interpret the concept of lipid based nanocarriers and its o
] o Cognitive Apply
advancement towards medical application
CO5 | Demonstrate the drug targeting tool of nanocarriers in human Evaluation
Psychomotor
system
UNIT I PROSPECT OF NANO-MEDICINE 9

History of the idea — The Biological and Mechanical Traditions — Nano-medicine — Taxonomy — Bio-
Pharmaceuticals — Implantable Materials — Implantable Devices — Surgical Aids — Diagnostic Tools —
Genetic Testing — Imaging — Nanoparticles Probe — Case Analysis — 1) Resiprocytes — Mechanical

Artificial Red Cells — 2) Using DNA as a construction medium

UNIT 11 NANOCARRIERS FOR DRUG DELIVERY 9

Fundamentals and rationale of sustained / controlled/ targeted drug delivery — Factors influencing the design
and performance of sustained release / controlled / targeted release products — Needs and Requirements of
nanocarriers — Nanoparticle Flow: Implications for Drug Delivery — Polymeric Nanoparticles as Drug

Carriers and Controlled Release Implant Devices.

UNIT I NANOPARTICULATE SYSTEMS FOR DRUG DELIVERY 9

Polymer used for the formulation of controlled drug delivery systems — Classification and applications of
polymers — Polymeric Micelles as Drug Carriers — Dendrimers as Nanoparticulate Drug Carriers —

Nanocapsules preparation, Characterization and Therapeutic Applications

UNIT IV LIPID BASED NANOCARRIERS 9

Liposomes for Genetic Vaccines and cancer therapy — Recent Advances in Microemulsions as Drug
Delivery Vehicles — Lipoproteins as Pharmaceutical Carriers — Solid Lipid Nanoparticles as Drug Carriers
— Lipidic core nanocapsules

UNIT V | NANO CARRIERS AS DRUG TARGETING TOOLS 9




Nanoparticulate Drug Delivery systems for the delivery of drugs to the Gastro-Intestinal Tract,

Reticuloendothelial System, Cardiovascular System , lungs, Brain, and Lymphatic

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45
TEXTBOOK

1. Parag D., and Ashish., “Nano Medicines”, Pentagon Press, 2006.
2. Vladimir P.T., “Nanoparticulates as Drug Carriers”, Imperial College Press, 2006

REFERENCES

1.Reza.A., Kentus. L., “Smart Nanoparticles in Nanomedicine “, Voume8, Kentus Books, 2005

E REFERENCES

1. www.nptel.ac.in

2. Www.mit.co.in
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Course YNT104D 310 0 3
Code:COURSE Nanotechnology In Energy Conservation and Storage
NAME
PREREQUISITES L|T| P H
C:P:A 310 0 3
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Summarize the energy conservation process. Cognitive Understanding
CO2 | Outline  the  challenges, development, and o )
] ] Cognitive Understanding
implementation ofrenewable energy
CO3 | Illustrate the micro-fuel cell systems and its application Cognitive Understanding
CO4 | Interpret the concept of microfluidic system and its nano- o
] Cognitive Apply
electromechanical systems
CO5 | Articulate the hydrogen storage methods Psychomotor Evaluation
UNIT I Introduction 9

Nanotechnology for sustainable energy- Energy conversion process, indirect and direct energy conversion-

Materials for light emitting diodes-batteries-advanced turbines-catalytic reactors-capacitors-fuel cells

UNIT Il Renewable Energy Technology 9

Energy challenges, development and implementation of renewable energy technologies - nanotechnology
enabled renewable energy technologies -Energy transport, conversion and storage- Nano, micro, and
poly crystalline and amorphous Si for solar cells, Nano-micro Si-composite structure, various techniques of Si

deposition.

UNIT 111 Micro Fuel Cell Technology 9

Micro-fuel cell technologies, integration and performance for micro -fuel cell systems -thin film and

microfabrication methods — design methodologies — micro-fuel cell power source

UNIT IV Microfluidic Systems 9

Nano-electromechanical systems and novel microfluidic devices - nano engines - drivingmechanisms -
power generation - microchannel battery - micro heat engine (MHE) fabrication - thermocapillary forces -

Thermocapillary pumping (TCP) — piezoelectric membrane

UNIT V Hydrogen Storage Methods 9

Hydrogen storage methods - metal hydrides - size effects - hydrogen storage capacity -hydrogen reaction
kinetics -carbon-free cycle- gravimetric and volumetric storage capacities - hydriding/dehydriding kinetics -

high enthalpy of formation — and thermal management during the hydriding reaction.

LECTURE TUTORIAL PRACTICAL TOTAL




45 0 0 45

TEXTBooks

M.A. Kettani , Direct energy conversion, Addision Wesley Reading, (1970).

Linden , Hand book of Batteries and fuel cells, Mc Graw Hill, (1984).

Hoogers , Fuel cell technology handbook. CRC Press, (2003).

Vielstich, Handbook of fuel cells: Fuel cell technology and applications, Wiley, CRC Press, (2003)

REFERENCES

1.J. Twidell and T. Weir, Renewable Energy Resources, E & F N Spon Ltd, London, (1986).
2. Martin A Green, Solar cells: Operating principles, technology and system applications,
Prentice Hall Inc,Englewood Cliffs, NJ, USA, (1981).
3. HJ Moller, Semiconductor for solar cells, Artech House Inc, MA, USA, (1993).
4. Ben G Streetman, Solis state electronic device, Prentice Hall of India Pvt Ltd., New Delhi  (1995)

E REFERENCES

www.nptel.ac.in

WWW.Mmit.co.in
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COURSE CODE YNT104E L |[T|P|C
COURSE NAME Nanofluid Dynamics 3 110 1|4
PREREQUISITES Applied Physics and Partial Differential Equation L |T|P|H
C:P:A 2:1:1
COURSE OUTCOMES DOMAIN LEVEL
CO1 Define the role of nano fluids Cognitive Remember
CO2 Discuss the features arising out of nanofluids Cognitive Understanding
COos3 Highlight the fluid dynamics Cognitive Understanding
CO4 Examine the nanomaterials of electro hydrodynamics Cognitive Analysis
CO5 Revise the applications of micro fluidics devices Psychomotor Underst_a nding,
Evaluation
SYLLABUS HOURS
UNIT I Introduction to Micro fluids 9

Continuum Governing equation; boundary conditions; Cute and Poiseuille flow; thin film equations; flow in
nanotubes

UNIT Il \ Transport Phenomena | 9

Ficks law; hydrodynamic equations; Navier-stokes equation; Boltzmann transport equation; Kubo formulae;
application to confined fluid at nanoscale

UNIT 111 | Surface Tension | 9
Static & dynamic contact angle; surface energies; 179unnell capillary and electro capillary flows.
UNIT IV ‘ Electro hydrodynamics | 9
Poisson-Boltzmann double layers; electro osmosis; electrophoresis in liquids.

UNIT V | Micro fluidics Devices | 9

Microarray, chips as well component; pumps, mixers, valves, lithography, etching; photo polymerization;
multilayer soft lithography

LECTURE TUTORIAL PRACTICAL TOTAL

45 15 0 60

TEXT

1. Nanofluidics by Joshua B. Edel and Andrew J. Demello, RSC Nanoscience and Technology Publishers,
Edition 20009.

2. Nanomaterials and Surface Engineering by Jamal Takadoum, Wiley Publishers, 2010 edition.

3. Micromachines as tools for Nanotechnology by H. Fujita, Springer Publications, 2003 edition.

REFERENCES

1. “Physical Chemistry of Surfaces,” Arthur W. Admson& Alice P. Gast, Wiley, 1997.

2. Fundamentals of Microfabrication; the Scientific Miniaturization,Mare J. Madou, CRC Press, 2002.
3. Colloidal Dispersion,” W.B. Russel, D.A. Saville & W.R. Schwalter, Cambridge University Press.
4. Statistical Mechanics,” Donald Allan & McQuarrie, Harper & Row, 1976.

