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List of New Course(s) Introduced

Department : Forensic Science

Programme Name : M.Sc.
Academic Year:2021-22

List of New Course(s) Introduced

Name of the Course

Sr. No.] Course Code

(I FSPBTD1 Forensic Psychiatry

)V FSPBTD2 Wildlife Forensic and Forensic Entomology

(IR FSPBLD1 Practical’s based on Forensic Psychiatry

(I FSPBLD1 Practical’s based on Wildlife Forensic and Forensic Entomology

05. FSPCTD1 Forensic Genomics, Proteomics and Bioinformatics

FSPCTD2
A FSPCLD1
FSPCLD2
FSPCTO1

Forensic Microbiology and Immunology
Practical’s based on Forensic Genomics, Proteomics and Bioinformatics
Practical’s based on Forensic Microbiology and Immunology

Modern Advances in Drug Of Abuse

S{OM FSPDTT3 Nano Forensic
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Minutes of Meetings (MoM) of Board of Studies (BoS)
Academic Year: 2021-22

School : School of Studies of Interdisciplinary Education and Research

Department : Forensic Science

Date and Time : March 23, 2022 - 07:00 PM

Venue : On Google Meet Platform

The scheduled meeting of member of Board of Studies (BoS) of Department of Forensic
Science, School of Studies of Interdisciplinary Education & Research, Guru Ghasidas
Vishwavidyalaya, Bilaspur was held to design and discuss the syllabus of 3-year UG Program
as per CBCS scheme and syllabi.

The following members were present in the meeting:
1. Prof. Mitashree Mitra (External Expert Member BoS, Dept. of. Forensic SciencePt. Ravi
Shankar Shula University Raipur)
Dr. Sudhir Yadav (HOD, Dept. of Forensic Science-cum Chairman, BOS)
Dr. Ajay Amit (Invited Member BoS, Dept. of Forensic Science)
Dr. Chanchal Kumar (Invited Member BoS, Dept. of Forensic Science)

Miss. Blessi N. Uikey (Invited Member BoS, Dept. of Forensic Science)
Following points were discussed during the meeting

AR

R/
0.0

It was unanimously resolved that for the skill development of the students, a paper on
internship/Apprentice/Training/Industrial training and/or Visit program (2 credits) for 3-4
weeks be included in B.Sc. IVth and M.Sc. lInd semester. Students will do this after the end
of respective examination i.e., during summer vacation of the university from the academic
session 2021-22

% To approve minor change in the syllabus of Undergraduate course of Forensic Science, Paper
SEC of semester 3rd (LS/FSC/SEC/301-L & LS/FSC/SEC/301-P) and IVth (LS/FSC/SEC/402-L
LS/FSC/SEC/402-P) of B.Sc. Homs. N Forensic Science.

+» To discuss and approve the draft of the syllabus and Examination scheme of M.Sc.
Forensic Science in accordance to CBXS from the academic session 2021-22.

To approve Pre-Ph.D. course work syllabus and scheme of examination ofdepartment of Forensic Science for
the implementation from the academic session 2021-22.
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¢ Todiscuss learning outcome-based curriculum frame work
The committee discussed and approved the scheme and syllabi. The following courses were
newly introduced in the of M.Sc. Course in first year (15t and 2nd year):

« FSPBTD1 Forensic Psychiatry

« FSPBTD2 Wildlife Forensic and Forensic Entomology

« FSPBLD1 Practical’s based on Forensic Psychiatry

« FSPBLD1 Practical’s based on Wildlife Forensic and Forensic Entomology

< FSPCTD1 Forensic Genomics, Proteomics and Bioinformatics

«» FSPCTD2 Forensic Microbiology and Immunology

«» FSPCLD1 Practical’s based on Forensic Genomics, Proteomics and Bioinformatics
«» FSPCLD2 Practical’s based on Forensic Microbiology and Immunology

«» FSPCTO1 Modern Advances in Drug of Abuse
«»» FSPDTT3 Nano Forensic .

HEAD
g
Department of Forensic Science
T T RAener,
Guru Ghasidas Vishwavidyalava

©.1.)
BILASPUR (C.G.)

