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3. PROGRAMMEDETAILS

ProgrammeName :M.Sc. Nanoscience and
Nanotechnolgy

Duration :2Years(4 Semesters)

System :ChoiceBasedCreditSystem (CBCS)

Total Credits : 90

Mediumofinstruction . English



4. ELIGIBILITY FOR ADMISSION

Any undergraduate science degree recognized by UGC is eligible for admission to the M.Sc.
Nanoscience and Nanotechnology programme.

5. PROGRAMMEEDUCATIONALOUTCOMES(PEOs)

The PEOs for the graduates are

« PEOL1:Developing a strong positive attitude to learn indepe
dtudy

e PEO2:Ensuring confidence among the learners to apply the know
skills gained to solve real life issues.

« PEO3: Habituating the ethical values among the learners to succced in p nd professional
life.

he concepts in the field of

6. PROGRAMMEOUTCOMES(POs)

After completion of the programm

PO1: Comprehend the knowledge and share the knowledge w
themin a discussion.

PO2:Analyze and comparethefact oblem into a conceptual model to

explosion

PO7: Actasar i e varied teams with facilitating capability and formulate

teams as a leader for purposes.

7. PROGRAMMESPECIFICOUTCOMES(PSOs)

Upon the completion of the programme,students will able to

PSO1: Demonstrate knowledge on the physics/chemistry/biotechnology and basics of

nanoscale science and technology for their multifunctional applications.
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PSO2: Implement the synthesis and execute the characterization for nanomaterials.

PSO3 : Analyse the Project related to their skill in lithography and nanofabrication.
PSO4: Categorize the expertise needed in processing of nanomaterials for specific applications

PSOS5: Develop an ability to visualize and work on laboratory and multidisciplinary tasks including material
science, physics, chemistry and nanobiotechnology.

PSOG6: Implement their knowledge to address problems of social relev
medicine through their specific electives.

ch as energy, environment and

PSO7: Construct their own innovative ideas in the form of projects,product de development.



8. REVISED BLOOM’STAXONOMY (K1-K6LEVELYS)

The cognitive levels K1 to K6 represent a hierarchical classification of learning outcomes,
rangingfrombasicknowledgeacquisitiontohigher-orderthinkingskillssuchasevaluationand
creation.TheselevelsareusedinOutcomeBasedEducation(OBE)todesigncourseoutcomes,
assessments, and question papers.

K1-K6 LEVELS-DESCRIPTIONTABLE

TypicalAction
Verbs

This Ensures progr

setting & evaluation

Level | Category Description EXpe(X%?I?ty
I K -l i
K | understand | 0 et Rummarize classy
K3 Apply Use;rm/lvigerdsgittalijnn'ewor

K4 Analyze

K5 Evaluate

K6

criticize

' |Design,develop,
formulate

s—>K4-K6

arning,SupportsOBEcompliance and helps in questionpaper



8. PROGRAMME STRUCTURE
The M.Sc Nanoscience and Nanotechnology programme is organized into:

Core Courses

Core Practicals

Electives (Discipline Centric & Generic)
Skill Enhancement Courses
Internship/Field Activity

Project Work with Viva-Voce

Extension Activity

Total Credits Distribution/Semester

SEMETER I ]

CREDITS 21 23

9. CONDUCT OF THE P

lectures, Seminar participation and participation in other activities of the

Department.
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There shall be three internal written examinations of one-hour duration conducted during
a semester. For the computation of CIA marks, the average of the best two examinations
shall be considered.

Passing Criteria for a Course

Passing Minimum(Overall) | 50%combined(Internal + External).

External Assessment A passing minimum of 5 /75)is required in
ESE
Internal Assessment There shall be nominimum p
CIA alone.lt is required for the

11. ATTAINMENT OF OUTCOMES

Course Outcomes are measured using:

DirectMethods

Internal Assessment

End Semester Examinati

12. FEEDBAC
The curriculum

e Teachers
o Students
e Alumni

Employers

14. QUESTION
a) Theory paper

o Pattern includes both:
o Quantitative problems
o Analytical and conceptual questions
e Questions are aligned with Bloom’sTaxonomy(K1-K6)
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Part Question Pattern Marks

PartA 15 objective questions 15x1 =15
5short-answer/problem-solvingquestions—oneeither/or _
PartB question from each unit 5x4=20
5descriptive/derivation-typequestions—oneeit _
PartC question from each unit 58 =40
75
b) Practical
Core Practical Examination having the follo aarks:
Internal — 50 marks External — 50 mark
Passing minimum of 50% for exterae gverall comp@

E: Project work
Internal — 50 ma

External — 50 marks
al Marks — 100

Distribution of Marks i act Course

ternal 50 marks
. External Project mark distributig
o6 30 ma

arks
100 marks

tude d carry QUEINDIVIDUAE PROJECTS only
pject SHe 0 at the beginning of the IV semester.

iii) ested Stude so be allowed to carry out the project work in other research
in

iv) Facu
V) Project rep@
external examine
itself.

vi) Project report in THREE copies has to be submitted at the time of the exam.
vii) Evaluation of Project report has to be done by the examiner(s) appointed by the
University for 50 Marks

mbers of the respective colleges must serve as guides
uation will be done and Viva-voce will be conducted by both the
and the internal examiner at the end of the FOURTH SEMESTER



Template /List of courses

Semester—| | Credit | Hours| Semester-11 | Credit | Hours| Semester-1ll Hours Semester—I1V Credi | Hours
t
1.1. Core-I 5 6 2.1. Core-lll 5 6 3.1. Core-V 4.1. Core-VIII 5 5
1.2 Core-ll 5 6 2.2 Core-1V 5 6 3.2 Core-VI 4.2 Core-1X 5 5
1.3 Core — 3 6 2.3 Core — 3 6 3 6
Practical | Practical-11
1.4 Discipline 4 6 2.4 Discipline 4 VI 4 4
Centric Centric /
Elective I Elective — 111 neurship)
1.5 Generic 4 6 2.5 Generic 4.5 Skill 2 4
Elective-II: Elective -1V: Enhancement
course /
Professional
Competency Skill
SEC 1l
4 4.3 Project with 3 6
viva voce
3. ip/ - 4.6 Extension 2
Industrial Activity
Activity/field
visit
26 30 24 30

Total Credit Points -94




M.Sc. Nanoscience and NanoTechnology

SEMESTER - I:
0
MAX
COURSE £ | MARKS
COMPONENTS NAME OF THE COURSE E .
©
2 CIA | X
Core-| Introductory Physics 75
Core- 11 Introductory Chemistry 75
Core Practical | Nanoscience Practical | 50
Discipline Centric  |Introduction to Materi
i 75
Elective- |
Generic Choose any o 75
Elective- 11 A.
B. Laborat
SEMESTER - Il
" MAX
17,) S
COURSE g £ E MARKS
CQMPONENTS TS5 |s |—
S | CIA| S
Co Introduc 0 Nanos nd 6 5 3 | 25 75
otech
Core-1 jon anomaterials 6 5 3 | 25 75
Core Practi Nano jcal 11 6 3
1 6 50 50
Discipline Centri racterization Techniques of Nanomaterials -1 4 4 3 25 |75
Elective- 111
Generic any one 4 4 3 25 75
Elective- IV /A.Nanobiotechnology
B, Introduction to Nanotoxicology
Skill Research Methodology 4 2 3 25 75
Enhancement
[SEC]-I
30 23




SEMESTER - 11l

o MAX
COURSE © | 2 | I | MARKS
COMPONENTS NAME OF THE COURSE % e | E -
. ke
Core-V Nanoelectronics and Nano sensors 5 75
Core-VI Properties of Nanomaterials 75
Core-VII Characterization Techniques ofN 75
Core Practical 111
Nanoscience Practical 111 50
Discipline Centric | Choose any one 75
Elective- V A. Advanced nang
B. Biomateria ogy for tissue
engineeriy
SECII Green Ma uring Technolog 75
Internship strial A - 2 50 50
Research Kn@
30 |26
SEMESTER - IV
m MAX
R o | £ | T | MARKS
> e
v OF THE COURSE 3 3 % -
\ S8
Core-\ L i technology 5 |3 |25 |75
Core-1X Industria hnology 5 3 | 25 75
Core anoscience Practical 1V 3 6 | 50 50
Practical 1V
Elective- VI pose any one
A. Nanotechnology for Food and Agriculture 4 3 |50 | 50
B. Nanomedicine and drug delivery
SEC Il 2 3 25 75
Basics of Pharmaceutical sciences and quality audit
Project with viva voce 3 50 50




Extension Activity

50

50

30

24

Total Credits: 94 credits




SEMESTER
ICORE I
Core | — Introductory Physics | YEAR - FIRST SEMESTER
_ 3 2 J £
Subject > ®| 83 S
Code Subject Name g T\ PIS| £8=2
Introductory Physics Core 6 75
Course On the successful completion of th
Outcomes
CO1: Understand fundamental concepts
nanoscience and techn
CO2: Apply the gained dgetou
CO3: Evaluate mig opic scales with macroscopic Imp
Physi
CO4: U tanding on rg as of physics
Unit:1 | 5 AND \

Electromagnetic wavgg and their c heories of lig Wave, Electromagnetic and

yen’s principle — Interference

Quantum — Scattering Rayleigh’s and Tyndal scattering —

— Diffraction — Polariza \ waves

nit:2 LEC CURREN
Drift Velocity, Mobility and Their Relation —

ent — Flow of Ghakges in N
O N s ical Resis e — |-V @
Hea Effect —

Effect.

eristics — Resistivity and Conductivity —

ermoelectric Effects: Seebeck and Peltier




nit:3 MAGNETISM

Fundamental Concepts of Magnetism— Bohr Magneton- Magnetic Dipoles- Field- Electron
Spin and Magnetic Moment- Magnetic moment due to Nuclear Spin- Magnetic dipoles-

Permeability- Magnetization- Intensity of Magnetization — Magnetic Materials

Unit:4 ELECTRONICS

Classification of Solids, Energy Levels, Intrinsic and Extrinsic Semiconductor, Conduction

In Metals and Semiconductors. Diode Under Forward and Reverse Bias -dkransistor Basics,

Working Principles — Current-Voltage Characteristi€

Unit:5 QUANTUM MECHANICS
ial — Schrodinger time dep®

De-Broglie wavelength: in terms of energy and poteg

equation — Time independent equation — Application hrodinger wave equation

dimensional harmonic oscillator: Eigen values of the 1@ ergy — Particle in a one

dimensionalbox.

ext Book(s)
ai, 4" Ed, New Age ational Pub

Solid State Physics, S.C

Introduction plid-State P iley (1986).