5. Bio Nano Fluidic MEMS by Peter J. Hesketh, Springer Publications, 2008 Edition.

E REFERENCES

www.nptel.ac.in
WWW.Mmit.co.in
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COURSE CODE YNT104F L |T | P|C
COURSE NAME Cell And Molecular Biology 3 |10 |4
PREREQUISITES L |T|P|H
C:P:A 2:1:1 3 (1|0 |4
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Describe the concept of cell and its functional organization | cognitive Remember
CO2 | Discuss the detail outline about the cell transport system o )
) o Cognitive Understanding
and its molecular organization
CO3 | lNlustrate the facts of immunology and its mechanism in . )
o Cognitive Understanding
the cellular organization
CO4 | Demonstrate the gene regulation in prokaryotes and . )
Cognitive Analysis
Eukaryotes
CO5 | Investigate cell transcription and translational process Psychomotor Apply
SYLLABUS HOURS
UNIT I Cell 9

Types of eukaryotic and prokaryotic cells — Plasma membrane, Chromosome organization —Intracellular
organelles and their function — Cell division — Mitosis and Meiosis — Cell cycle and cell cycle genes

UNIT I Cell Function 9

Cell FunctionMolecular organization of cell — Endocytosis and exocytosis — Passive and active transport —
Sodium and potassium pumps — Ca2+ATPase pumps — ATP dependent proton pumps — Co transport—

Symport and antiport

UNIT I Immunology 9

Cellular Immunology, antigen, antibody, major 180unnelling180ibility complexes (MHC), autoimmune
processes, transplantation immunity, Tumor immunology, immunological tolerance and 180unnel

suppression

UNIT IV Structure Of Nucleic Acids And DNA Replication 9

Conformation of DNA and RNA; replication in prokaryotes, D-loop and rolling circle mode of replication,
replication of linear viral DNA. Organisation of eukaryotic chromosome — cot value, replication of

telomeres in eukaryotes

UNIT V Transcription And Translation 9

In prokaryotes and eukaryotes, feature of promoters and enhancers, transcription factors, nuclear RNA




splicing, ribozyme. -Elucidation of genetic code, mechanism, codon usage, suppressor mutation

LECTURE TUTORIAL PRACTICAL TOTAL

45 15 0 60

TEXT

1. Essentials of Molecular Biology. George M. Malacinski. Fourth edition 2015, Jones and Berlett
Learning.

2. Cell Biology — Gerald Karp Seventh Edition, Wiley.

3. Molecular Cell Biology — Lodish [et al], Sixth edition 2007, W.H. Freeman Company.

REFERENCES

1. Watson J.D., Baker T.A., Bell S.P., Gann A. and Levin M., “Molecular Biology of the Gene”, Fifth
Edition, Pearson  Education Pvt. Ltd., (2004).

2. Bruce A., Dennis B., Alexander J., Julian L., Martin R., Keith R. and Peter W., Molecular Biology of

the Cell”, Third Edition, Garland Science (2002).

3. Freifelder D. and Malacinski G.M., “Essentials of Molecular Biology”, Third Edition, Jones and Barlett
Publishers  Inc., (1998).

4. Lodish H., Berk A., Matsudaira P., Kaiser C A., Krieger M., Scott M P., Zipursky S L. and Darnell J.,

“Molecular Cell  Biology”, Fifth Edition, W.H. Freeman (2004).

5. Karp G., “Cell and Molecular Biology — Concepts and Experiments”, Third Edition, John Wiley &

Son’s Inc. (2003).

E REFERENCES

www.nptel.ac.in

WWW.mit.co.in
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COURSE CODE YNT105A L| T|P| C
COURSE NAME Nanoscale Magnetic Materials and Devices 310 0] 3
PREREQUISITES L| T|P| H
C:P:A 3 010 3
COURSE OUTCOMES DOMAIN LEVEL

COL | Define the role of ferromagnetic materials Cognitive Remember
CO2 | Discuss the features arising out of nano magnetism Cognitive Understanding
CO3 | Highlight the fabrication and imaging techniques Cognitive Understanding
CO4 | Demonstrate the magnetic data storage and recording Cognitive Analysis
CO5 | Revise the applications of magnetic structures in biomedical Psychomotor Apply
UNIT 1 [ Introduction | 9

Magnetic fundamentals —Antiferromagnetic materials — Domains and the magnetization process —
Coercivity of fine particles — Super paramagnetism in fine particles — Exchange anisotropy - Induced
anisotropy in thin films —Electron transport in magnetic multi-layers — Spin polarized electron
182unnelling — Interlayer exchange coupling —Spin relaxation in magnetic metallic layers and multi-
layers - Non-equilibrium spin dynamics in laterally defined magnetic structures

UNIT Il | Nanomagnetism | 9

Two-spin channel model - Two terminal spin electronics — Three terminal spin electronics - Spin
182unnelling - Study of ferromagnetic and antiferromagnet interfaces — Photoemission Electron
Microscopy - X-ray Absorption Spectroscopy - X-ray Magnetic Linear Dichroism (XMLD) - X-ray
Magnetic Circular Dichroism (XMCD) -Temperature dependence of X-ray Magnetic Dichroism.

UNIT 1l | Fabrication and Imaging 9
Molecular nanomagnets — Mesoscopic magnetism - Particulate nanomagnets — Geometrical
nanomagnets —Fabrication techniques scaling — Characterization using various techniques — Imaging
magnetic microspectroscopy —Optical Imaging — Lorentz Microscopy — Electron Holography of
Magnetic Nanostructures —Magnetic Force Microscopy

UNIT IV | Magnetic Data Storage and Recording | 9

Magnetic data storage — Disk formatting — Partitioning — Hard disk features — Hard disk data
transfer modes —Programmed I/O — Direct memory access — Ultra DMA — Data addressing — Standard
CHS addressing — Extended CHS addressing — Logical Block Addressing — Magnetic recording -
Principles of magnetic recording - Magnetic digital recording - Perpendicular recording - Magneto-
Optic recording - Magnetic media — Kerr effect — Faraday effect.

UNIT V | Magnetic Structures and Applications | 9
Magnetic sensors and Giant Magnetoresistance - Optically transparent materials - Soft ferrites -
Nanocomposite magnets - Magnetic refrigerant — High TC superconductor — Ferro/biofluids —

Biomedical applications of magnetic nanoparticles — Diagnostic applications — Therapeutic applications —
Physiological aspects — Toxic effects.

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1.Hans P.O., and Hopster H., —Magnetic Microscopy of Nanostructuresl, Springer (2004)

REFERENCES

1. Bland J.A.C., and B. Heinrich.B., —Ultra thin Magnetic Structures III — Fundamentals of
Nanomagnetisml, Springer (2004).

2. Nicola A.S., —Magnetic Materials: Fundamentals and Device Applicationsl, Cambridge University
Press (2003).




E REFERENCES:

www.nptel.ac.inwww.mit.co.in

COURSE CODE YNT105B L| T|P C

COURSE NAME METALLOPOLYMER NANOCOMPOSITES 3100 3

PREREQUISITES L| T|P H

C:P:A 31010 3

COURSE OUTCOMES DOMAIN LEVEL

COL1 | Define the characteristics of nanoparticle Cognitive Remember

CO2 | Discuss the features arising out of polymeric nanoparticles Cognitive Understanding

CO3 | Highlight the fabrication method of metallo-polymer Cognitive Understanding

CO4 | Demonstrate the various synthetic methods of metallo- o )
polymer nanocomposites Cognitive Analysis

CO5 | Revise the applications of nano biocomposites Psychomotor Apply

UNIT I Nanoparticles In Materials Chemistry And In The Natural Sciences 9

Classification of nanoparticles by size — Structural organization of nanoparticles — Dimensional

phenomena in the chemistry and physics of nanoparticles — nanoparticles and materials on their base
characteristic features of nanoparticles nucleation — Kinetic features of new phase formation — Phase
formation in chemical reactions — Self organization of metal containing nanoparticles (Fractal structures)
— Brief account of major production methods of metal containing nanoparticles — Metal clusters as

nanoparticles with fixed dimensions.