Signature & Seal of HoD
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Scheme and Syllabus

PG COURSE IN FORENSIC SCHENCH
(TWO YFEARS /FOUR SEMESTERS)

M.Sc.IMsemester Hours/ Credit
) week
Core -1 FSPATTI Forensic Science & Criminology . | 3 3
Core -2 FSPATT2 Crime Scenc management 3 3
Core -3 FSPAT13 Instrumental analysis in Forensic
sciences . 3
= Core -4 FSPATT4 Forensic Biology and Serology (3 3
E l.ab -1 FSPALTI Practical s Based on Crime Scene 6 3
E management
ol Lab -2 FSPALT2 Practical’s Based on Forensic 6 3
B Biology and Scrology
z FSPAST! . Seminar . 2 2
= Total credits B | 20
Core -5 FSPBTTI Questioned Documents and 3 3
{ Fingerprints
Core -6 FSPBT12 Forensic Genetics and DNA 3 3
Profiling
Core -7 ESPBTTS | Forensic Chemistry and 3 3
" | Toxicology )
| Core -8 FSPBTT4 Research Methodology 3 3
and Ethics
Elective- 1* FSPBTDI Forensic Psychiatry 3 3
Elective- 2* CFSPBTD2 Wildlife Forensics AND Forensic
Entomology R
lab -3 FSPBLTI1 Practicai’s Based on Forensic 6
Genetics and DNA Profiling
Lab -4 FSPBLT2 Practical’s Based on Forensic 6
Chemistry and Toxicology
< Lab -5 FSPBLDI Practical’s Based on Forensic 6 3
z . Psychiatry ;
E [ab - 6 FSPBLD?2 Practical’s Based on Wildlife
i Forensics and Forensic
o3 Entomology
2 CFSPBST Seminar ) Z 2
= Summer / Field industrial lr.:\m]:.g - 2
i . ) Total Credits 26+2
Core -9 FSPCTTI Computer Forensics and Digital 3
o investigations
= Core -1 o }".\P(WI’ T2 ! Forens 2
4 Core-11 FSPCTT3 Ferensi
; ( . i ‘,\' 74 ren:
E Elect FSt )1 oren
] i wmai
< et SPCID -
= i i
e G
|
A
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\

o
L J
' [ab FSPCLTI Practical s Bascd on Comy uter
Forensics and Dhgital
; | | ln\v.hL hion
Lab- 8 FSPCLT2 Practical's Based on Forensic
; | Ballistics and Phys
) Lab-9 FSPCLDI Practical’s Based on Forensic
Genomics. Proteomics and
' ”
| Bioinformatics

Practical’s Based on Forensic

Lab- 10
FSPCLD2 Microbiology and Immunology
Open Elective "FSPCTOI  Modern advances in Drugs of
| . abusc
| FSPCST1 | Seminar

Total (frcdfls )

Recent Advancement in Forensic
Chemustry
Recent Advancem
Toxicology and

s+++ | FSPDTTI

Elective- -
ent 1n Forensic

Elective- 6*** | FSPDTT2

b Pharmacology —
5 [Flectwe7#** | FSPDTT3 | NanoForemsics ____
g Elective- 8*** FSPDTT4 Recent Advancement in Forensic
E | — T | Physics =
= Elective- 9*** FSPDTTS5 Recent Advancement 1n Forensic
¥ L | | Ballisics .
_’_ [ Elective- 10*** | FSPDTT6 Recent Advancement in
= [ ; Questioned Documents and
B | | Fingerprints
Elective- 11*** FSPDTT7 Recent Advancement in Forensic
| Photography
[Elective- 12 *** | FSPDTT8 Recent Advancement in Forensic
| ) Biology
l:ic&n'c— J3 e FSPDTT9 Recent Advancement in Forensic
Serology &
 — | - Immunology
[ | FSPDDTI Dissertation _
‘ Total Credits

Overall Credits

*Students can opt any one Elective paper.
= st
*Students can opt any one Elective paper.
i Sianit
*Students can opt any one Elective paper.