Magnetism: Prin and A . D. Cra iley (1995).

BAIWINF-

A Textbook of @uantum Mect ews and K. tesan, Tata

McGraw=Hll, (1978)

5 |Quantum Mec 20ry and Applications, Ajoy Ghata S. Lokanathan,

\ Springer (2004)
A N

erence 5@

S.C

dhyay, New Central Book Agency pvt. Ltd.,
)06).

ext Book Of Electro

\,/

plications by Nicola A. Spaldin,
d Edition, (2018)

it Materials : Fu entals A
\ mbridge University Pre

A

fed Online'Contents [MOOC, SWAYAM, NPTEL, Websites etc.]
1 EL: Electre
https://np in/courses/115/4067115106122/
2 NPTEL: Magnetic Properties
h aww.youtube.com/watch?v=QQZ6EGf0Ju8
3 NPTEL: G m Mechanics
https://nptel.ac.in/courses/115/101/115101107/



https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Piravonu%2BMathews%2BMathews%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22K.%2BVenkatesan%22
http://www.youtube.com/watch?v=QQZ6EGf0Ju8
http://www.youtube.com/watch?v=QQZ6EGf0Ju8

Mapping with Programme Outcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
Co3 3 3 2 3 3 3 2
Co4 3 3 2 3 3 3
Total 12 12 8 15 15 9
Score

Strong - 3, Medium -2, Low - 1

CO/PSO SO7
CO1 2
CO2 2

2

2
8
2




SEMESTER
I
Core Il — Introductory chemistry | YEAR - FIRST SEMESTER

- 2 0
i S =~
Subject > 8| 83 s
Code Subject Name = LI T| P S £ $ =

@)

Introductory chemistry 6 75
Course On the successful completion of theeourse, student will be able
Outcomes

CO1: Define and identify differential

CO2: Understand and descgi

of chemistry and their
importance

application of the theories to che
derivati

organic reactions, inorganic

ctivity Concept, Equilibrium Constant and

Bonding Models in Chemistry — lonic Bond, Covalent Bond, Theories of Bonding
in Coordination Compounds-valence band theory-crystal field theory Electronic

Spectra of CoordinationCompounds

v

Thermodynamics: First, Second and Third Law of Thermodynamics. Gibbs
And Helmholtz Energy - Chemical Equilibrium-Law of mass action-

Arrhenius equation —Chemical Kinetics, Transition State Theory and
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Collision Theory,Heterogeneous Catalysis.

\ Structure of Organic Compounds — Electronic theory of Bonding-Tetrahedral
model of carbon atoms-substitution reaction and its types- Free radical-lonic-
Electrophillic and nucleophilic reactions of Aromatic compounds-Elimination
and addition reaction of Aromatic compounds.
Reading 1. Fundamentals Of Analytical Chemistry - Sko@g, West and Holler,

Lisgilriirr]\;?nd Saunders College, Publishing, VII Ed, (1996).
2. Text Book Of Quantitative Inorganic Analysis \ogel, Elbs,IVEd.,
(1985).
3. Physical Chemistry,.A. Al And R.J. Silbey

Recom$ended 1. Inorganic Chemistry: Prin Structure and Reactivity

exts

Huheey, E.A. Keiter and R.L. Keiter
2. Physical Chemi i




Mapping with Programme Outcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
COo3 3 3 2 3 3 3 2
Co4 3 3 2 3 3 3 3
Total 12 12 8 9
Score

Strong - 3, Medium -2, Low - 1

Mapping with Programme ific Outcomes

CO/PSO

PSO1

CO1

CO2

CO3

CO4

Weightage

N NN




SEMESTER |
Core Practical | - Nanoscience Practical | I YEAR - FIRST SEMESTER
wn
ubjec . 2 @ T ©
Nam L P
Code Subject Name g S = S
=
Nanoscience Practical 111 50
+50
Course On the successful completion of the cours t will be able to
Outcomes
CO1: Acquire practi sin
piomolecules like glucose, pro
CO2: Gain practic owledge by app 4 to correlate
CO ides opporte collect and examine ples from bloodand cells.
G antify the acidic and bases values g chemicals
five experiments
ine the ave particle rostrain and dislocation density of the given XRD

ntration of the given sample by using Lowry method

nate the pre

3.Est blood glucose level and blood group analysis.
4.Curve fit alysis for given set of data

5. Study the forward and reverse characterize of P-N junction diode and Zenor diode
6. Study the characteristics of transistor in CE,CC, CB mode.

7. DC conductivity measurement using Two probe setup.

Mapping with Programme Outcomes



Cos PO1 PO2 P(2)3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
COo3 3 3 2 3 3 3 2
Co4 3 3 2 3 3 3 3
Total 12 12 8 15 15 15 9
Score

Strong - 3, Medium -2, Low - 1

Mapping with Programme Specific Outcomes

PSO7

CO/PSO

CO1

CO2

CO3

N NN

CO4

Weightage

Weighted percentage (rounded
Course Contribution to Pos

Medium -2, Low -1
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SEMESTER |

Discipline Centric Elective Course-1

Dicipline centric Elective | — Introduction to Material | YEAR - FIRST SEMESTER
Science
>
_ 5 A X
Subject > =
Code Subject Name = = E =
@)
Introduction to Material Sciencg 75
Course On the successful comp JLrse, stude be able to
Outcomes

CO1: Understang ndamental concepts of materia

tand the advanced

CO2: Applytheg | subject knowled

oncepts of 4

Cg aluate the esence of impurit applied

pperature on various properties ofmate

CO4: A \%‘
91019,

quired knowledge and unde g on real time

s of varig i

als

Unit:1 | TAL STRUCTURE AND DEFECTS |
Structure of Matter- Amo¥phous, Crystalline, Crystals, Polycrystals, Symmetry, Unit Cells,
CrystalStructures, Crystallographic Planes, Miller Indices, Chemical Bonding, Atomic
Bonding in Solids, Types of Bonds: Metallic, lonic, Covalent and Vander Waals; Crystal
Defects.

Unit:2 ELECTRICAL MATERIALS
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Origin of Band Gap in Solids — Concept of Effective Mass of Electron and Hole — Band Gap

Determination — Electrical Conductivity — Activation Energy — Carrier Concentration Ir]

Semiconductors — Effect of Temperature and Impurity on Fermi Level — Hall Effect
Determination of Hall Coefficient.

Unit:3 ] MAGNETIC MATERIALS
Magnetic Materials — Dia, Para, Ferro, Anti-Ferro and Ferri Magneti
Susceptibility —Curie and Neel Transition Temperature — Hysteresis
Coercivity — Saturation Magnetization —Origin of Domain theory- Ferrit
Recording and Readout — Storage of Data — Tapes and Floppy - Magnetic Di

|

Magnetic




Unit:4 | DIELECTRIC MATERIALS \
Dielectric Materials: Electronic, lonic, Orientational, and Space Charge Polarization —
ComplexDielectric Constant RC Equivalent Network — Dielectric Loss — Different
Types of Dielectric Breakdown, Classification of Insulating Materials.

Unit:5 THERMAL, OPTICAL & MECHANICAL
MATERIALS

Thermal: Heat Capacity — Thermal Expansion — Thermal Conductivity and Stresses -
OpticalProperties of Metals and Non-Metals. Application of Optical Phenomena — Mechanica
Properties: Elastic And Plastic Deformation — Interpretation of Stress-Strain Curves
Compressive Strength —Hardness: Rockwell, Brinell and Vickers.

Text Book(s)

1 Solid State Physics, S.O. Pillai, 4™ Ed, New Age International Publishers
2 Introduction To Solid-State Physics, £. Kittel, Wiley (1986).

Magnetism: Principles and Applicatio

Impedance Spectroscopy: Theory, Experiment, and App
Barsoukov and Dr



http://www.youtube.com/watch?v=QQZ6EGf0Ju8

Mapping with Programme Outcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
Co3 3 3 2 3 3 3 2
Co4 3 3 2 3 3 3
Total 12 12 8 15 15 9
Score

Strong - 3, Medium -2, Low - 1

CO/PSO SO7
CO1 2
CO2 2

2

2
8
2

SEMESTER |

Generic elective(Choose AorB)

| Generic Elective 11 (A) — Introductory Biology | | YEAR - FIRST SEMESTER |




_ e 2 J £
Subject > S| 838
Code Subject Name = LI T| Pl S £ Z =
O
Introductory Biology Core 3 6 75
Course On the successful completion of the course, stude e able to
Outcomes

CO1: Acquire the knowledge of the cell biolog

CO2: Explain the role of cell organelles, metabolism, an

. structure, of DNA, RN
ic acid.