UNIT Il Principles and Mechanisms of Nanoparticle Stabilization by Polymers 9

Stability of nanoparticles in solutions — Stabilizing capability characteristics of polymers -
Characteristics of polymer absorption on metal surfaces specifics of polymer surfactants as stabilizers —
Mechanism of nanoparticles stabilization by polymers — Stabilization of nanoparticles by electrolytes
— Surface proofing as a method of stabilizing nanoparticles by polymers on the problem of matrix

confinement

UNIT 111 Synthetic Methods for Metallo-Polymer 9
Nanocomposite preparation — Physical methods of incorporating nanoparticles into polymers -
Mechanochemical dispersion of precursors jointly with polymers — Microencapsulation of

nanoparticles into polymers — Physical deposition of metal nanoparticles on polymers — Formation of 2D
nanostructures on polymers — Formation of metal nanoparticles in polymer matrix voids (pores) -
Physical modification and filling of polymers with metal reduction of polymer — Bound metal complexes

— Nanocomposites formation by metal containing precursor thermolysis —Nanocomposite formation in



http://www.nptel.ac.in/
http://www.nptel.ac.in/

monomer — Polymer matrices in thermolysis — Nanocomposites on the base of polymer — Immobilized

metalloclusters

UNIT IV Physico-Chemical Methods for Metallo-Polymer Nanocomposite Production 9

Cryochemical methods of atomic metal deposition on polymers — Metal evaporation methods on polymers
localized at room temperature — Synthesis of nanocomposites in a plasma-chemical process — Radiolysis in
polymer solutions — Photolysis of metal-polymer systems as means of obtaining nanocomposites —
Electrochemical methods of nanocomposite formation — General characteristics of sol-gel reactions — A
combination of polymerization reactions and in situ sol-gel synthesis of nanocomposites — Sol-gel
synthesis in the presence of polymers — Morphology and fractal model of Hybrid nanocomposites —
Nanocomposites incorporating multi-metallic ceramics — Intercalation process — Polymerization into
the basal space — Macromolecules introduction into the layered host lattices —Intercalation
nanocomposites of polymer/metal chalcogenide type — Langmuir-Blodgett metallopolymers films as

self organized hybrid nanocomposites.

UNIT V Nanobiocomposites 9

Basic notion of metal containing protein systems — Metal nanoparticles in  Immunochemistry,
Cytochemistry and Medicine — Biosorption, selective heterocoagulation and bacterial concentration of
metal nanoparticles — Sol-gel process as a way of template — Synthesized nanobioceramics —
Biomineralization and bioinorganic nanocomposites — Control of physic-mechanical properties of
nanocomposites — Peculiarity of nanocomposites synthesized by solgel methods — Polyolefin based
nanocomposites — Polymer matrix structurization in nanocomposites — Physical and mechanical properties
of metallopolymer nanocomposites — Nanocomposites in adhesion compounds and Tribopolymers —

New trends in Material science connected with metallopolymeric nanocomposites

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1.C. F. Candau and R. H. Ottewill, —An introduction to polymer colloidsl, Springer Berlin Heidelberg,
New York, (2005)

REFERENCES

1.A. D. Pomogailo and V. S. Savostyanov, —Synthesis and polymerization of metal containing
monomersl CRC press, (1994).

E REFERENCES

www.nptel.ac.in

WWW.mit.co.in
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COURSE CODE YNT105C L |T |P C
COURSE NAME Properties Of Nanophase Materials 3 |0 |0 3
PREREQUISITES Introduction to Nanotechnology, Material Science L |T |P H
C:P:A 2:1:1 3 (0 |O 3
COURSE OUTCOMES DOMAIN LEVEL
CO1 | State the structure of nano materials Cognitive Understanding
CO2 | Discuss the electric properties of nano-materials Cognitive Analysis
CO3 | Describe optical properties of nano-materials Cognitive Analysis
CO4 | Demonstrate the magnetic properties of nano- . )
. Cognitive Understanding
materials
CO5 | Investigate the updating about Biomaterials in Understanding,
Psychomotor )
nanotechnology Evaluation
UNIT I Structural Properties of Nano Materials 9

Crystal structures of nano particles; lattice vibrations; size-dependent of properties; chemical & mechanical
properties; catalytic properties of nano-materials. Mechanical properties: hardness, compressive & tensile
strength; failure mechanisms of conventional grain-sized materials; mechanical properties of nano-
structured multilayers; metal nano cluster composites; crystals of metal nano particles; nano particle lattices
in colloidal suspensions; metallic glasses; shape memory alloys; thermodynamics & kinetics of phase
transformations in synthesis of nano phase materials; structure: micro-structural stability; powder

consolidation; properties of nano materials at low temperatures; thermal contact & isolation

UNIT 11 Electronic Properties of Nano-materials 9

Energy bands & gaps in semiconductors; Fermi surfaces; localized particle, donors, acceptors, deep traps,
excitons, mobility; size-dependent effects, conduction electrons & dimensionality, Fermi gas & density of
states, potential wells, partial confinement; electronic properties of metal nano clusters, semi-conducting
nanoparticles, single-electron 185unnelling, electronic properties of 185unnelli and similar nano structures.
Thermo-mechanical 185unnellin of thin-film nano structures: a general framework for the 185unnell-

mechanics of the multiplayer films, surface stress-scaling from micro to nano structures

UNIT I Optical Properties of Nano-materials 9

Photonic crystals, optical properties of semiconductors, band edge energy, band gap dependence on nano
crystalline size. Quantum dots; optical transitions; absorption; inter-band transitions; quantum
confinements; fluorescence/luminescence; photoluminescence/fluorescence; optically excited emission;
electroluminescence; Laser emission of quantum dot; photo fragmentation & Coulombic explosion;

phonons in nano structures. Luminescent quantum dots for biological labelling




UNIT IV | Magnetic Properties of Nano Materials 9

Introduction of magnetic materials; basics of ferromagnetism; ferro-magnetic resonance & relaxation;
magnetic properties of bulk nano structures; magnetic clusters; dynamics of nano magnets; nano-pore
containment of magnetic particles; nano-carbon ferro magnets; giant & colossal magneto resistance; ferro
fluids; electron transport in magnetic multi-layers; particulate nano magnets; geometrical nano magnets.
Spintronics; spin polarized electron 186unnelling; interlayer exchange coupling; spin relaxation in magnetic

metallic layers & multi-layers; non-equilibrium spin dynamics in laterally defined magnetic structures

UNIT V | Biomaterials in Nanotechnology 9

Metal nano particles; dendrimers; liposomes; property of nano materials in biosensor fabrication; near-field
optics & nanofibers; bioreceptor (Antigen/Antibody, Enzymes, Nucleic acids/DNA, cellular structure/cells,
biomimetic); nanocapsules; nanorods, DNA nano wires and other drug delivery vehicles; nano-crystalline
structures of bone and calcium phosphate cements. Cobalt-based alloys; Titanium and its alloys; nano
particles relating to Aluminum oxides; Hydroxyapatite; glass ceramics; ceramic implants; carbon implants.
Nano shells — Tectodendrimers Nano particle drug systems; inorganic particle incorporated

bionanocomposites.

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1. Askeland D.R.,& P. P. Fullay (2007), The Science and Engineering of Materials — 7"Cengage Learning
Publishers.
2. William D. Callister, Jr (2008), Callisters Materials Science and Engineering, (Adopted by R.

Balasubramaniam) Wiley-Eastern

REFERENCES

1. “Amorphous & Nano crystalline Materials: Preparation, Properties & Applications,”
A. Inoue & K. Hashimoto (Eds.), Springer, 2001.

E REFERENCES
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COURSE CODE YNT105D L| T|P|C
COURSE NAME Nanotoxicology 3|1 0 0 3
PREREQUISITES L| T |P|H
C:P:A 3 0 0 3
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Analyze structure of nano materials in human system Cognitive Remember
CO2 | Discuss the properties of nano-materials in environmental o )
o Cognitive Understanding
application
CO3 | Highlight the biotoxicity properties of nano-materials Cognitive Understanding
CO4 | Identify the toxicology properties of nano-materials in o )
) ] Cognitive Analysis
Environmental pollution
CO5 | Recognise the nanotoxicology assessment in the health
Psychomotor Apply
effects protocol
UNIT I Possible Health Impact of Nanomaterials 9
Sources of Nanoparticles; Epidemiological Evidence; Entry Routes into the Human Body - Lung,

Intestinal Tract, Skin; Nano particle Size - Surface and Body Distribution; Effect of Size and
Surface Charges; Nanoparticles, Thrombosis and Lung Inflammation ;Nanoparticles and Cellular Uptake;

Nanoparticles and the Blood-Brain Barrier

UNIT 11 Nanomaterials for Environmental Remediation 9

Introduction- Nanoparticle-based Remediation Materials - Acid-Base Chemistry - Redox Chemistry -
Field Deployments of ZVI - Absorption Chemistry - Hybrid Nanostructured Remediation Materials -
Self-assembled Monolayers on Mesoporous Supports (SAMMS) — Functional CNTs .