2

(%]

e 2

s

ol |l

»
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90
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M.Se. Forensie Sclence
Semester 1 ESPRIEDI
Forensic Psychintry
(Flective 1)

Maximum Marks: 100 Allotted credits: 03

Introduction to forensic Psychology . Fhstoreal Perspective T nnd Clabnl coneern Pales ol borens

|
psychology and forensic Paychologist, Introduction tocrme clements ol copne, Modus Orperaneh

Classtheation of Cnime, Types of Coimes Feonomie crome, organized comie s wiite collor covme Crime

against women, Juventle delingquency et

UNIT 11-
I'heories of criminal offences “Theones of Comnmal behavior Hhological Physiolagcal Boononmeal

Sociological, etc. Theonies of pumshment (Deterrent, Retnbutive and Retormative) Cominal profiling

Deductive and Inductive Profiling,

UNIT HI -
Legal Aspect in Forensic Psychology, Mental Health Act 1987, Human Raghts of mentally 1l person,
Competency to stand tnal, msanity defence, relevant sections of 1PC, Correctional measures rehabilhitation

of mentally 1ll, correctional home

UNIT IV-

Assessment and  Evaluation- Climcal Interviews, Mental status Fxamination, Paychologreal  test
personality test, Intelhgence test, Aptitude test ete. Therapentic approaches — type of therapies ( cogmtive
behavioural therapy Psychodynamic, Humamstic ete)Tools used i Forensic Psychology- Polygraph

Narco-analysis, Brain mappimg, Hypnosis, Psychological autopsy

New Course Introduced Criteria-1(1.2.1)
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M.Sc. Forensic Science
Semester =11 FSPBLDI1

Practicals based on Forensic Psychiatry
(Lab-5)

Maximum Marks: 100 Allotted credits: 03

1. To cite a cnimunal case in which narco analysis was used as a means to detect deception

2. To review a cnme case nvolving serial murders. Comment on the psychological traits of the
accused

To study a cniminal case in which hypnosis was used as a means to detect deception.

4 Assessment of intelligence through inventories

n

Assessment of mental status through interviews

6. Assessment of personality using EPI.

-1

Assessment of personality using MMPI.

8. To prepare a report on relationship between mental disorders and forensic psychology.

Course Outcome: By the end of this course student will know about basics of forensic psychology and its
application the court of law. They will also know about various tests performed for assessment and

evaluation of mental status.

Learning OQutcomes:

1. The students will able to learn about basics of crime. their element and classification.

8]

They will know about various theories of criminal offences.

They will also know about legal aspects of forensic psychology.

s W

They will learn about various tests performed for the evaluation and assessment of mental status of

a cnnminal

Suggested Readings

Moenssens, J. Starrs, C E. Henderson and F.E. Inbau, Scientific Evidence in Civil and Cruminal
Cases, 4th Editon. The Foundation Press. Inc - New Yaork (1995)

2 R Saferstein, Criminalistics. 8th Editon, Prentice Hall, New Jersey (2004)
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3 J.C. Deladurantey and D.R. Sullivan, Criminal Investigation Standards, Harper & Row, New York
(1980)

4 J Niehaus, Investigative Forensic Hypnosis, CRC Press, Boca Raton (1999).

S E. Elaad in Encyclopedia of Forensic Science, Volume 2, J.A. Siegel, P.J. Saukko and G.C. Knupfer
(Eds.), Academic Press, London (2000).

6 Psychology-An Introduction, Thakkar P., Dr. Ambekar A,

7 Introduction to Psychology, (1986) Morgan C.T., King R.A . Weisz J.R., Schopler J., McGraw-Hill Book
(

8. Psychological Interventions of Mental Disorders’, S. K. Shrivastava, Nayanika Singh, Shivani Kant,
Edition 1st, 2013, Sarup Book Publishers, PVT. LTD.