CO3: Understand the about the mor
types o

CO4: Gain the knowledge about of g d fatty acid metabolis




1 -
Units

CELL STRUCTURE AND FUNCTIONS

Definitions, Types, Eukaryotic and Prokaryotic cells, Principle of membrane

prganization, Cytoskeletal proteins, Types of cell division, Mitosis and Meiosis.

PROTEINS
Structure and functions of proteins, Amino acids and peptides, Proteins- Primary]
Secondary, Tertiary, and Quaternary structures, Protein folding, hemoglobin anc
myoglobin.

ENZYME

Mechanism of actions, Enzyme kinetics, Regulation o

ities, Bioenergetics, Role

of ATP, Biological oxidation, Respiratory chain and oxida gsphorylation

IETABOLISOM
ism, Carbohydrates, Gly

Overview of metabolism and Lipids of

physiological significance, Choleste Synthesis, Transport xcretion,

atty acid sy Phospholipids.

NUCLEIC £

s and replications of informatio

§.Metabolis of
purines an imidine nucleotig ation, replication and repair of DNA.

dprote hesis.

v
Glycoproteins, Biooxid
V
Structure, f
Recommen
ded Texts 008

Lehninge 5°0f Biochemistry x and Nelson,

urray, D.K. Granner and

ryer, Biochemistry, 4" Edn., 1995
[ s Illustrated Biochemistry, R
ell, Mc ill, I

1, 2003.




Mapping with Programme Outcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
Co1
CO2
CO3
CO4

Total 12 12
Score

w| W w w
w| W w w
w| W W w

ol N N N N
O W N N DN

Strong - 3, Medium -2, Low - 1

Mapping with Programme Speci

CO/PSO PS¢ Q2 PSO3 PSO7
co1 3 '
CO2 2
COo3 3 3 2
CO4 3 3 2
Weig I 12 12 8
Weighted percentage (Fot of) 3 3 2
Course Contribut &

Strong edi




Generic Elective 11 (B) - LABORATORY SAFETY | YEAR - FIRST SEMESTER
AND HEALTH
> 2 2
) o 5 g
Subject ) 2 o | B3 8
Code Subject Name g LITIP S| £E82
LABORATORY SAFETY AND Core 3 6 7
HEALTH
Course On the successful completion of the course, student will be

Outcomes

arious safety issues and pro
ety protocols and laborato
idents and safety protoco
gnts.

gnal protectiveequipme

CO1: Understand and describe

CO2: Interpretation and applicatio
COa3:Differentiate different types of labora
and personal protective €€

CO4: Evaluation and assessment safety regulatio
id practices.

Units
SAF ATIONS
atory Pra egulations. Lab Safety

Standard

actices.

S
gement of Laboratories.

ETY REGULA

FETY

aployee Information, Safety Plans and /
pelling of The Chemicals,

i CHEMICAL AND B
: anding, MSDRS Informatig
isposal Of Biological Wastes

/ JIPMENTS
Var Safe ipments, Personal Protective Equipments, User
als, Arrangements, Training.

FIRST AID
ices - Car@ hemical Injury, Physical Injury. EmergencyCalls
and Procedures. First Aid Kits.

irst Aid F

Reading i Ilntroduction To Health And Safety At Work, Elsevier (2015)
and O

Recommended L. Environmental Health & Safety Procedure Manual, Harper College
Texts (2001)




Mapping with Programme Outcomes

15

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
Co3 3 3 2 3 3 3 2
Co4 3 3 2 3 3 3
Total 12 12 8 15 15 9
Score

Strong - 3, Medium -2, Low - 1

CO/PSO

CO1

CO2

SO7

N N NN
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SEMESTER-II
CORE-IV
Core 111 — Introduction to Nanoscience | YEAR — Second SEMESTER
and Nanotechnology

> 2 2
. o = vl X
Subject > ®| 838
Code Subject Name = LITIPI G| £E8 =2

@)

Introduction to Nanoscience Core 5 6 75
and Nanotechnology
Course On the successful completion of the course, student will be
Outcomes

CO1: Understand the fundamental conc nanoscience

CO2: Apply the basic concep iology concepts to

understand the advanc

er factors on various

ing of nanoscience in various field

FUNDAMENTALS |

rical perspectives and Scientific revolutions —
on dimension: Zero, One, Two and Three - Clusters,
Quantum dots, Nanowires,

Rods and tubes, an s; Hard sphere model: Grain and Grain boundary concepts;

Unit:2 BASIC CONCEPTS

Top-Down and Bottom-Up Approaches: Physical - Chemical and Mechanical Routes;
Influence ofvarious parameters on morphology of crystallites - Nanocomposites: Metal and
Metal Oxides; Metal
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Oxide - Metal Oxide; Nano in Nature: Gecko Effect, Lotus leaf effect,
Superhydrophobicity, Self-Cleaning and Antifogging — Colored Glasses and Dichroism.

Unit:3 | UNIQUE PROPERTIES \

Quantum Confinement Effects: Influence of grain size and morphology — Physical
properties with Uniqueness compared to bulk and microscopic solids: Optical — Surface
Plasmon Resonance, Band Gap Widening, Magnetic — Superparamagnetism, Thermal —
Melting point depression.

Unit:4 ADVANCED NANOSTRUCTURED
MATERIALS

Allotropes of carbon: Graphene, CNT, C-dots, Fullerenes — Inorganic:
Ferrofluids-Zeolites- Core-shells — Nanostrugtiires of Zinc Oxide: tetrapod
belt, rods, wires -Additive Manufacturing anoarchitected Metals —

ic hybrids —
5, springs,
pbots

Unit:5 | ROAD MAI

Miniaturization of electroni gkials and de
Scaling issues — batch fabrig integratio
future challenges

Lithography tech
MS and NEMS

2nt and

Text Book(s)

Solid State sics, S.0. Pillai, 4 nternational Publishers (2001).

| ction To Y ittel, Wiley (1986).

Mag - Pri d Application raik, Wiley (1995).

AW

r Handbookee otechnology, Edited b at Bhushan, Springer (2006)

Reference Book

. Understa an d Nanotechnology, T. Pradeep,
)

ntals and Applications by Nicola A. Spaldin, Cambridge
ity Press, 2nd Edition, (2018)

NPTEL: uresd Materials
nptel.ac.in/col¥ses/118/102/118102003/



https://link.springer.com/10.1007/978-94-017-9780-1_378
https://link.springer.com/10.1007/978-94-017-9780-1_378
https://link.springer.com/10.1007/978-94-017-9780-1_378

Mapping with Programme Outcomes
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Strong - 3, Medium -2, Low - 1

Mapping with Programme Spec

CO/PSO

CO1

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
Co3 3 3 2 3 3 3 2
Co4 3 3 2 3 3 3
Total 12 12 8 9
Score

CO2

SEMESTER-

I1CORE-V
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Core |V — Preparation of Nanomaterials | YEAR — Second SEMESTER
Subject D ) %3S
Code Subject Name = LI T| Pl O £ 3 =
@)
Preparation of Nanomaterials Core 5 6 75
Course On the successful completion of the course, stude e able to
Outcomes

CO1: Understand the fundamental concepts in materials prep
Morphologies

f preparing the nanomaterials

RIALS PREPARATION |

ous solids — Alloys — composites - compounds -
e ratio —Temperature effects — Grain boundary
ning — Aggregation- Dimensional Classifications.

PHYSICAL ROUTES |

mill - Inert condensation Role of inert gases - Post oxidation process —
s — Laser ablation - Pulsed laser deposition — Rapid solidification —
Arc disch hod- photolysis — radiolysis - Fabrication of nanostructures and
mierofabrication using wet and dry etching-Lithography.

Unit:3 | CHEMICAL AND BIOLOGICAL METHODS |

using

Polyol route — Colloidal precipitation — Sol-Gel process— Chemical precipitation: Normal and
Reverse reactions- Role of surfactant — Hydrolysis: Reaction kinetics — Hydrothermal
Solvothermal — Sonochemical — Template route: DC and Pulsed electrodeposition and
Electroless deposition — Combustion route — Biological Methods: synthesis of nanomaterials

— role of plants in NPs synthesis and

bacteria, fungi, yeast and Actinomycetes — magnetotactic bacteria for natural synthesis
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Phytoremediation

Unit:4 | SPECIALIZED TECHNIQUES \

Electrophoretic deposition — Chemical VVapour deposition: Wet and Dry oxidation process —
Dip andSpin coating process — Successive ionic layer adsorptiop and reaction (SILAR) —
Spray and Flame spray pyrolysis - Self a

Unit:5 | IMPg

ain size
nds

Crystallites With Various
distributions — Surfz

1 Springer Handbo i hy B. an, Springer-Verlag (2004)

2 Vacuum Tee North- Holland 2" Edition (1982)

3 |TheC of Nanomaterta hesis, Properties and 4 ations, C.N.R. Rao, A.Muller,
A. K. Cheetham (Eds), Wiley-VCH g (2004)

4 B.S. ‘\v‘ Ranganathan, International Materi iews (1998) Vol. 43(3), 101

"

NanoparticlestAng Nano ed Films Preparation, Characterization And Applications,
Fendler (Ed) Wiley (1998)

H iter, Prog Materials Science, Vol.33, p.223 (1989)

RE aline ntents [MOOC, SWAYAM, NPTEL, Websites etc.]