UNIT 111 Biotoxicity of Metal Oxide Nanoparticles and Carbon Nanotubes 9

Introduction; Nanoparticles in the Environment; Nanoparticles in Mammalian Systems; Health
Threats; Nanomaterials and Biotoxicity; lron Oxide; Titanium Dioxide; Dark Studies; UV Irradiation
Studies;Other Metal Oxides; Toxicological Studies and Toxicity of Manufactured CNTs- case study;
Toxicity of CNTs and Occupational Exposure Risk; Toxicity of MWCNTs/SWCNTs and Impact on

Environmental Health

UNIT IV Toxicology of Nanoparticles in Environmental Pollution 9

Air Pollution; Introduction to Air Pollution Particles; Adverse Effects of PM in Epidemiological Studies;
Role of Nanopartides in Mediating the Adverse Pulmonary Effects of PM; Effects of Nanopartides on the
Cardiovascular System; Nanopartide Translocation and Direct Vascular Effects; Endothelial

Dysfunction and Endogenous Fibrinolysis; Coagulation and Thrombosis; Cardiac Autonomie Dysfunction;




Effects of Nanopartides on the Liver and Gastrointestinal Tract; Effects of NP on the Nervous System.

UNIT V Dosimetry, Epidemiology and Toxicology of Nanoparticles 9

Epidemiological Evidence for Health Effect Associations with Ambient Particulate Matter; Toxicological
Evidence for Ambient Particulate Matter Induced Adverse Health Effects; Inhaled Nanoparticle
Dosimetry; Toxicological Plausibility of Health Effects Caused by Nanoparticles; Integrated Concept of

Risk Assessment of Nanoparticles

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1. Challa S. S. R. Kumar, —Nanomaterials - Toxicity, Health and Environmental Issuesl,
Wiley-VCH publisher (2006).

2. Nancy A. Monteiro-Riviere, C.Lang Tran, —Nanotoxicology: Characterization, Dosing and
Health Effectsl, Informa healthcare (2007)

REFERENCES
1. D. Drobne, —Nanotoxicology for safe and Sustainable Nanotechnologyl, Dominant publisher
(2007).

2. M. Zafar Nyamadzi, —A Reference handbook of nanotoxicologyl, Dominant publisher (2008).
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COURSE CODE YNT105E LT ]|P|C
COURSE NAME 3D PRINTING 3 0 0 3
PREREQUISITES LT |P /| H
C:P:A 3 0 0 3
COURSE OUTCOMES DOMAIN LEVEL
COL1 | Define the structure of 3D Printing Technology Cognitive Remember
CO2 | Discuss the properties of photopolymerization o )
Cognitive Understanding

processes
CO3 | Highlight the extrusion based system Cognitive Understanding
CO4 | Identify the Design for 3D Printing Cognitive Analysis
CO5 | Recognise the application of 3D printing in biomedical

) Psychomotor Apply

field

UNIT I Introduction and Basic principles 9

3D Printing, Generic 3D Printing Process, Benefits of 3D Printing, Distinction Between 3D Printing and
CNC Machining, Other Related Technologies Development of 3D Printing Technology: Introduction,
Computers, Computer-Aided Design Technology, Other Associated Technologies, The Use of Layers,
Classification of 3D Printing Processes, Metal Systems, Hybrid Systems, Milestones in 3D Printing

Development, 3D Printing around the World.

UNIT Il 3D printing process chain & photopolymerization processes 9

Eight Steps in Additive Manufacture, Variations from One 3D Printing Machine to Another, Metal
Systems, Maintenance of Equipment, Materials Handling Issues, Design for 3D PRINTING. Introduction to
Photopolymerization Processes: Photopolymerization Materials, Reaction Rates, Vector Scan SL, SL Resin
Curing Process, SL Scan Patterns, Vector Scan Micro stereolithography, Mask Projection

Photopolymerization Technologies and Processes, Two-Photon SL

UNIT 11 Powder bed fusion processes & extrusion-based systems 9

Powder Bed Fusion Processes: Introduction, SLS Process Description, Powder Handling, Approaches to
Metal and Ceric Part Creation, Variants of Powder Bed Fusion Processes, Process Par3D Printingeters,
Applied Energy Correlations and Scan Patterns, Typical Materials and Applications, Materials —
Capabilities and Limitations. Extrusion-Based Systems: Introduction, Basic Principles, Plotting and Path

Control, Materials, Limitations of FDM, Bioextrusion, Other Systems

UNIT IV Design, guidelines for process selection & software issues 9

Design for 3D Printing — Design for Manufacturing and Assembly, Core DFM for 3D Printing Concepts
and Objectives, 3D Printing Unique Capabilities, Exploring Design Freedoms, Design Tools for 3D




Printing. Guidelines for Process Selection — Selection Methods for a Part, Challenges of Selection,
Preliminary Selection, Production Planning and Control. Software Issues for 3D Printing — Preparation of
CAD Models — the STL File, Problems with STL Files, STL File Manipulation, Beyond the STL File,
Additional Software to Assist 3D Printing

UNIT V Medical applications & future directions for 3d printing 9

Medical Applications for 3D Printing — Use of 3D Printing to Support Medical Applications, Software
Support for Medical Applications, Limitations of 3D Printing for Medical Applications, Further
Development of Medical 3D Printing Applications. Use of Multiple Materials in 3D Printing — Discrete
Multiple Material Processes, Porous Multiple Material Processes, Blended Multiple Material Processes,
Embedded Component 3D Printing, Commercial Applications Using Multiple Materials, Future Directions,

Business Opportunities and Future Directions

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1. Tan Gibson, David W Rosen, Brent Stucker., “Additive Manufacturing Technologies: Rapid
Prototyping to Direct Digital Manufacturing”, Springer, 2010

REFERENCES

1. Chua Chee Kai, Leong Kah Fai, “Rapid Prototyping: Principles & Applications”, World Scientific, 2003.
2. Ali K. Kamrani, Emand Abouel Nasr, “Rapid Prototyping: Theory & Practice”, Springer, 2006.

3. D.T. Pham, S.S. Dimov, Rapid Manufacturing: The Technologies and Applications of Rapid Prototyping
and Rapid Tooling, Springer 2001.
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COURSE CODE YNT105F LI T|P|] C
COURSE NAME Green Manufacturing Technology 3100 3
PREREQUISITES LI T|P| H
C:P:A 31010 3
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Summarize the fundamentals of the green manufacturing o
Cognitive Remember
methods
CO2 | Outline the international green manufacturing standards and o )
. Cognitive Understanding
compliance
CO3 | lllustrate the material and solid waste management Cognitive Understanding
CO4 | Generalize the scope of industrial ecology and its life cycle Cognitive Analysis
CO5 | Compare the various production of green -based plastic
) Psychomotor Apply
material
UNIT I Green Manufacturing Trends 9

Green Manufacturing: Fundamentals and Applications - basic definitions and issues surrounding
green manufacturing at the process, machine and system - government motivations for green
manufacturing - traditional manufacturing to green manufacturing -economic issues- surrounding
green manufacturing - the areas of automotive, semiconductor and medical areas as well as in the

supply chain and packaging areas Green Manufacturing.

UNIT II Sustainable Green Manufacturing 9

Introduction — sustainable green manufacturing -green manufacturing sustainability processes,
requirements, and risk - The sustainable lean and green audit process. International green manufacturing
standards and compliance. Green rapid prototyping and rapid manufacturing. Green flexible automation.
Green collaboration processes . Alternative energy resources. Globally green manufacturing supply

chains and logistic networks. Sustainable green manufacturing system design.

UNIT 11l | Waste Management 9

Sustainability and global conditions - Material and solid waste management - Energy management -
chemical waste management and green chemistry - Climate change and air emissions management -

Supply water and waste water management — Environmental business management

UNIT IV Industrial Ecology 9

Introduction-Material flows in chemical manufacturing-Industrial parks-Assessing opportunities for
waste exchanges and by product synergies-Life cycle concepts-Product shewardship and green

engineering-Regulatory, social and business environment for green manufacturing.- Metrics and




analytical tools.- Green supply chains.-Present state of green manufacturing.

UNIT V Green Plastics Manufacturing 9

Introduction to commercial plastics and elastomers -Natural Rubber (NR), modified NR and blends -
Polyesters from microbial and plant biofactories (polylactic acid and poly hyroxyalkanoates) -Plastics from
vegetable oils -Cellulose and starch based materials -Natural fillers, fibers, reinforcements and clay

nanocomposites -Biodegradability, life cycle assessment and economics of using natural materials.