9. *Forensic Criminology’, Petherick W. A., Turvey B. E., Ferguson C. E., [2010], Elsevier Inc.
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]
M.Sc Forensie Solened
Gemester 11 PSPITD2
Wildlife Forensics and Forensi F.ntomology
(Flective-2)
Maximum Marks: 100 Allotted credits: 03
Uinit !
Wildlile ecolagy, Defimtion of wildhfe free livang, domestic captive and feral animals, wildhfe
conservation snd i importance Zomgraphic regaons and biome of Indhia, Vnigqueness of Indian
brodiversity reason i causes of wildhil r1--|,Jr'lp.|; rare threatened and endanpered species of India
Unit 11
Introduction 1o Wildhife Crimes and 1ts types, Investigation of a wildhife crime scene, Infferent methods
of killing and poasching of wildhife anmmals, Techmgues of Speaies dentification, types of wildlife
evidencr ddlife artefacts, tools and techmgue s of wildhile crime investigahion
Unit 111
IHegal wildhif rade, Idenufication of pug marks of different ammals, wWildhife Protection Act, 1972
Introduction 1o Wildhife conservation agent en-WWIE L TUCN, CITES, WO B Wildhife conservation
ociety. Detenders al Wildhfe Taglne Foundation International fund for Animal welfare, Natonal
wildhile federation Fed Data ook TIRAFL I
Unit 1V
Defimtion, nature and scope of Forensic entomology Types of forensic imnsects, « ollection of
entomalogical evidence [psect succession, moleculin methods for forensic entomology Life cycle of
[nsect
) '
U WAL ')1 0
/}r ? \| 2 ‘|'
New Course Introduced
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M.Sc. Forensic Science

Semester 11

FSPBLD2

Practicals based on Wildlife Forensics and Entomology

(1.ab-6)

Maximum Marks: 100

I To perform collection and preservation of entomological evidence
2 To study the hfecycle of different insect families

3 To perform microscopic examination of hair of W ildlife species

4 To prepare the report of wildlife cnme investigation
! g
S To study the cases related to wildhfe cnmes in Indian scenano
Course Outcome. By the end of this course
1dlife and their apphcatonan the field of Forensic
[ carming Outcomes
| The students will learn about wildhife eccology.
importance
2 They will know about wildhife crimes and
¢crime scence
[hey will learn about illegal trading and poaching
4 They will also have knowledge of various

.,H)ll;.lllwn

\| .-,,«TIA\
LIV (&, ’ ‘

students will have basi

the

Allotted credits: 03

wledge

kno

Science

their conservation and thear

investigation ol wildlite

of wild flora and fauna

forens

insects and thern

New Course Introduced

Criteria-1(1.2.1)




T ST Rreaferer
(B eer ot 2000 7. 258 s v 9 o)

B, Ry - 495009 (B71.)

GurulGhasidas Vishwavidyalaya
[ACentral l-Imversit.yFstahlished by the Central Universities Act 2009 No. 25 o 2009)
Koni, Bilaspur - 495009 (C.G.)

M.Sc. Forensic Science

] FSpPCiInl

and Ilioinlnrmnﬁn

Semester

Foarensic (,enomics, Proteomics

(Flective-3)

Allotted ( redits: 02

NMacimum Marks: 100

{ %11 1 Maman (Genome organization

nome project history organization and goals of human genome project
Mapping SITAtEgICs DNA segment nomenclature Human genome diversity, organizatiorn
me ( omparative genomics Overview uf;vrnb.ar)'ulnc and eukaryot! genome

gen }
~amber of genes and omplexity of g¢ nomes, Conservation and diversity of genome
3 noOmMICS as an aid 1o gene mapping and study of human discase genes

{NIT-11 Genome analysis

mputati

and mitochondrial; €«

enomes- nuclear
nalysis— P( R. RFLP, DNA

,anization of cukaryotic g
yers: Tools for genome 4

Gt ture and org

Finding STR mar

ana [atabase

fingerprinting. RAPD NP detection, SSCP. FISH to identfy chromosome landmarks, Humar
Grer mapping methods, BAC hbranes and shotgun libraries preparation Physical maj
¢ yiogenetic map, Contig map, Restnction map, 1/CSC browser

NI Recent advances in genome sequencing

[-xperimental protocol (Isolation of DNA/RNA) Introduction to sequencing, Maxam and
¢ ibert method, Sanger Sequencing techmques and apphcations, Next Generation sequencing
(S, , quahty check, Library Preparations, sequencing reaction)
SOLID (Life technology), lon

(40,5 Introduction to N

rview ([Hlumina, 454 (Roche),

Torrent, Nanopore

Platform ove
pac Bio, Types of NGS. DNA-sequencing - Whole genome sequencing, exome sequencing
[eep sequencing Data Processing and Analysis Data Quahty Check, filtenng and Genom
pping. 1o jeference genomes, mapping ols (bowtie, magete,), Sequent ¢

cbly and ma
gnment/Map (SAM) format, Binar

Alygment formats Sequence Ah y Alignment Map (BAM
formant Appheation of different sequencing tec hnique, DNA sequence analyser