1 L: Nanotee o, Stience and Applications
nptel.ac.in/C8 3/106/113106093/

OUTUBE: Introduction to Nanomaterials
https://www.youtube.com/watch?v=qUEbxTkPIWI



http://www.youtube.com/watch?v=qUEbxTkPIWI

Mapping with Programme Outcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
Co3 3 3 2 3 3 2
Co4 3 3 2 3 3 3
Total 12 12 8 15 9
Score

Strong - 3, Medium -2, Low - 1

Mapping with Programme Speci

CO/PSO PSO7

CO1

CO2
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SEMESTER-

I1CORE-VI

Core Practical Il - Nanoscience Practical 11

| YEAR - SECOND SEMESTER

0 2 "
- 21z ¢
Subject . D T <
Subject Name =
Code J O o P
=
Nanoscience Practical 11 6 50
+50
Course Outcome On the successful completion urse, student will be abl

Synthesis of zinc oxide Nanoparticles by sol-gel method.
thesis of silver nanoparticles by using plant extract.

6. Synthesis Cadmium oxide Nanoparticles by hydrothermal method

Reading List(Print
and Online)

1. Fundamentals Of Analytical Chemistry - Skoog, West and Holler,

Saunders College, Publishing, VII Ed, (1996).
2.  Text Book Of Quantitative Inorganic Analysis — A.l. Vogel, Elbs,

IVEd., (1985).

3. Physical Chemistry, A. Alberty And R.J. Silbey




27

mmendedTexts

1. Inorganic Chemistry: Principles of Structure and Reactivity — J.E.

Huheey, E.A. Keiter and R.L. Keiter, IVEd.
2. Physical Chemistry, Atkins

3. Text Book Of Quantitative Chemical Analysis — A.l. Vogel, VI

Ed,Pearson Education Ltd, 2001

Mapping with Programme Outcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
Cco1 3 3 2 3 3 2
COo2 3 3 2 3 3 2
COo3 3 3 2 3 3 2
Co4 3 3 2 3 3
Total 12 12 8 5 9
Score

Strong - 3, Medium -2, Low - 1

Mapping

rogramme Specific Outco

CO/PSO

PSO7

CO1

Weightage

N[ N DN

12

percentage (rou
ntribution to
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SEMESTER I

Discipline Centric Elective Course-

CO1: Explore the properties of nanomate

CO3: Explain the

CO4: Identify the st i erization je particularmaterial..

.. Units

111
Discipline centric Elective 111 — Characterization | YEAR - SECOND SEMESTER
Techniques of Nanomaterials I
> (%) n
. S = o X
Subject > | 83 S
Code Subject Name = TIPS £E8=2
)
Characterization Techniques of 4 75
Nanomaterials -1
Course On the successful completion of the udent will be able to
Outcomes

he particular applicatio

CO2: Understag ion techniques

Ang \ ( ies of nanom

umentation involved in the charact
technique

N

Unit | Introduction to spectroscopy

principles and applications of UV-Vis-NIR, Fourier transform
pectroscopy ,Photoluminescence, Nuclear magnetic resonance
spectroscopy.

Unit 11 X — ray techniques

X-ray powder diffraction —Quantitative determination of phases- single
crystal diffraction techniques - Determination of accurate lattice parameterg
- structure analysis-profile analysis — particle size analysis using Scherer
formula- Particle Size Analyzer.
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Unit 111 Electron Spectroscopy

X-Ray Photoelectron Spectroscopy, Auger Electron Spectroscopy, X-Ray
Characterization of  Nanomaterials —  Electron energy  losg
spectroscopy(EELS)— Energy dispersive X-ray analysis(EDAX) and
Swear debris analysis(WDA).

v Unit IV Mechanical properties measurement
Nanoindentation principles- elastic and plastic deformation -mechanica
properties of materials in small dimensions- Nanoindentation load-
displacement curves - MD simulation of nanoindentation- Hardness testing
of thin films and coatings

\% Unit IV Magnetic and electrical propertie rement

Vibration Sample Magnetometer, Impedance Spectro PPMS, -
Measurement of Magnetic and electrical properties of na terials.

Reading List(Print

1. Introduction to Spectroscopy

and Online) dl.iranchembook.ir » ghook » organic-chemistry-
2. An Introduction to Surfa alysis by XPS and AES |W
onlinelibra om > doi > book
3. EPMA - electron probe microe
www.ems.psu.edu » ha PMA.ppt.pdf
4. Physical Prg asurement S
p.edu > instr hcapPPMS
Recommended References:
Texts 1. Ele of X-ray Diffracti ity, AddisonWesley, 1977
sion Electre COf I extbook for Materials

2. Tran
ience
avid BW arry Carter, (1996
pedance Spectroscopy: Theory, Expe
kov and J. Ross Macdonald (Edi
ons (P)Ltd

um Press, New York
nt, and Applications,
2000) John Wiley &

nfrared Spectroscopy,

95) CRC Press

By Anthony C Fischercripps, Anthony C. |,
iness media publications, 2011

echnologies and Design: An Introduction for
Paulo Ferreira, Michael F. Ashby, Elsevier,



http://dl.iranchembook.ir/ebook/organic-chemistry-2753.pdf
http://dl.iranchembook.ir/ebook/organic-chemistry-2753.pdf
https://onlinelibrary.wiley.com/doi/book/10.1002/0470867930
https://onlinelibrary.wiley.com/doi/book/10.1002/0470867930
http://www.ems.psu.edu/
http://www.mrl.ucsb.edu/

29

Mapping with Programme Outcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
Co1
CO2
CO3
CO4

Total 12 12
Score

w| Wl wl w
w| Wl wl w

ol N N N DN

Strong - 3, Medium -2, Low - 1

Mapping with P,

CO/PSO

CO1

CO2

Weighted percentage
Course Contributio
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SEMESTER-II

Generic Elective course-1V

Generic Elective 1V (A) — Nanobiotechnology | YE ECOND SEMESTER
)
j .
Subject 083
Code Subject Name =
@)
Nanobiotechnology
Course

Outcomes

issue engineeringand its merits
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Units

Bio-mineralised Inorganic Nanomaterials — Na res and Dynamicsof

Biocompatible surfactant monolayers and bilayer i0-interface, Bio-

conjugation, Bio-matrix based on bioinspired phospholipi

Self-assembly of ionic-compl peptides and their appl

biotechnology —from nanoclust s to optical biochips nano-

biotechnology —bioactive nanomat in bone grafting a

engineering- ing nano co

and bone rep nt applications.

DNA base
Nucleic ac gineered nape girapplications- RNA, DNA

ficial nanostructures:_fabrication, p

applications in biom als and biodevices. Polymers

n patterning 1O

and their applications in bioeg ing — functional polymers for

b IS gineering a ations of nanotechnology in tissue

eng ing

Re3

Lis
intand
Online)

\/esic d lipo in sensor technology —Self-assembling nanostructured

injectablé polymeric for drug delivery - Engineering surface erodablg

anhydrides with tailored microstructure for controlled

driie [elndelivery

https://onlinelibrary.wiley.com

http :// www.routledgehandbooks.co

Recom
mended
Texts

1. Challa S.S.R. Kumar (Ed) Biological and pharmaceutical
nanomaterials : Wiley — VCH Verlag GmbH& Co, KgaA.
2. Ninmeyer C.M, Mirkin C.A (Eds) 2005. Nanobiotechnology
3. H.S. Nalwa (Ed) Handbook of Nanostructured Bioaterials and their
applications in  Nanobiotechnology, American  Scientific
Publishers.2005



https://onlinelibrary.wiley.com/
http://www.routledgehandbooks.co/

Mapping with Programme Outco

33

Medium -2, Low

e Specific Outcomes

PSO2 PSO3 | PSO4 | PSO5 PSO6 PSO7
2 3 3 3 3 2
2 3 3 3 3 2
2 3 3 3 3 2
CO4 3 2 3 3 3 3 2
Weightage 12 8 12 9 12 12 8
Weighted percentage (rounded of) 3 2 3 3 3 3 2

Course Contribution to Pos

Strong - 3, Medium -2, Low -1







SEMESTER-II

Generic Elective course-1V

Generic Elective IV (B) — INTRODUCTION TO | YEAR - SECOND SEMESTER
NANOTOXICOLOGY
_ 2 2 a8
Subject > ®| 83 S
Code Subject Name g G| £E82
INTRODUCTION TO 4 75
NANOTOXICOLOGY
Course On the successful
Outcomes
CO1l:
ated to nanotoxicology.
CO4 d its significance in
toxicology




Units

AREAS OF TOXICOLOGY
Introduction- definition of terms- areas of Toxicology- Toxicant- Types of
Toxic hazardous materials- Physical Hazard, Chemical hazard, Biologica
Hazard, Toxic metabolites, Assessment of Risk- Risk assessment of

Nanoparticles and

Human Health.

NANOMATERI

Nanoparticles in the Environment- Nanomat the atmosphere

v

n, Measurement methods,

ible limits.