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1. T. David Allen and David R. Shonnard, Green engineering, Prentice Hall NJ, (2002).

2. David Dornfeld, Green manufacturing fundamental and applications, Prentice hall ~ (2002).
3. G. Sammy Shinga, Green electronics design and manufacturing, Prince publications, (2008).
4. James clark, Green chemistry, Blackwell publishing (2008)

REFERENCES

1. Paulo Davim, Sustainable Manufacturing, Wiley publications (2010).

2. Frank Kreith, George Tchobanoglous, Solid waste management, McGraw Hill (2002).
3. E. S. Stevens, Green plastics, Princeton university press (2002).

4. U. Robert Ayres, A Handbook of Industrial Ecology, Edward elgar publishing (2002).

E REFERENCES

www.nptel.ac.in

WWW.Mmit.co.in



http://www.nptel.ac.in/
http://www.mit.co.in/

COURSE CODE YNT204A L|T|P|C
COURSE NAME Polymer Engineering 3 /010 3
PREREQUISITES L |T|P|H
C:P:A 3 10| 0 3
COURSE OUTCOMES DOMAIN LEVEL
Col | Infer The Fundamental, Introduction Of Polymer o
] Cognitive Understand
Science
Co2 | Understand The Utility of Bio And Inorganic Polymers Cognitive Understand
Co3 | Different Types Synthesis, Process Of Preparation Of o Apply
Cognitive
Polymers
Co4 | Forecast The Types Of Mechanism Involved In o Analyze
o Cognitive
Polymerization
Co5 | Explain The Different Types Of Characterization Of
Psychomotor Understand
Polymers
UNIT I FUNDAMENTAL OF POLYMER 9

Basics — polymer classifications based on- occurrence, types, process, structure and end uses. Polymer
microstructure-chemical and geometrical structure - ladder, star and telechelic polymers —interpenetrating
networks —tacticity —Polymers- crystalline-amorphous nature- crystallization.-crystallizability-effect on

properties.

UNIT 11 BIO AND INORGANIC POLYMERS 9

Bridgeman method — Kyropolous method — Czochralski method — Verneuil method — Zone melting
method. Growth from flux — Slow cooling method — Temperature difference method — High

pressure method — Solvent evaporation method — Top seeded solution growth

UNIT I CHAIN POLYMERIZATION 9

Kinetics and mechanism of free radical, cationic, anionic and coordination polymerization —Ziegler Natta
catalysts-monometallic mechanism- stereo regular polymerization — chain transfer reaction and constant
— living polymers — Alfin catalysts — iniferters - new polymerization concepts and techniques like RAFT,

click polymerization, green polymerization concepts

UNIT IV STEP GROWTH POLYMERIZATIONS AND COPOLYMERIZATION 9

Polycondensation polymerization — copolymerization- kinetics — copolymer equation —composition of
copolymers by NMR — monomer reactivity ratios and their significance —polymerization reactions-

mathematical, electrochemical, GTP and ring opening.

UNIT V MOLECULAR WEIGHT, SOLUBILITY OF POLYMERS 9




Number, weight and viscosity average molecular weights — polydispersity - molecular weight

distribution — determination of molecular weight by GPC and viscometry — polymer dissolution -

thermodynamics of polymer dissolution - solubility parameter.

LECTURE

TUTORIAL

PRACTICAL

TOTAL

45

0

0

45

TEXT

1.F.W. Billmeyer, Text Book of Polymer Science, 3rd edition, John Wiley and sons, New York, 2002.

REFERENCES

1. Gorge Odeon — Principles of Polymerization, 4th edition, McGraw Hill Book Company, New York

2004.

2. M.S.Bhatnagar, “A Text Book of Polymers (Chemistry and Technology of Polymers), Vol I, II & III,
1stEdn.,S.Chand and Company, New Delhi, 2007

3. PremamoyGhosh ,” Polymer Science and Technology, 2ndedition,McGraw-Hill Publishing

4. R.J. Young, Introduction to Polymers, Chapman and Hall Ltd., London, 1992
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COURSE CODE YNT204B L T P C
COURSE NAME Advanced Crystal Growth Techniques 3 0 0 3
PREREQUISITES L T P H
C:P:A 3 0 0 3
COURSE OUTCOMES DOMAIN LEVEL

CO1 | Outline the concept of crystal growth nucleation Cognitive Remember

CO2 | Discuss the different growth methods Cognitive Understanding

CO3 | Demonstrate the different characterization techniques Cognitive Understanding

CO4 | Investigate the growth process in the solution Cognitive Analysis

CO5 | Interpret the different epitaxial method of surfaces and

—_ Psychomotor Apply

UNIT I Crystal Growth Theory 9

Introduction — Nucleation — Gibbs — Thomson equation for melt and solution — Kkinetic theory of
nucleation —Limitation of classical nucleation — Rate of nucleation — Different shapes of nucleus —

spherical, cap shaped and cylindrical.

UNIT 11 Growth from Melt 9

Bridgeman method — Kyropolous method — Czochralski method — Verneuil method — Zone melting method.
Growth from flux — Slow cooling method — Temperature difference method — High pressure

method — Solvent evaporation method — Top seeded solution growth

UNIT I Growth from Vapor Phase 9

Physical vapor deposition — Chemical vapor transport — Open and Closed system — Thermodynamics of

chemical vapor deposition process — Physical and Thermo-chemical factors affecting growth process.

UNIT IV Growth from Solutions 9

Solvent and solutions — Solubility — Preparation of a solution — Saturation and supersaturation -
Measurement of supersaturation — Expression for supersaturation — Low temperature growth solution
growth — Slow cooling method — Manson jar method — Evaporation method — Temperature gradient
method — Electro crystallization. Growth from gels — Experimental methods — Chemical reaction
method — Reduction method — Complex decomposition method — Solubility reduction method — Growth

by hydrothermal method.

UNIT V EPITAXY 9

Vapor phase epitaxy — Liquid phase epitaxy — Molecular beam epitaxy — Atomic layer epitaxy —

Electro-epitaxy — Metalorganic vapor phase epitaxy — Chemical beam epitaxy.

LECTURE TUTORIAL PRACTICAL TOTAL




45 0 0 45

TEXT

1. Sangwal. K., —Elementary Crystal Growthl 1* Ed., Saan Publisher, UK, (1994).

2. Faktor. M. M. and Garet. I., —Growth of crystal from vaporl 1* Ed., Chapmann and Hall, (1988).

3. Santhana Ragavan. P. and Ramasamy. P., —Crystal growth and processl, 1% Ed., KRU Publications,
(2000).

REFERENCES

1. Ramasamy. P., ISTE Summer School Lecture Notes, —Crystal Growth Centrel, Anna
University, Chennai, (1991).
2. Brice, J. C., —Crystal growth processl, 1* Ed., John Wiley Publications, New York, (1986).
3. Chernov. A. A., —Modern Crystallography: III — Crystal Growthl, 1¥ Ed., Springer series in Solid
State, New York, (1984)

E REFERENCES

www.nptel.ac.in

WWW.Mit.co.in



http://www.nptel.ac.in/
http://www.mit.co.in/

COURSE CODE YNT204C L T P C
COURSE NAME Carbon Nanotube Electronics and Devices 3 0 0 3
PREREQUISITES L T P H
C:P:A 3 0 0 3
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Outline the concept of carbon nanotubes Cognitive Remember
CO2 | Discuss the different synthesis of SWNT devices Cognitive Understanding
CO3 | Demonstrate the different carbon nanotube field effect o )
] Cognitive Understanding
transistors
CO4 | Investigate the AC responses and device simulation of . )
Cognitive Analysis
SWNT of FETs
CO5 | Interpret the different carbon nanotube device modelling | Psychomotor Apply
UNIT | Basics of Carbon Nanotubes 9

Carbon materials — Allotropes of carbon — Structure of carbon nanotubes — Types of CNTs — Electronic
properties of CNTs — Band structure of Graphene — Band structure of SWNT from graphene — Electron

transport properties of SWNTSs — Scattering in SWNTSs — Carrier mobility in SWNTSs.