UNETIN Proteomics

Guru Ghasidas Vs

New Course Introduced
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secondary, tertiary and quaternary structure,

of protein structure-primary,
Outline of a typical proteomics

Overview
Relationship between protein structure
is of proteins by

gerprinting, Mass spectrometry . 10

and function:

experiment, ldentification and analys 2D analysis, Spot visualization and
n source

ptic digestion of protemn and peptide fin

preking; Try
adrupole, quadrupl

(MALDI, spray sources), analyzer (ToF, qu ¢ ion trap) and detector; Post
Modifications: Quantitative proteomics, clinical proteomics and disease

translational
1 resonance technique; P

biomarkers, far western analysis, surface plasmo rotein interaction

maps, Protein arrays-definition; applications- diagnostics, expression profiling. Human
forensic proteome, Non-traditional Forensics, Proteomics for microbial forensic.

Learning outcome:

|. Students will learn about genome content, complexity and its organization.

apping, analysis and modern genome

2. They will learn about tools used in genome m

sequencing techniques and its applications.

composition and instrumental analysis

3. They will learn about protein structure,
methods in forensic science.

ill able to | ques used

4. In practical aspects they w earn about molecular biology techni

for analysis of forensic DNA and proteins.

Recommended text book and Reference books reading

¢s, 3rd Edition, Garland Science.

1. BrownTA (2006) Genom
Genomics, Proteomics and

5> Campbell AM and Heyer LJ (2007) Discovering
njamin Cummings.

Bioinformatics. Be
(2006) Principles of Gene Manip

3. Primrose S and Twyman R
7th Edition, Blackwell.
Rehm H (2006) Protein Bioche

Twyman RM. (2013) Principles of Proteomics, Secon

Taylor & Francis Group

ulation and Genomics,

mistry and Proteomics, 4th Edition, Academic Press.

d Edition by Garland Science

)

New York and London.

6. Liebler DC (2002) Introduction 10 Proteomics: Tools Jor the New Biology, Humana

Press, Totowd NJ. USA.

New Course Introduced
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M.Sc. Forensic Science
Semester — 111 FSPCTD2
Forensic Microbiology and Immunology
(Elective-4)

Maximum Marks: 100 Allotted Credits: 02

Unit 1: Introduction to Forensic Microbiology: Microbes and Forensic Science: General
characteristic of Virus, Bacteria and fungus (Morphology, Nutrition, reproduction& economic
importance). Bactena of Forensic importance. Fungi of forensic importance, Anti-bactenal &
Antifungal agents. Forensic Aspects of Biological Toxins. Forensic Analysis of Trace and

Unculrable Specimens etc

Unit 1I: Applied Forensic Microbiology: Biological agents in warfare: Collection, t(
transportation and preservation of microbial forensic samples, Sterilization (Physical &
Chemical) Categories of biological weapons; Toxins and their mode of action & identification,
laboratory setup, epidemiologic investigation for public health, investigation of suspicious

disease outbreak; Biosafety and biosecurity, Bio-surveillance documentation and case studies.

5 Y = =
Unit I11; Introductory Immunology: lnlroduclmn‘ro Immune system: Ccllq and organs of
Immune system Ynndln immunity: (omplcnn.nl system, phahocylcms extravasation, Toll like
fudieedietlontin
uupluh \Hmt microbe mluaumni Acqum,d Immunity: B c,cll and T cell prollferauun and
"maturation) Milj()l' Histo- u)mpdublhly complcx (MHC-1 & MHC-II),. Antigen presentation,
Hypersensttivity, Immunization. L@

Unit 1V: Applied Immunology: Immunological communication and immunological
receplors, Immunological mediators, Humoral & Cell mediated Immunity, Hybridoma
rechnology and monoclonal anlihndngs. Animal cell culture for immunological research (Cell
Jine, Culture media, Culturing technique & aseptic condition). Scope in forensic immunology,
Toxin & drug mediated immune-modulation, Animal model for forensic immlulologw’nl

research. ELISA, Western Blotting, Flow ('_vlnmclry,j 10

\ \ . 34
N ",‘ f | k1
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M.Sc. Forensic Science
Scemester 11 SPCLn?