TERIALS ENTRY

, Routes of entry of nano pollutants,

ion mechanism on target tissue.

eading List(Pri
d Online)

.intechopen.com/books/toxicology-new-aspects

ed

Nanot ogy: Health and Environmental Risks, Jo Anne

Sh CRC Press, 2008
anotechnology: Environmental Health and Safety, Risks

and Management, Matthew Hull and Diana Bowman, Elsevier

2010

Principles and Methods of Toxicology. Edited by A.W. Hayes. Taylor
and Francis, 2008.



https://www.intechopen.com/books/toxicology-new-aspects

Mapping with Programme Outcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
COo3 3 3 2 3 3 2
Co4 3 3 2 3 3 3
Total 12 12 8 15 15 9
Score

Strong - 3, Medium -2, Low - 1

Mapping with Prog

CO/PSO P PSO7
Co1 3 2
CO2 3 3 2
CO3 3 3 2
CQ 3 3 2
Weighta \ 12 12 8
Weighted percentage 0 3 3 2
Course Contributio Po

Strong - edium

SEMESTER 11
Skill enhancement Course — |

Skill enhancement course | - RESEARCH
METHODOLOGY

| YEAR - SECOND SEMESTER




- 2 0

i o = g <<

Subject > ®| 838

Code Subject Name = LITIPI S| £E82

O
RESEARCH METHODOLOGY Core 2 4 75
Course On the successful completion of the course, studen able to
Outcomes

CO1: Understand the aims and objectives research and formu earch workplan in

a scientific manner

CO4 Generate good res




3
I Foundations of Research:
Meaning,  Objectives,  Motivation,  Utility.  Concept of  theory,

Characteristics of scientific method — Understanding the language of research —

Concept, Construct, Definition, Variable. Research Process

Research Question — Measurement Issues — Hypothesis — Qualities of a good

Hypothesis —Null Hypothesis & Alternative Hypothesis. Hypothesis Testing —
Logic & Importance.

I Research Design:
Concept and Importance in Research — Features of a good research design

i Samplin
Characteristics of a good sample.
Sample, Systemati

of the sample — Pr
ple size.

urnals, When and where to
giarism and Self-Plagiarism.
ed in scientific article writing.

SS.
ethodology — C.R.Kothari, New Age International, New Delhi,

. Research
2014.
mar, R. Research Methodology—A Step-By-Step Guide for Beginners;

Ed., Pearson Education: New Delhi, 2005.
ontgomery, D. C. Design & Analysis of Experiments; 8th Ed., Wiley
India: Noida, 2013.




Mapping with Programme Outcomes
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Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
Cco1 3 3 2 3 3 3 2
CO2 3 3 2 3 3 3 2
CO3 3 3 2 3 3 3 2
CO4 3 3 2 3 3 3 3
Total 12 12 8 15 15 9
Score
Strong - 3, Medium -2, Low - 1
Mapping with Programme ific Outcomes
CO/PSO PSO1 | PSO2 PSO4 | PSO5 PS PSO7
Cco1 3 2 3 3 3 2
CO2 3 3 2
COo3 3 3 2
CO4 3 3 2
Weightage 12 12 8
3 3 2

Il YEAR - THIRD SEMESTER

[72)
s £13 ¢
& LTI P &| T |E
%) (@) "(7;
© £z
oelectronics and Nano Core 5 5 75
Sensors

Course outcome

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

COL.: Describe the principles of nanosensors.

CO2: Analyze the different types of nanodevices for applications.
COa3: Discuss about electronic and photonic materials.

CO4: Describe about the basics of nanosensors




43

Units

BASIC CONCEPT OF NANOELECTRONICS
New Perspectives- New Ohm’s Law- Densityof states- Fermic Function- Types of
Conductance- Ballastic
Conductance- Resistance: Ballistic to Diffusive- Nanotransistors

SEMICONDUCTOR NANODEVICES
Nano Scale MOSFET - Single-Electron Transistors; Nanorobotics and Nanomanipulation
Molecular Nanowires-Organic LED, Organic FETs-CNT And Graphene FET, Si NW FET.

ELECTRONIC AND PHOTONIC MATERIALS

Single Electron Tunnelling Phenomena- Coulomb Block
Transistor- Quantum Structures Based LEDs - OLED and P
Magnetic Quantum Dots andTheir Applications.

SD and Resonant Tunnelling

NANOSENSORS BASICS
Micro and Nano - Sensors, Fundamentals,of Sensors, Biosensor,

Sensors, Position Sensors
Bio Sensors - DNA Bas

Recomm
ended
Texts

, M.C. Pettey
ndCharles P. Poole Jr.,

ntar — Zadeh,Benjamin

Mapp

ing with Progra

POS5 PO6 PO7
3 3 2
3 3 2
3 3 2
3 3 3
15 15 9
Strong - 3, Medium -2, Low - 1
Mapping with Programme Specific Outcomes
CO/PSO PSO1 | PSO2 PSO3 | PSO4 |PSO5 |PSO6 |PSO7
Co1 3 2 3 3 3 3 2
CO2 3 2 3 3 3 3 2
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COs3 3 2 3 3 3 3
CO4 3 2 3 3 3 3
Weightage 12 8 12 9 12 12
Weighted percentage (rounded of) 3 2 3 3 3 3 2
Course Contribution to Pos

Strong - 3, Medium -2, Low -1

Core Paper VI - Properties O

R - THIRD SE

Subject
Code

Credits
Inst. Hours

CO2

Outcomes:

completion of the course, student will be able to:

nd magnetic properties of nanostructured materials

Relate the physical properties of nanostructred materials.

COo3 scribe various magnetic properties of materials.
CO4 Distinguish various characterization techniques involved in nanomaerials.
Unit:1 | Electrical and Dielectric properties \

Electrical: Temperature Coefficient of Resistance—Resistivity—Arrhenius Relation—Activation

Energy; Dielectrics: Types of Polarization—Dielectric Constant—Dielectric Loss—Dielectric

Breakdown-Double Schottky potential Barrier Height Model.




43
Unit:2 | Magnetic Properties |
Origin of Magnetism in material — Classification — Magnetic Moment — Magnetic Hysteresis —

Magnetostriction — Curie Transition — Neel Temperature —Giant and Colossal Magnetoresistance—
Superparamagnetism—Magnetic phenomena at Nanoscale.

Unit:3 ] Optical Properties \
Optical phenomena in Materials—Surface Plasmon Resonance—Bandgap tailoring—Burstein — Moss

Effect — Direct and Indirect Transitions — Effective Mass Approximation Theory — Kubelka — Munk
function — isobestic effect — Hyper, Hypso, Batho and Hypochromig,effects —Fluorescence: Stoke
shift.

Unit:4 ] Mechanical Properties
Mechanical: Modes of deformation — Elastic and plastic deformation

|

pressive
strength-Mechanical  stiffness—Fracture—Toughness—Superplasticity—Hardné ICro-

hardness—Fracture—Toughness —Indentation —Hall Relation.

Unit:5 | Thermal Prop
Thermal: Thermal conductivity—Expansion—Stress—Spe

Heat Capacity—Glass ansition

Temperatures—Melting-point Depres

1 3 shan, Springer-Verlag (2004)

2 Magnetie Nicola A. Spaldin, Cambridge
, (2018)

3 The Che y 0 omateria thesis, ties and Applications, C.N.R. Rao,

Al heetham (Eds), Wile’y-VCH Verlag (2004)
t al, JoU Physics D: Applied Physics (2018) Vol. 47, 013001

Dan Gt

nce Book(s)

0SeOpy: Theory, Experiment, and Applications, E Barsoukov and
JRoss MacdonaldWiley (2018)

H. Gleiter, Progress In Materials Science, Vol.33, p.223 (1989)

ine Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

PTEL: Defect Structure & Mechanical Behaviour of Nanomaterials
https://www.youtube.com/watch?v=bwZW96c743A

2 YOUTUBE: Introduction to Nanomaterials

https://www.youtube.com/watch?v=qUEbXTKPIWI



http://www.youtube.com/watch?v=bwZW96c743A
http://www.youtube.com/watch?v=qUEbxTkPIWI
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Mapping with Programme Outcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
Co3 3 3 2 3 3 3 2
Co4 3 3 2 3 3 3
Total 12 12 8 9
Score

Strong - 3, Medium -2, Low - 1

Mapping with Programme Spec

CO/PSO

CO1

CO2

SEMESTER-III

Core Paper VII - CHARACTERIZATION
TECHNIQUES OFNANOMATERIALS-I11

Il YEAR - THIRD SEMESTER




45

- ] < %)
Subject Name S LIT|IP 5| 3 |
D o T o
= O - =
i O e
Subject =
Code
CHARACTERIZATION Core 5 5 75
TECHNIQUES OF
NANOMATERIALS-I1

Course Outcome
On the successful completion of the course, student will be

ization for the given materi
r the particular applicati

COL1: Describe the purpose of char.
CO2:Explore the properties of nanoma

acterizationtechnique.
he particularmateria

CO3:Understand the instrumentation involved in
CO4: Understand the suitabili

| |Unit I Morphological
Principles, Overview

adopted in: Scanning E

» Imental techniqueg
sion Electron Microscopy (TEM) -

oscopy AFM)-Non-contact-contact/
Tapping- con i i al Microscopy; Scanning capacitance
i emical Force Microscope (CFM).




111 {Unit 111 Microscopic characterization
Optical microscopes- Use of polarized light microscopy — Phase contrast microscopy — Interference

Microscopy — hot stage microscopy - surface morphology — Etch pit density and hardness
measurements- Confocal Microsocopes.