UNIT 11 Synthesis and Integration of SWNT Devices 9

Introduction — CVD synthesis — Method — Direct incorporation with device fabrication process -
SWNT synthesis on metal electrodes — Lowering the synthesis temperature — Controlling the SWNT
growth — Location, Orientation, Chirality — Narrowing diameter distributions — Chirality distribution
analysis for different CVD processes — Selective removal of the metallic nanotubes in FET devices —

Integration

UNIT 11 Carbon Nanotube Field-Effect Transistors 9

Schottky barrier heights of metal S/D contacts — High k-gate dielectric integration — Quantum
capacitance — Chemical doping — Hysteresis and device passivation — Near ideal, Metal-contaced
MOSFETs — SWNT MOSFETs — SWNT band-to-band tunnelling FETs

UNIT IV AC Response and Device Simulation OfSwntFets 9

Assessing the AC response of Top gated SWNT FETs — Power measurement using a spectrum
analyzer —Homodyne detection using SWNT FETs — RF characterization using a two tone measurement
— AC gain from a SWNT FET common source amplifier — Device simulation of SWNT FETs — SWNT
FET simulation using NEGF —Device characteristics at the Ballistic limit — Role of Phonon scattering
— High frequency performance limits —

Optoelectronic phenomena.




UNIT V Carbon Nanotube Device Modeling and Circuit Simulation 9

Schottky barrier SWNT-FET 198unnellin — Compact model for circuit simulation — Model of the
intrinsic SWNT channel region — Full SWNT-FET model — Applications of the SWNT-FET compact
model — Performance 198unnellin for carbon nanotube interconnects — Circuit models for SWNTs —

Circuit models for SWNT bundles — Circuit models for MWNTs — Carbon nanotube interconnects —
Applications.

LECTURE TUTORIAL PRACTICAL TOTAL
45 0 0 45

TEXT

1. Ali Javey and Jing Kong, —Carbon Nanotube Electronicsl Springer Science media, (2009).
2. Michael J. O’Connell, —Carbon nanotubes: Properties and Applicationsl, CRC/Taylor &
Francis, (2006).
REFERENCES

1. Francois Leonard, —The Physics of Carbon Nanotube Devicesl, William Andrew Inc., (2009).

2. R. Saito and M. S. Drbselmus, —Physical properties of Carbon Nanotubesl Imperial College
Press, (1998).

E REFERENCES
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COURSE CODE YNT204D LI T|P|C
COURSE NAME Nanoscale Integrated Computing 310013
PREREQUISITES L/ T|P|H
C:P:A 31003
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Summarize the organization and function of nano .
. Cognitive Remember
based quantum computing
CO2 | Discuss the architecture of nanocomputing system Cognitive Understanding
CO3 | Describe the concepts of nano scale Spin-Wave o )
. Cognitive Understanding
Architectures
CO4 | Correlate the integration of biomolecules for . )
. Cognitive Analysis
nanocomputing
CO5 | Investigate the biomedical application of CNTs Psychomotor Apply
UNIT | Experiment with the advancements of nanocomputing in image processing 9

Micro computing era — Transistor as a switch, difficulties with transistors at the nanometer
scale — Nanoscale devices — Molecular devices — Nanotubes — Quantum dots — Wave computing —

Quantum computing.

UNIT 11 Quantum Computing 9

Reversible computations — Quantum computing models — Complexity bounds for quantum
computing — Quantum compression — Quantum error correcting codes — Quantum cryptography
— Computing with quantum dot cellular automata — Quantum dot cellular automata cell —
Ground state computing — Clocking — QCA addition — QCA multiplication — QCA memory — 4-

bit processor

UNIT 111 | Spin-Wave Architectures 9

Spin wave crossbar — Spin wave reconfigurable mesh — Spin wave fully interconnected
cluster — Multi-scale Hierarchical architecture — Spin wave based logic devices — Logic
functionality — Parallel computing with spin waves — Parallel algorithm design techniques —
Parallel routing and broadcasting — On-Spin wave crossbar — OnSpin wave reconfigurable mesh —

On-Spin wave fully interconnected cluster

UNIT IV | Molecular Computing 9

Switching and memory in molecular bundles - molecular bundle switches - Circuit and
architectures in molecular computing — Molecular grafting for silicon computing — Molecular

grafting on intrinsic silicon nanowires — Self assembly of CNTs




UNIT V Computational Tasks In Medical Nanorobotics 9

Medical Nanorobot designs — Microbivores — Clottocytes — Chromallocytes — Common functions
requiring onboard computation —  Nanorobot control protocols: Operation protocols —
Biocompatibility protocols — Theater protocols —Nanoscale image processing: Labeling problem —

Convex Hull problem — Nearest neighbor problem

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1.Nielsen M. A. and Isaac L. Chuang, —Quantum computation and quantum informationl,
Cambridge University ,Press, (2000).
2.Jain A. K., —Fundamentals of Digital Image Processingl, Prentice-Hall, (1988)

REFERENCES

1. Schroder D. K., —Semiconductor Material and Device Characterizationl, New York, (2006).

2. Zhou C. and New Haven, —Atomic and Molecular wiresl, Yale University Press, (1999).
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COURSE CODE YNT204E L T P C
COURSE NAME Thin Film Science and Technology 3 0 0 3
PREREQUISITES L T P H
C:P:A 3 0 0 3
COURSE OUTCOMES DOMAIN LEVEL
Cco1 Outline the thin film deposition techniques Cognitive Remember
CO2 Demonstrate the different characterization techniques Cognitive Understanding
COos3 Investigate the adsorption and diffusion in thin films Cognitive Understanding
CO4 Analyze the stress in the thin Films Cognitive Analysis
CO5 Compare the different modification of surfaces and
—_ Psychomotor Apply
UNIT I Thin Film Deposition Techniques 9

Introduction — Kinetic theory of gases - Physical vapour deposition techniques — Physics and
Chemistry of Evaporation - Thermal evaporation — Pulsed laser deposition — Molecular beam epitaxy —
Sputtering deposition —DC, RF, Magnetron, lon beam and reactive sputtering - Chemical methods —
Thermal CVD - Plasma enhanced CVD - Spray Pyrolysis — Sol Gel method — Spin and Dip

coating — Electro plating and Electroless plating —Deposition mechanisms.

UNIT Il Characterization Techniques 9

Surface analysis techniques — Auger Electron spectroscopy — Photoelectron Spectroscopy -
Secondary lon Mass Spectroscopy — X-ray Energy Dispersive Analysis — Rutherford Backscattering
spectroscopy - Imaging Analysis Techniques — Scanning Electron Microscopy — Transmission Electron
Microscopy — Optical analysis Techniques —Ellipsometry — Fourier Transform Infrared Spectroscopy —

Photoluminescence Spectroscopy

UNIT 111 | Adsorption And Diffusion In Thin Films 9

Physisorption — Chemisorption — Work function changes induced by adsorbates — Two dimensional
phase transititions in adsorbate layers — Adsorption kinetics — Desorption techniques. Fundamentals of
diffusion —Grain Boundary Diffusion — Thin Film Diffusion Couples - Inter Diffusion -Electromigration

in thin films — Diffusion during film growth

UNIT IV Stress in Thin Films 9

Origin of Thin film stress - Classifications of stress — Stress in epitaxial films — Growth Stress in
polycrystalline films — Correlation between film stress and grain structure — Mechanisms of stress
evolution — film stress and substrate curvature — Stoney formula — Methods of curvature measurement —

Scanning laser method




UNIT V Modification of Surfaces And Films 9

Introduction — Laser and their Interactions with Surfaces — Laser modification effects and
applications — Laser sources and Laser scanning methods - Thermal analysis of Laser annealing -
Laser surface alloying - lon implantation effects in solids — Energy loss and structural modification —

compositional modification - lon beam modification phenomena and applications

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1. Amy E. Wendt, Thin Films — High density Plasmas, Volume 27, Springer Publishers. (2006).

2. Rointan F. Bunshah, Hand Book of Deposition technologies for Thin Films and coatings by
Science, Technology and Applications ,Second Edition , Noyes Publications, (1993).