Practicals based on Forensic Microbiology and Immunology.
(Lab-10)

Maximum Marks: 100 Allotted credits: 03
I Hand on practices of stenlization techmques

2 Culture Media preparation and sternthzation

3.Four Flame streaking techniques

4.Bactenal Culture.

5. MTT based toxicity assay.

6. Single and double immunodiffusion.

7. ELISA.

8. Animal Cell Culture.

Course Outcome:

This course will provide students with an overview ol basic of Microbiology and
Immunology in respect to forensic science.

Student Learning Outcomes:

By the end of this course, students should be able to:

1. Understand the types, nature and importance of microbes.

2. Understand application of microbes in forensic investigation.

3. Understand basics of various aspects of human immunology.

4. Understands the practical application of immunology in development of forensic

investigation.

M Depart 1’::‘0
- " et of Fo
t )Y ) e Gu GhasV
JY ) o
WL
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™
Recommended text book and Reference hooks reading
Kindt, T ). Goldshy, R A . Osbormne, B A & Kuby | (2006) Kuby [mmu
New York W H Freeman
Paul. W F (199Y) Fundamental Immunology New York Raver Pr
AK Abbas. (201 Cellilar and Mol ur
Ananthanaravan and Pamker Texvihood \f
Baveja CP, (2001) Texthook of Microbie Sth Ed . Mcgraw Hill Education
\
\\
\ ) "
.\ ,-‘o )\'
|
\
W0
]
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M. Sc.in Forensic Science

Semester-111 FSPC10())

Modern advances in Drugs of abuse

(Open elective paper)

Maximum Marks: 100 credits:0)2

UNIT-I: Introduction to Drugs and its abuse

Detimtion and Cop eptof drug abuse, what constitute drug abuse? Prevalence of dr iy abuwe

Difference between drug abuse

Ar

drug dependence and drug addictinn, Concept of

aruy
tolerance, Physical and psychological dependency
UNIT-11: Classification of abused drugs
Classification of abused drugs, Sumulant Amphetamines, Cocaine, Nicotine Depressants
Alcohol, Barbiturates- Nembutal, Seconal, Phenobarbital Benzodiazepines Dhazepam

Alprazolam, Flunitrazepam, Narcotics Opium, morphine, heroin, Hallucing

gens: Cannabis &
derivatives (marijuana, hashish, hash oil), Steroids, Inh

alants
UNIT-III: Scope of drug testing and relevant acts

Drug and cosmetics act 1940, NDPS act. other relevant sections

InIPC, prevention of substance

abuse, substance use disorder and its treatment, Spons doping, Workplace testing

UNIT-1V: Identification methods of abused drugs

Methods of sample collection, Type of sample: blood, urine, saliva, hair. sweat, breast milk.

semen and nails; Abused drugs detection methods l’rcsumpuvc tests, color t

(EMIT), Fluorescence
). Cloned Enzyme donor assay (CEDA), Radioimmuno
(RIA), Enzyme-linked immune as:

TLC, HPLC,

est,

immunoassays:  Enzyme  muluplied Immunoassay

technique
polanzation immunoassay (FPIA s
say (ELISA), Lateral Flow Assay (LFA): ('h"'malograph.c

Mass spectrometry LC-MS, Ge-Ms: Electrophoretic

GC-
techniques ic;

technique

Course Outcomes: By the end ol this course students wil) kpow about various drugs and
| abuse. They will also know about vanous iden fi. ation methods of abused drugs
thenr @ 2
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Learning Outcomes

1

1o

Students will leam about the concept of drug abuse and its physical and psychological
dependency.

They will know about various classified drugs in detail

They will lcarn about scope of drug testing and relevant acts of IPC, NDPS, drugs and
cosmetics acts ete.