IV |Unit IV Thermal analysis
Principle and Instrumentation of Thermogravimetry; Differential Thermal Analysis and Differential

scanning calorimetry-Importance of thermal analysis for nanostructures.

V |UnitV Bio-materials characterization
New Advances and challenges in biological and biomedical material

scattering  spectroscopy. Confocal Microscopes - Confocal
Nanobiotechnology. Fluorescence Microscope

erizations- Dynamic light
— Application in

Related Online C

www.technologynetworks.com » sem-vs-tem-3
9780470022184.hmm319www.umassmed.edu

linelibrary.wiley.com > a
confocal-explanation

1. Nanotechnology:
Kamali Kanna
Overseas Press

2. Nanocomposite jayan, Linda S.Schadler, Paul
3. s’ by A.K.Singh (ed.)

4, Electron Microscopy of Materials’ .Thomas

5. iples of Microscopy: An introducti TEM, SEM and AFM

6. illard, Merritt, dean and Settle

croanalysis’ by J.Goldstein

pand K.L. Klomparens, “Scanning andTransmission Electron
WH Freeman & Co, 1993.

ganland, “Electron Microscopy and Analysis”,

.Talchar, “Optical Microscopy ofMaterials”,

press, 1986.

d and J.Wulff, “The Structure and Properties ofMaterials”, Wiley

8. S.L.Flegle
Microscop



https://www.technologynetworks.com/analysis/articles/sem-vs-tem-331262
https://onlinelibrary.wiley.com/doi/abs/10.1002/9780470022184.hmm319
https://onlinelibrary.wiley.com/doi/abs/10.1002/9780470022184.hmm319
http://www.umassmed.edu/

Mapping with Programme Outcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
COo3 3 3 2 3 3 3 2
Co4 3 3 2 3
Total 12 12 8 9
Score

Mapping with Programme Sp

Strong - 3, Medium -2, Low - 1

CO/PSO PSO1 | PSO2 SO7
CO1 2
CO2 3 2 2
CO3 3 2 2

3 3 2
12 12 12 8
3 3 3 2

Core Practical 111 - Nanoscience Practical 111

Il YEAR - THIRD SEMESTER




> (%) e %)
S 5|3 |=
Subject . > D T ©
Subject Name 3 LI T| P| =
Code ! 3 O | P
=
Nanoscience Practical 111 Core 3 6 50

Course Outcome

Of Analytical Chemistry - Skoog, West and
ers College, Publishing, VII Ed, (1996).
Text Book Of Quantitative Inorganic Analysis — A.l. Vogel, Elbs,

Ed., (1985).
sical Chemistry, .A. Alberty And R.J. Silbey

1.Inorganic Chemistry : Principles Of Structure And Reactivity —
J.E.Huheey, E.A. Keiter and R.L. Keiter, IVEd.
2.Physical Chemistry, Atkin
3.Text Book Of Quantitative Chemical Analysis — A.l. Vogel, VI
Ed,Pearson Education Ltd, 2001

Recommended

Lab Manuals

1 Das, S. and Saha, R. 2020. Microbiology Practical Manual. CBS Publishers and
Distributors
(P) Ltd., New Delhi, India.




5

Arora, B. and Arora, D.R. 2009. Practical Microbiology. 2" ed. CBSPublishers and
Distributors (P) Ltd., New Delhi, India.

Jha, D. K. Laboratory Manual on Plant Pathology. 2" ed. Pointer Publishers,Jaipur,
India.

Chmielewski, J. G. and Krayesky, D. 2013. General Botanylaboratory
Manual.
AuthorHouse, Bloomington, USA.

Jha, D. K. 2018. Laboratory Manual on Plant Pathology (English). Pointer
Publishers, Jaipur.

McMahon, K., Levetin, E. and Reinsvold, R. 2001. Laboratory Manual forApplied
Botany.
McGraw-Hill Education, New

Bendre, A. M. 2010. A Text Book Of Practical Bo . Rastogi
Publications, Meerut,

India.

Sivakumar, K. 2016. Algae- A Practical Approach. MJP Publis

nnai,India.




Mapping with Programme Outcomes
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Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
Co3 3 3 2 3 3 3 2
Co4 3 3 2 3 3 3
Total 12 12 8 15 15 9
Score

Strong - 3, Medium -2, Low - 1

CO/PSO

CO1

CO2

SO7

N N NN

lective course — V (Choose Anyone)

Elective V (A): Advanced

Nanomaterials for Nanotechnology

Il YEAR - THIRD SEMESTER




47

- 2] 5 |g
- o - —
Subject : > 2| £ |
Nam & LI T| P
Code Subject Name g S o s
=
Advanced Nanomaterials Elective 4 5 75
for Nanotechnology

Course Outcome

CO4: Applications

COL1: Understand the properties of nan
CO2:Development of knowledge abou
COa3: Learn about working and types o

various nanomaterials in




Units

I Nanostructured Magnetism: Nanostructure magnetism, Effect Bulk
nanostructuring of magnetic property, Giant and colossal magnetic
resistance, Nanomagnetic materials, Paramagnetism in metallic
nanoparticles.

I Thermoelectric Materials: Concept of phonon, Thermal conductivity
specificheat, exothermic and endothermic processes, Different types of

11 jals stress-strain behavior

retarding and biomedi

v Nanocomposites

Definition thesis of]

rization -

Metal oxide nanocompo mer based

posites, Polymer/C

Photovoltaics Biophotonics, Optical Science and Engineering for
Century, (Ed.) Xun Shen and Roeland Van Wijk,

PHOTONICS: Science and Technology, (Eds) HiroshiMasuhara,
Satoshi Kawata and Fumio Tokunaga, Elsevier (2007).

Polymer-Clay Nanocomposites, T.J. Pinnayain, G.W.Beall, Wiley, NewYork,
2001.

Composite Materials, Deborah D.L.Chung, Springer, 2002.




Recommended References
Texts 1. Semiconductor for solar cells, H J Moller, Artech House Inc, MA, USA, 1993.
2 Materials, Device Physics and Manufacturing Technologies, (eds. C.
Brabec, V. Dyakonov, U. Scherf), 2nd Ed., Wiley-VCH, Germany, 2014,
3. Text Book of Polymer Science, F.W. Billmeyer Jr, Wiley.
4. Polymer Science, V.R. Gowariker, N.V. Viswanathan and J. Sreedhar, Wiley-
Eastern.
5. Introduction to Biophotonics, Paras N. Prasad, John Wiley and Sons, New
Jersey, (2003
6. Nanocomposites - Science and Technolo
Braun, Wiley-VCH, 2004.

. M. Ajayan, L.S. Schadler, P. V.

Mapping with Programme Outcomes

Cos PO1 PO2 PO3
Cco1 3 3 2
CO2 3 3 2
COo3 3 3

CO4 3
Total 12
Score

Strong - 3, Medium

PSO5 | PSO6 | PSO7
3 3 2
3 3 2
3 3 2
3 3 2
12 12 8
3 3 2




Elective V (B): Biomaterials and Nanobiotechnology
for Tissue Engineering

Il YEAR - THIRD SEMESTER

E‘ ] o %)
Subject S = S | %
Subject Name b Tl Pl & | T S
Code J 3 O | P
=
Biomaterials and Elective 5 75
Nanobiotechnology for Tissue

Engineering

ion of the

Course Outcomes On the

erstand the basic of Biology and
entiate between napnei

CcO
andd

eview
{ano materials @

CcO2: ate and

pra
03: Comprehending the novel fung

lestructures using scientific an
ano biotee 0

assess andeu
areas of application

epials and bulk

tudent will be 3

oretical and
ation

resulted from the
ological principles in

e the nanotechnology for all
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Unit

MATERIALS FOR IMPLANT
Orthopedic implants — material s used — modes of failure — wear debris,
stress and strain imbalances at the tissue implant interface. Dental: Dental
materials used — modes of dental implant failure — debris, stress and strain
imbalances at the tissue implant interface

CARTILAGE IMPLANT

Cartilage materials used — modes of cartilage ig
stress and strain imbalances at the tissue impla
materials used — modes of vascular implant failure
and strain imbalances at the tissue implant i

it failure —wear debris,
srface; Vascular
debris; stress

BLADDER IMPLANT

Bladder overall view, Bladde ant materials used — mode
implant failure — stress and strair ances at the tissue implant

v BIOLOGICAL EFFEC ANOMATERIALS
Biological response Nanomateria as implants — big a
response of im 5 — desirable ndesirable reag of
the body wij planted materials: Protein i s with i ed
Materials
Vv ADVA ANOMATERIALS

P N

Used as i s - cellular recognition of
aterial surface adhesion — migration

tiation — Cellular Extra cellular Matri position leading to tissue

n — foreign-body response — inf atory response




Reading List(Print

https://www.verywellhealth.com/tissue-engineering-4580368

and Online) ] ]
https://www.liebertpub.com/doi/10.1089/ten.tec.2019.0344
Recommended 1. William A. Goddard, Sergey Edward Lyshevski, Donald W
Texts Brenner (Ed) Handbook of Nanoscience, Engineering and Technology

CRC press 2003
2. Joachim Schummer, Davis Baird (Ed) Nanotechnology
Challenges: implications for philosophy, Ethi€s, and society ; World
scientific ; 2006
3.
Bainbridge, Mihail C. Roco (Ed) Societal implicati
and Nanotechnology;Springer;2001
4. Jon J. Kellar (Ed) Functional fillers and nan inerals;
new markets/ new horizonsS ience; 2006
5. Davis Baird, A dmann, Joachim Schum
Discovering the nanoscale; IOP pr