3. Milton Ohring, Materials Science of Thin films Published by Academic Press Limited(1991)

REFERENCES

1. L.B. Freund and S.Suresh, Thin Film Materials, (2003). L.B. Freund and S.Suresh, Thin Film
Materials, (2003).

2. Hans Luth, Solid surfaces, Interfaces and Thin Films® 4™ edition, Springer Publishers (2010).
3. Harald Ibach, Physics of Surfaces and Interfaces, Springer Publishers (2006).AM
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COURSE CODE YNT204F L T|P|C
COURSE NAME Micro and Nano Emulsions 3 0| O 3
PREREQUISITES L T| P | H
C:P:A 3 0|0 3
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Summarize the define and identify emulsions and o
. Cognitive Remember
emulsifying agents
CO2 | Discuss the mechanism of emulsions and the process of o )
o Cognitive Understanding
stabilization
CO3 | Describe the formulation and characterization of emulsions Cognitive Understanding
CO4 | Correlate the characterization techniques of nano emulsion Cognitive Analysis
CO5 | Investigate the stability of the nano emulsion Psychomotor Apply
UNIT I Introduction 9

Definition of nano- and micro- emulsions — Reason for their long term kinetic stability — Practical
application in personal care products and cosmetics, healthcare products, pharmaceuticals and
agrochemicals — Schematic representation of oil/water and water/oil emulsions — Comparison with
micelles and macroemulsions — Methods of emulsification: Pipe flow, static mixers and general
stirrers, high-speed mixers, colloid mills and high pressure homogenizers — continuous and batch-wise

preparations — turbulent flow.

UNIT 11 Mechanism of Emulsification 9

Role of interfacial energy — Explanation of the high energy required for formation of nanoemulsions —
The Laplace pressure concept — Role of surfactants: Reduction in interfacial tension and the effect
on 203unnelli size — Gibbs adsorption equation — Interfacial dilational modulus and droplet deformation
— Interfacial tension gradients and the Marangoni effect - Solubilization theories: Concept of a duplex
film and bending of the interface to form o/w or w/o emulsions — Phase diagrams of ternary systems of
water, surfactant and cosurfactant — Concept of normal and inverse micelles — Quarternary phase

diagrams of oil/water surfactant and cosurfactant — Solubilization of oil by nonionic surfactant

UNIT 11 Formulation of Emulsion 9

High pressure homogenization and efficiency of preparation — The Phase Inversion Temperature (PIT)
principle —Variation of interfacial tension with temperature — Phase diagrams as a function of temperature
— Formulation of microemulsions — Selection of microemulsions: Hydrophilic Lipophilic Balance (HLB)

concept — Phase Inversion Temperature (PIT) concept — Cohesive Energy Ratio (CER) concept

UNIT IV Characterization of Emulsions 9




Scattering techniques: Time average light scattering — Neutron scattering — Quasi-elastic light scattering
(Photon Correlation Spectroscopy(PCS)) — Conductivity and NMR techniques: Conductivity of water/oil
microemulsions, percolating and non-percolating emulsions, bicontinuous emulsions — Viscosity of
emulsions — NMR technique for measurement of self diffusion of all components in emulsions and

explanation of the various structures

UNIT V Stability of Emulsion 9

Steric stabilization: Unfavourable mixing of the stabilizing chains — Entropic repulsion — Total energy —
Distance curves for sterically stabilized emulsions — Variation of the energy curve with the ratio of
adsorbed layer thickness to droplet radius — Thermodynamic stabilization: Reason for combining
surfactant and cosurfactant to produce an ultra low interfacial tension — Formation of a model w/o

emulsion using 4 steps — Relationship of droplet size to interfacial tension

LECTURE TUTORIAL PRACTICAL TOTAL

45 0 0 45

TEXT

1. Seid Mahdi Jafari, —Encapsulation of nano-emulsions by spray dryingl, Lambert Academic
Publishing, (2009).

2. Hans Lautenshlager —Emulsionsl, Kosmetik International, (2002)

REFERENCES

1. Roque Hidalgo-Alvarez, —Structure and Functional properties of Colloidsl, CRC Press, (2009).
2. Richard J. Fann, —Chemistry and Technology of Surfactantsl, Wiley-Blackwell, (2006).

E REFERENCES
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COURSE CODE YNT205B L T| P C
COURSE NAME Graphene Nanotechnology 0|1 3
PREREQUISITES Introduction to Nanotechnology L T| P H
Materials Science
C:P:A 1.5:1.2:0.3
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Outline the basics and fundamentals of graphene Cognitive Understand
Psychomotor Remember
CO2 | Identify the various types of graphene and their properties | Cognitive Understand,
Psychomotor Guided
Response
CO3 | Demonstrate the process of synthesis of graphene and | Cognitive Understand,
their characterization Psychomotor Guided Set
CO4 | Generalize the applications of graphene in energy sector Cognitive Understand,
Psychomotor Mechanism
CO5 | Demonstrate the measurement of electrical parameters Cognitive Understand,
Psychomotor Mechanism
UNIT I Introduction of Graphene 6+6

Graphene: Introduction of graphene, Graphite, Definition and structure of graphene, Types of graphene:

stacking AA, BB, AB dispersion relation, Single layer, Bi-layer, few layer

UNIT 11 Properties of graphene 6+6

Properties of graphene; Optical: thickness dependency, optical conductivity, electric filed tunable
transparency, plasmons and polaritons, carrier multiplication. Electrical: Boltzmann equation, ambipolar
conduction, density of states and doping (electrostatic and chemical), quantum hall effect, Klein
205unnelling, diamagnetism, magnetoresistance and spin current, thermal conductivity. Mechanical,

Surface phenomenon.

UNIT 111 Synthesis of Graphene 6+6

Preparation of graphene: Epitaxial growth of graphene on Silicon carbide, Chemical deposition (CVD)
growth of graphene films, Chemically derived graphene, Synthesis of graphene oxide: Hummer’s method,
Modified Hummer’s method, Reduction of graphene oxide: Chemical methods, Physical methods,

Electrochemical exfoliation, Nanotube slicing, from solid state carbon sources.

UNIT IV Characterization of Graphene 6+6

Characterization of graphene: Transmission electron microscopy (TEM), Scanning 205unnelling




microscopy (STM), Raman Spectroscopy, Electrical measurements: electric field effect, temperature

dependent resistivity measurement.

UNIT V Application of Graphene 6+6

Applications of graphene: Graphene in the energy application: Li-ion batteries, Supercapacitors,
Photovoltaic, Radio-frequency transistor, Photodetector, Modulator, Mode locked lasers, Other applications

of graphene: Anti-corroison coating, Anti- bacterial coating, catalyst, Sensors, Transparent Conductors

LECTURE TUTORIAL PRACTICAL TOTAL

HOURS 30 0 30 60

List of Experiments

10 to 12 Experiments will be provided relevant to the five course outcome based on the faculty will be

taught and also feasibility.

TEXT BOOK

1. Graphene: Fundamentals, Devices, and Applications-by Serhii Shafraniuk
2. An Introduction to Graphene and Carbon Nanotubes-by John E. Proctor (Author), Daniel
Melendrez Armada (Author), Aravind Vijayaraghavan



https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Serhii+Shafraniuk&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=John+E.+Proctor&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Daniel+Melendrez+Armada&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Daniel+Melendrez+Armada&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Daniel+Melendrez+Armada&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Aravind+Vijayaraghavan&search-alias=stripbooks

COURSE CODE YNT205C L T P C
COURSE NAME Carbon Nanotube 0 1 3
PREREQUISITES Introduction to Nanotechnology L T P H
Materials Science, Nano Applications
C:P:A 1.5:1.2:0.3
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Explain Basic concept of Carbon Nanotube Cognitive Understand
Psychomotor Remember
CO2 | Understand the properties Of Carbon Nanotubes Cognitive Understand,
Psychomotor Guided
Response
CO3 | Describe the application Of Carbon Nanotubes Cognitive Understand,
Psychomotor Guided Set
CO4 Ilustrate the properties of metal nanoparticles Cognitive Understand,
Psychomotor Mechanism
CO5 | Demonstrate the synthesis Process of Metal Nanoparticles | Cognitive Understand,
Psychomotor Mechanism
UNIT I INTRODUCTION OF CNT 6+6

Basic Concept of Carbon Nanotube, the structure of Carbon Nanotubes, Symmetry of Single-walled-
Carbon Nanotube, Symmetry of Double walled- Carbon Nanotube, Symmetry Operation, Symmetry-based

Quantum Numbers.

UNIT I PROPERTIES OF CARBON NANOTUBES 6+6

Mechanical Properties, Thermal Stability, Heat transport in Carbon Nanotubes, Electronic Properties,
Optical Properties, 12 14% Suggested Specification table with Marks (Theory): Elastic Properties,
Vibrational Properties, Intrinsic Properties of individual Carbon Nano Tube.