They will also learn about various analytical methods used for the identification of
abused drugs

Recommended text book and Reference books reading

1,

!J

A. Musah (2018) Analysis of Drugs of Abuse, Humana Press, New York, NY.
Steven B. Karch (2006) Drug abuse Handbook 2™ edi., CRC Press Taylor & Francis
Carl Hart and Charles Ksir (2014) Drugs, Society, and Human Behavior, 17" Edition,
McGraw-Hill Education, 2 Penn Plaza, New York, NY

Raphael C. Wong, Harley Y. Tse (2006) Drugs of Abuse: Body Fluid Testing,
Humana Press Inc., Totowa, New Jersey

Frederick P. Smith, Jay A. Siegel Handbook of Forensic Drug Analysis (2005) |

Elsevier Academic Press, London, UK
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M. Sc. in Forensic Science
Semester — IV FSPDTT3
Nano Forensics
(Elective-7)
Maximum Marks: 100 Allotted credits: 03

UNIT-1: Basics of nanotechnology

I'he role of protens- amino acids- nucleic acids- lipids and polysaccharides in modern
homatenals. Overview of natural Bio nanomachines: Thymidylate Synthetase, ATP
synthetase, Acun and myosin, Opsin, Antibodies and Collagen, basics of nonmarital
synthesis, principal of microfluidics, quantum dots, Electrochemical sensors, development of

DNA aptamer sensors, optical sensors, colorimetric sensors
UNIT-2: Methods for nanomaterials characterization

Introduction, Structural Charactenzation, X-ray diffraction (XRD), Scanning electron,
mucroscopy (SEM), Transmission electron microscopy (TEM), Scanning probe microscopy
(SPM). Chemical Characterization, Isothermal chemistry titration (ICT), Surface Plasma
Resonance, Circular dichroism, Physical Properties: Thermal stability and lattice constant,
Mechanical properties. Optical properties, Electrical conductivity, Ferroelectrics and
diclectnes, Superparamagnetic, Emission spectroscopy, luminescence spectroscopy, Raman
Spectroscopy

UNIT-3: Biosensors in Forensic Science

Device for testing in Forensic Science laboratory, Device for drug of abused testing, Device
tortesting ot explosive content, development of sensors based of Lateral Flow,

immunoassays based on nanomaterials, biosensors-based methods used for detection of latent

fingerpnnts, pesticides, toxins, venom elc.
UNIT-4: Application of protein and DNA based nanostructures in Forensics

a) Y sr 10} ) N
DNA Aptamer technology and its apphication in forensics. Protein based nanostructures

wilding bl

'g blocks and templates - Proteins as transducers and amplifiers of biomolecular
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recognition events. DNA based nanostructures— Topographic and Electrostatic properties of

DNA and protemns ~ Hybnd conjugates of gold nanoparticles - DNA oligomers

Learning Outcomes:

1. Students will able to understand the basic knowledge of nanomaterial and

nanotechnology.

2. They will able to understand the methods used for nanomaterial characterization.

3. They will also learn basic concepts of sensors-based devices.

4. They will also learn the application of protein and DNA based sensors in forensic

sciences.
Recommended Reading:

1. Niemeyer.C.M. Mirkin C. A “Nanobiotechnology: Concepts, Applications and Perspectives™, Wiley —
VCH, 2004

2. Challa. S.S.R. Kumar. Josef Hormes, Carola Leuschaer.” Nanofabrication Towards Biomedical
Applications, Techniques, Tools, Applications and Impact”, Wiley — VCH, 2005.

3. Nicholas. A, Kotov, “Nanoparticle Assemblies and Superstructures™, CRC, 2006.

4. David. S, Goodsell, “Bionanotechnology™, John Wiley & Sons, 2004

5.

Surface Plasmon Resonance Based Sensors in Springer Series on Chemical Sensors and Biosensors;
Volume Four: Ed Jiri Homola; Springer, Berlin; 2006

0. Biosensors and modem biospecific analytical techniques, Volume 44 of Wilson & Wilson's
Comprehensive Analytical Chemistry; Ed. L Gorton: Elsevier, Amsterdam, London; 2005

The Immunoassay Handbook; Ed. David Wild; 3rd ed.; Amsterdam: Elsevier; 2005 11.

8. Alteative Immunoassays; Ed. W P Collins; Chichester: Wiley; 1985

Electrochemical Methods: Fundamentals and Applications; Allen J Bard and Larry R Faulkner; W

iley,
New York, Chichester: 2nd ed ; 2001
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