Sims
Nanoscienceg

Mapping with Programme Out

rogramme Specific Outcomes

PSO2 PSO3| PSO4 | PSO5 PSO6 PSO7
2 3 3 3 3 2
CO2 2 3 3 3 3 2
COs3 3 2 3 3 3 3 2
CO4 3 2 3 3 3 3 2
Weightage 12 8 12 9 12 12
Weighted percentage (rounded of) 3 2 3 3 3 3
Course Contribution to Pos

Strong - 3, Medium -2, Low -1



http://www.verywellhealth.com/tissue-engineering-4580368
http://www.verywellhealth.com/tissue-engineering-4580368
http://www.liebertpub.com/doi/10.1089/ten.tec.2019.0344
http://www.liebertpub.com/doi/10.1089/ten.tec.2019.0344

Ski

Semester Il

Il Enhanced course — 11

SEC I1: Green Manufacturing Technology

Il YEAR - THIRD SEMESTER

P (%] 4 %)
S 513 |2
Subject . D D T <
Nam i) s
Code Subject Name = S| % S
O c
Green Manufacturing Techno 75
Course CO1: Identify waste and p
Outcomes
CO2:Recognize
e cycle impac g Conserve resources.
CO4: Prevent pollution and im the quality level.
AN
. >
| G FACT
Green Ma ing: Fundamentals and Applications - basic definitions and

AN

isstes surrou yreen manufacturing at the process, machine and system -
goverament mot s for green manufacturing — traditional manufacturing

to gree manufactu onomic issues.

.\ SUSTAINABLE GREEN MANUFACTURING
Gret turing processes, requirements and risk, International green

manufacturing standards and compliance, Green rapid prototyping and rapid
anufacturing, Green flexible automation, Green Collaboration Processes.
Sustainable Green Manufacturing System.

WASTE MANAGEMENT
Sustainability and global conditions, Materials and Solid waste Management, Energy

Management, Chemical Waste Management, and green chemistry, Water pollutants
and their effects. Measurement of DO, BOD, COD and Pesticides as water Pollutants.
Water supply and Waste-water Management

INDUSTRIAL ECOLOGY

Material flow in Chemical Manufacturing, Industrial Parks, Assessing opportunities
for waste exchanges and by-product synergies, Regulatory, social and business
environment for green manufacturing. Green Supply chains. Present state of green




Manufacturing.

GREEN PLASTICS AND NANOCOMPOSITES
Introduction to commercial plastics and elastomers, Natural Rubber, Modified
Naturalrubber and bends.Plastics from Vegetable oils, cellulose and starch-
based materials. Nanocomposites: Natural fillers, Fibres and clay
nanocomposites, biodegradability, life cycle assessment of using natural
materials

Recommended
Texts

1. T. David Allen and David R. Shonnard, Gree
(2002).

2. David Dornfeld, Green manufacturing fundamental

hall (2002).

3. G. Sammy Shinga, Greemelectronics design and manu

lications (2008).

ring, Prentice Hall NJ,

ications, Prentice

Prince

5. Paulo Davim, Sustainable turing, Wiley publications
6. Frank Kreith, George Tchobanogl| id waste management, Mc

8. U.Rob ok of Industrial
(2002).
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Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
Cco1 3 3 2 3 3 3 2
CO2 3 3 2 3 3 3 2
CO3 3 3 2 3 3 3 2
CO4 3 3 2 3 3 3 3
Total 12 12 8 15 15 9
Score
Strong - 3, Medium -2, Low - 1
Mapping with Programme ific Outcomes
CO/PSO PSO1 | PSO2 PSO4 | PSO5 PS PSO7
Cco1 3 3 2
CO2 3 2
COo3 2
CO4 3 2
Weightage 12 12 8
3 3 2




SEMESTER-IV

Core Paper VIII - Biomedical Nanotechnology

Il YEAR - FOURTH SEMESTER

Subject

Code Subject Name

Category
Credits

Inst. Hours
Marks

Biomedical Nanotechnology

Course Outcomes

CO

valuate and criti
of Nano maie

C

CO3t

e concepts in B

CO4: Critically assess and outling
\ of biomedi
S

racticalaspects
application application.

dical nanomaterials in pharmacy.

anotechnology for allareas
plicatios

alcium phosp

plant tissueginterfacing

RAMICS FOR IMPLANT COATING
hydr@ ilates TicAlsV biomedical alloys
gtal organic CVD - osteoporosis — osteoplastic

\.. p.of bongsSky using b1@” compactable ceramics
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I TISSUE ENGINEERING
Scaffolds for tissue fabrications — materials for scaffolds — materials for hydrogel scaffolds -

scaffolds fabrications technologies — nano-featured and bioactive scaffolds — nano-fiber
scaffolds — nanocomposite scaffolds — scaffolds for stem cells — micro and nanopatterned

scaffolds - scaffolds and stem cells — fibrous proteins and tissue engineering

] DRUG DELIVERY
Diagnosis of diseases, treating and preventing of diseases — targeted for drug delivery —

ligand coupled nanoparticle features — methods

ling targeting ligands tg
nanoparticles — targeting modalities — barriers to tumor t in vivo — MRI contrasl

enhancement — Gene delivery

AV NANQPHARMACY
Bio interactive hydro gels — PEG EG hyrogels

patterned on surfaces- Nanopharmacy-
interaction of organic molecules of the drug w

NOMEDICI

Formation of nucleic ore particle — protective ste i sed ligands

targeting specific es —biocompatible __core-shell

configuration of cc shell struc cores, shells and biomolecules-least

toxicity- aanocapsule

ist(Printand Onli

i \ pringer.com/content/pdf/10.10@ 1834-013-6063- 0.pdf
http://n@ @ in/bitstreanf23456789 1/1JEB2045(2)20160-165.pdf
Reco

Robert.W.Kelsall, .Ha lark Geoghegan (Ed),
‘ gScaleScience Techno ohn Wiley and son, Itd., 2005
N: : d), Micro ines As pr Nanotechnology,Springer, 2003
ick V amali angara Geo@ff Smith Michelle, SimmonsUrkhard Raguse, Nano

Tech Overses Ori td.,2005.

5 G Schmid , N , Jhon wiley and sons limited, 2004

6. KK Nano Biote Horizions Biosciences, 2006

7. Malscf “Biomedical Nanotechnology”, CRC Press. (2005).

8. Mirkin, d Niemeyer, C.M., “Nanobiotechnology Il: MoreConcepts and Applications”,
Wiley-VCH. (2007

9. Kumar, C. S. ¢ ., Hormes, J. and Leuschner C., ‘“Nanofabrication Towards Biomedical
Applications: Techniques, Tools, Applications, and Impact”, WILEY -VCH Verlag GmbH & Co|
(2005).



https://link.springer.com/content/pdf/10.10090Fs11834-013-6063-
http://nopr.niscair.res.in/bitstream/123456789/5224/1/IJEB2045(2)2

Mapping with Programme Outcomes

Strong - 3, Medium -2, Low - 1

Mapping with Programme Spec

CO/PSO

CO1

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
COo3 3 3 2 3 3 3 2
CO4 3 3 2 3 3 3
Total 12 12 8 9
Score

CO2
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SEMESTER-

v

Core Paper IX - Industrial Nanotechnology Il YEAR - FOURTH SEMESTER

> n ﬂ %)
5 13 |¢€
Subject . > | T | s
Subject Name L &L
Code J 8 O o P
c

Industrial Nanotechnolog

Course Outcome

ent and relevant nanomaterials
ed functionalities.

URES AND DEVICES

rent types of semiconductor Nanostructures- Silicon
shell Nanowires- Integrated circuits- Sensors- Electro optica
tum dots (QDs) — QD LASER- Quantum cascade LASER




NANOSCALE MAGNETIC MATERIALS

Application In Magnetic Storage Devices - Storing and Reading Device
— Current Trends of Spin Based Electronic Devices. Optical Storage Devices: Near Field

Optical Recording- Holographic Data Storage- AFM Based Recording Technology.

NANO ELECTRO MECHANICAL SYSTEMS

Overview- Nano-Electromechanical Systems - Fabricatiogg Process- Choice of Materials
Performance of Different Structures - Advantages and Di es of Different Approaches
Applications In Sensors, Micro Actuators - Extension to The Na

v

NANOSTRUCTURING BY PHYSCIAL TECHNI

Nanoparticles An
Substitutes and Den ns. Textiles, Paints, Catalysis, Drug

2. Current

mended Texts

ics, M C Petty, M R Bryce, D Bloor(Eds.), Edward Arnold (1995)
aterials Science, D.D.C. Bradley,Vol. 1, 789 (1996)
ctronics And Information Technology, Rainer Waser, Wiely(2003)
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Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
Co3 3 3 2 3 3 3 2
Co4 3 3 2 3 3 3
Total 12 12 8 15 15 9
Score

Strong - 3, Medium -2, Low - 1

CO/PSO

CO1

CO2

SO7

N N NN




SEMESTER-IV

Core Practical 1V- Nanoscience Practical 1V Il YEAR - Fourth SEMESTER

> (%] ﬂ wn
5 213 |¢
Subject . > ® | T 3
Subject Name e &L
Code J 8 O o P
c

(op]

Nanoscience Practical 1V

50
+50

Course Outcome

epared and analysis

parameters
epared electrically and optically.