UNIT I APPLICATION OF CARBON NANOTUBES 6+6

Carbon Nanotubes in Electronics, Carbon Nanotubes in Energy Applications, Carbon Nanotubes For
Mechanical Applications, Carbon Nanotube Sensors, Carbon Nanotubes in Field Emission and Lighting

Applications, Carbon Nanotubes for Biological Applications

UNIT IV METAL NANOPARTICLES 6+6

Introduction, Size-Dependent Properties of Metal nanoparticles, Band gap measurement, Magic Metal

nanoparticle, Noble Metal Nanoparticles, Geometric configuration.

UNIT V SYNTHESIS PROCESS OF METAL NANOPARTICLES 6+6




Wet Chemical Synthesis Routes, Phase Transfer Method, Stabilization Mechanisms, Electrochemical

Method

LECTURE

TUTORIAL

PRACTICAL

TOTAL

HOURS

30

0

30

60

List of Experiments

10 to 12 Experiments will be provided relevant to the five course outcome based on the faculty will be

taught and also feasibility.

TEXT BOOK

1. Carbon Nanotubes: Basic Concepts and Physical Properties, Stephanie Reich, Christian Thomsen,

Janina Maultzsch

2. Understanding Carbon Nanotubes: From Basics to Applications -English, Paperback, Annick

Loiseau, Pascale Launois-bernede, Jean-paulSalvetat, Pierre Petit, Stephan Roche)

3. Carbon Nanotubes and Their Applications (English, Hardcover, Qing Zhang)




COURSE CODE YNT205E L T P C
COURSE NAME Quantum Dot 2 0 1 3
PREREQUISITES L T P H
C:P:A 1.5:1.2:0.3 2 0 2 4
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Explain Basic Concept of Quantum dots Cognitive Understand
Psychomotor Remember
CO2 | Explain and understand Quantum Mechanical Cognitive Understand,
Tunnel Devices Psychomotor Guided Response
CO3 | Determine and Describe Semiconductor and Device Cognitive Understand,
Psychomotor Guided
Set
CO4 | Describe and Illustrate the Quantum computing Cognitive Understand,
Psychomotor Mechanism
CO5 | Classify and Describe the Quantum DOT cellular Cognitive Understand,
Automata Psychomotor Mechanism
UNIT I Introduction 6+6

Introduction: Recent past, the present scenario of Computing and its challenges, Future, Overview of

basic Nano electronics.

UNIT Il Quantum Mechanical Tunnel Devices 6+6
Overview of current research in nano-scale electronics and devices
UNIT 11 Semiconductor and Device 6+6

Photonic Device and Materials, CMOS Device, Limit of CMOS technology-Scaling Theory. Quantum

Dots & Quantum wires.

UNIT IV Quantum computing

6+6

Quantum computing: Basics and examples: introduction, axioms, quantum states and notation,

unitaries, Measurement, Quantum circuits: classical reversible circuits, quantum circuits,universality.

UNIT V Quantum DOT cellular Automata (QCA)

6+6

Introduction to nano-electronic and nano-computers,Quantum DOT cellular Automata (QCA), molecular

circuits, Nano-computer Architecture.Defect analysis and Reliability: purpose of defect analysis in nano

computing and Challenges.Reliability measurement in nano scale computing. Different soft computing

tool for reliability analysis like Bayesian Network, Neural Network

LECTURE TUTORIAL

PRACTICAL

TOTAL




HOURS 30 0 30 60

List of Experiments

10 to 12 Experiments will be provided relevant to the five course outcome based on the faculty will be

taught and also feasibility.

TEXT BOOK

1. Quantum Dots — Theory and Applicationsby Vasilios N. Stavrou, CBS Publishers & Distributors Pvt.
Ltd

2. Quantum Dots: Optics, Electron Transport and Future Applications 1st Edition by

Alexander Tartakovskii.

3. Quantum Dots — A Variety of New Applications Edited by Ameenah Al-Ahmadi Published by InTech

REFERENCES

1. “Quantum -dot Devices and Quantum-dot Cellular automata” by Wolfgang Prodog, Elsevier

Science.

“Electronic Transport in Quantum dot Cellular Automata”, Leo P. Kouwenhoven

“Quantum-dot Cellular Automata, Theory, Experimentation and Prospects” M. Macucci

“Probabilistic Modeling of Quantum-dot Cellular Automata”, Saket Rivastava, PhD dissertation

SR I A

“Quantum Computation: Theory and Implementation”, Edward Stuart Boyden



https://www.intechopen.com/books/editor/quantum-dots-theory-and-applications
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Alexander+Tartakovskii&search-alias=books&field-author=Alexander+Tartakovskii&sort=relevancerank

COURSE CODE YNT205F L T P C
COURSE NAME Lithography techniques 2 0 1 3
PREREQUISITES L T P H
C:P:A 1.5:1.2:0.3 2 0 2 4
COURSE OUTCOMES DOMAIN LEVEL
CO1 | Explain Basic Concept Of Micro fabrication Cognitive Understand
Psychomotor Remember
CO2 | Explain And Understand Photolithography And Cognitive Understand,
Patterning Of Thin Films Psychomotor Guided Response
CO3 | Determine And Describe Direct Writing Methods — Cognitive Understand,
Maskless Optical Lithography Psychomotor Guided Set
CO4 | Describe And Illustrate The Electron Beam Lithography | Cognitive Understand,
(Ebl), X-Ray And lon Beam Lithography Psychomotor Mechanism
CO5 | Classify And Describe The Nanoimprint Lithography Cognitive Understand,
And Soft Lithography Psychomotor Mechanism
UNIT I Introduction And Micro fabrication 6+6

Micro fabrication process flow diagram — Chip cleaning, coating of photo resists, patterning, etching,
inspection — Process integration — Etching techniques- Reactive lon etching- RIE reactive ion etching-

Magnetically enhanced RIEIBE lon beam etching.

UNIT 11 Photolithography And Patterning Of Thin Films 6+6

Lithography -Optical lithography — different modes — Optical projection lithography — Multistage scanners
— resolution and limits of photolithography — Resolution enhancement techniques — Photo mask- Binary
mask- Phase shift mask — Attenuated phase shift masks — alternating phase shift masks — Off axis
illumination- Optical proximity correction — Sub resolution assist feature enhancement-Optical immersion

lithography

UNIT 11 Direct Writing Methods — Maskless Optical Lithography 6+6

Mask less optical projection lithography — types, Advantages and Limitations — required components —

Zone plate array lithography — Extreme ultraviolet lithography — Light sources — Optics and materials issues

UNIT IV Electron Beam Lithography (Ebl), X-Ray And lon Beam Lithography 6+6

Scanning electron-beam lithography- Electron sources and electron optics system mask less EBL- parallel
direct-write e-beam systems-electron beam projection lithography — Scattering with angular limitation
projection e-beam lithography (SCALPEL) — Projection reduction exposure with variable axis immersion

lenses. XRPP — lon beam lithography-Focusing ion beam lithography — lon projection lithography.




UNIT V Nanoimprint Lithography And Soft Lithography 6+6

Nanoimprint lithography (NIL)- NIL — hot embossing — UV-NIL- Soft LithographyMoulding/Replica
moulding: PDMS stamps — Printing with soft stamps- Edge lithography — DipPen Lithography-set up and
working principle — Self-assembly — LB films — Rapid prototyping.

LECTURE TUTORIAL PRACTICAL TOTAL

HOURS 30 0 30 60

TEXT BOOK

1.“Lithographic and Micromachining Techniques for Optical Component Fabrication: II: 2 (Proceedings of
SPIE)” by Ernst-Bernhard Kley and Hans Peter Herzig

2.“Nanoscale CMOS VLSI Circuits: Design for Manufacturability” by Sandip Kundu and Aswin Sreedhar
3.“Organic Nanomaterials: Synthesis, Characterization, and Device Applications” by Tomas Torres and
Giovanni Bottari

4 “Fabrication Techniques for Micro-Optical Device Arrays” by Ryan D Conk

5.“Aligned Carbon Nanotubes: Physics, Concepts, Fabrication and Devices (NanoScience and
Technology)” by Yucheng Lan and Zhifeng Ren

6.“Nanomaterials: A Guide to Fabrication and Applications (Devices, Circuits, and Systems)” by

Sivashankar Krishnamoorthy