Nanoscience practi

nductivity measurements of nanoparticles at various

tures
entals Of Analytical Chemistry - Skoog, West and

Holler,Saunders College, Publishing, VII Ed, (1996).
. Text Book Of Quantitative Inorganic Analysis — A.l. Vogel, Elbs,

IVEd., (1985).
Physical Chemistry, .A. Alberty And R.J. Silbey
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Recommended Texts 1.Inorganic Chemistry : Principles Of Structure And Reactivity —

J.E.Huheey, E.A. Keiter and R.L. Keiter, IVEd.
2.Physical Chemistry, Atkin
3.Text Book Of Quantitative Chemical Analysis — A.l. Vogel, VI
Ed,Pearson Education Ltd, 2001

Lab Manuals

Das, S. and Saha, R. 2020. Microbiology Practical Manual. CBS Publishers and
Distributors
(P) Ltd., New Delhi, India.

Arora, B. and Arora, D.R. 2009. Practical Microbiol
Distributors (P) Ltd., New D

"d ed. CBSPublishers and

Jha, D. K. Laboratory Manual on Plant Pathology. 2" ed.
India.

ublishers,Jaipur,

Chmielewski, J. G. and Krayesky, D. 2013. General Botanylabor

Jha, D. K. 2018. Laboratory Ma
Publis

McMahon, K., Levetin, E.

. A Text Book Of Practical
Publications, Meerut,

Bendre, A.

JP Publishers, Chennai, India.

achamy, M.,
in Fungal Biology:
Springer,

r, K.M. and O’Donovan, A.
t Methods in Fungal Biology.




Mapping with Programme Outcomes

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
COo3 3 3 2 3 3 3 2
Co4 3 3 2 3
Total 12 12 8 9
Score

Mapping with Programme Sp

Strong - 3, Medium -2, Low - 1

CO/PSO PSO1 | PSO2 SO7
CO1 2
CO2 3 2 2
CO3 3 2 2

3 3 2
12 12 12 8
3 3 3 2




RTH SEMESTER

Elective VI A : Nanotechnology for Food and Il YEAR
Agriculture
(%2}
Subject E
u . <
Code Subject Name S
Nanotechg y for Food and 75

rse, student will be able to

Course outcome

aterials for food industry.
0d and agricultural processes.

: on of the theories and protocols for soil
andfoodnutrient management.

ifferent types of nanomaterials food sensing,
ment and packaging application.
Units

SORS FOR SOIL, SEED AND FOOD MONITORING
and Importance, Various Sensing Methods, Chemical and

ensors for Monitoring Soil, Seed and Food, Nanomaterials For

Biosensors,
Intelligent Sensors.

FUNCTIONAL MATERIALS
Functional Materials for Food and Agriculture Use - Super Absorbent

Polymers, Coatings, Aerosols. Zeolites, Nano-Clays, Nano Emulsion,

NANOFERTILIZERS

Nanofertilizer, Synthesis and Characterization. Fungicides, Herbicides —
Pesticides. Types Of Nano-Formulations — Encapsulation of Pesticides. Release
Studies, Smart Delivery, Bio- Efficacy and Bio-Safety.




5
MICRO-NANO ENCAPSULATION

Encapsulation — Principles — Micro and Nano-Encapsulation — Release

Mechanism —Encapsulation Versus Traditional Delivery Method - Sorption
And Release Of Nutrients. Encapsulation Technologies — Extrusion —Spray
Chilling — Spray Coating — Spray Drying — Emulsion — Gel Particles.
\Y NANOCOMPOSITES AND FOOD PACKAGING

Introduction And Scope. Polymer Films and Nano Composites — Bio-Nano

Composites - Fabrication Process — Equipm ed - Testing Standards

- Nano Material in Food Packaging - Solid An id Food - Safety IssuesOf

Nano Food Systems

Reading List (Print For Foods, Hae-Soo Kw.
andonline)

RecommendedTexts[1. Nanotechnologies In Food a

1.Nano and Microencap y (2018)

xandru Grumezes

Mapping with Programme O

Cos PO1 PO6 PO7
3 2
3 2
3 2
3 3
15 9
ogramme Specific Outcomes
PSO1 PSO2 PSO3| PSO4 | PSO5 PSO6 PSO7
Cco1 3 2 3 3 3 3 2
CO2 3 2 3 3 3 3 2
COs3 3 2 3 3 3 3 2
CO4 3 2 3 3 3 3 2
Weightage 12 8 12 9 12 12 8
Weighted percentage (rounded of) 3 2 3 3 3 3 2
Course Contribution to Pos

Strong - 3, Medium -2, Low -1




SEMESTER-

v

Elective VI B - ny OURTH SEMESTER

Nanomedicine and Drug Delivery

o <

Subject S S |5

. 8 ]

Code Subject Name 5 LI T| P S
Nanomedicin 75

Course Outco rse, student will be able to

rgical needs and imaging tools in

al nanomaterials requiredfor drug

3i0-Pharmaceuticals-Implantable Materials-Implantable Devices-Surgical

Aids-Diaghostic Tools-Genetic Testing-Imaging
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Types of Sensors:
Chemical and Molecular Sensors- Displacement and Motion sensors-Force Nanosensors-

Pressure sensing-Thermal nanosensors- Electric and Magnetic Sensing.

Nanocarriers:
Needs and Requirements-Nanoparticle Flow: Implications for Drug Delivery-Genetic

vaccines: A Role for Liposomes-Polymer Micelles as Carriers-Recent advances in

Microemulsions as Drug Delivery Vehicles.

Preparation, Characterization and Therapeutic Applications- as Drug

Carriers — Nanome eye

v Nanocapsules:
Carriers-Magnetic Nanoparticles as
(Ophthalmology).

\% Applications Drug Delivery:

Delivery of Nanoparticle vasculat

Delivery of Drugs to the Brain-



http://nopr.niscair.res.in/bitstream/123456789/5224/1/IJEB2045(2)2

Mapping with Programme Outcomes

65

Strong - 3, Medium -2, Low - 1

Mapping with Programme Spec

CO/PSO

CO1

Cos PO1 PO2 PO3 PO4 PO5 PO6 PO7
co1 3 3 2 3 3 3 2
COo2 3 3 2 3 3 3 2
Co3 3 3 2 3 3 3 2
Co4 3 3 2 3 3 3
Total 12 12 8 9
Score

CO2
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Semester 1V

SKILL ENHANCEMENT COURSE I11

SEC IlI:

Basics of Pharmaceutical Sciences and Quality Audit

Il YEAR - FOURTH SEMESTER

Subject .
Subject Name
Code J
Basics of Pharmaceutic
Quality Audit
Course ourse the stud
Outcomes

ill be able to:

e the quality of the finished product an
facilitate its market launc

ly its validation to
n that sets andgoverns the
the quality of the formulation and assuring the

nce of standards

us process and factors influencing the stability
of products

Units

-solid, liquid, semi-solids, aerosols. Routes of drug administration

Basics of pharmacology
Overview, sources of drugs, routes of drug administration, Pharmacokinetics-
absorption, distribution, metabolism and excretion, Pharmacodynamics, Adverse

drugreactions, Drug interactions.
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Pharmaceutical product development:
Fundamental aspects, pharmaceutical excipients, biopharmaceutical
considerations, Principles of solubilization, dissolution, partition coefficient,
ionization and bioavailability.

v Kinetics and Drug stability:
General concept of physical and chemical stability o aceutical product,
factorsaffecting drug stability, Degradation rate co alf-life
determination and expiration dating, Introduction to IC
Accelerated stability studies
V

Quality audit, Standard Operating Proc OP), International Confe

Harmonization (ICH), I1SO- specifications, USF
Recommended | 1.
Texts Ultimate G
2. lIraR. Berr ation, 3rd

Rev Editio

. Standards Part A | Fifth
ociety and the NHS

inth edition James

r quality and performance excell
i i age learning 2014.

iam M.Lindsay South-west

PO6 PO7
2 3 2
2 3 2
2 3 2
2 3 3
Total 12 12 8 15 15 15 9
Score

Strong - 3, Medium -2, Low - 1



Mapping with Programme Specific Outcomes

CO/PSO PSO1 | PSO2 PSO3| PSO4 |PSO5 |PSO6 |PSO7
Co1 3 2 3 3 3 3 2
CO2 3 2 3 3 3 3 2
CO3 3 2 3 3 3 2
CO4 3 2 3 3 3 2
Weightage 12 8
Weighted percentage (rounded of) 3 2

Course Contribution to Pos

Strong -3,
Medium -
2, low-1



PROJECT (3credit/6 hours)

The purpose of final year projects is to provide students an o ity to apply the
knowledge they have learnt, their intellectual abilities and practic
to synthesize new nanomaterials.

Throughout the project, students are expect h guidance from their sup

to do things and obtain information for themselv

i) Student should carry out INDIVID
ii) Project shall be allotted a
iii) Students may be allowed
iv) Faculty members of t
V) Project report evaluatio
external examiner
vi) Project re
vii) Evaluation o
University for 50

Ml be conducted by both the
URTH SEMESTER:itself.

the time of the exam.
) appointed by the

ort has to be done by the exa




EXTENSION ACTIVITY (Credit :

Choose any one activity from the list given below and submit the report.

Indiviual report must be submitted

1, Entrepreneurship and Innovation
Empowering students to develo
Nanoscience -related technol

2,Science Education Outreach
Involving students in educa
workshops for schools or me

outreach igning and delivering

ects.

vironmental related activities/ap
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