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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

Sr. No. Name of the Course

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

m FSPCTD2 Forensic Microbiology and Immunology

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

m FSPCTO1 Modern Advances in Drug Of Abuse

FSPDTT3 Nano Forensic
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School

Minutes of Meetings (MoM) of Board of Studies (BoS)
Academic Year:2021-22

: School of Studies of Interdisciplinary Education and Research

Department : Forensic Science

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

Venue

: On Google Meet Plateform

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.

v W

Prof. Mitashree Mitra (External Expert Member BoS, Dept. of. Forensic Science
Pt. RaviShankar 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

7
0.0

X3

%

7
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 ofrespective 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. ForensicScience in accordance to CBXS from the academic session 2021-
22.

To approve Pre-Ph.D. course work syllabus and scheme of examination of
department ofForensic Science for the implementation from the academic
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+» To discuss learning outcome-based curriculum frame work

The committee discussed and approved the scheme and syllabi. The following
courses were revised in the of M.Sc. Course in first year (1st and 2nd year):

« FSPBTD1 Forensic Psychiatry

R/
0.0

FSPBTD2  Wildlife Forensic and Forensic Entomology

s 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 %ﬁ

«» FSPDTT3 Nano Forensic

HEAD

Department of Forensic Science
T T FEner,
Guru Ghasidas Vishwavidyalava

©.1.)
BILASPUR (C.G.)

Signature & Seal of HoD
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Scheme and Syllabus

PG COURSE IN FORENSIC SCIENCI ‘
(TWO YEARS / FOUR SEMESTERS)

M.Sc.IMsemester Hours/ Credit
) week
Core -1 FSPATTI Forensic Science & Criminology . | 3 3
Core -2 FSPATT2 Crime Scene management 3 3
Core -3 FSPATT3 Instrumental analysis in Forensic 3
sciences 3
= Core -4 FSPATT4 Forensic Biology and Serology (3 3
z Lab -1 FSPALTI Practical s Based on Crime Scene | 0 3
E management
= Lab -2 FSPALT2 Practical’s Based on Forensic 6 3
S Biology and Scrology
z FSPAST! _ Seminar i 2 2
= Total credits ) | 20
Core -5 FSPBTTI Questioned Documents and < 3
| Fingerprints
Core -6 FSPBT12 Forensic Genetics and DNA 3 3
Profiling
Core -7 ESPBTTS | Forensic Chemistry and 3 3
L | 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 -
lLab -3 FSPBLTI 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 5
z . Psychiatry ;
g Lab - 6 FSPBLD?2 Practical’s Based on Wildlife
i Forensics and Forensic
o3 Entomology
! __FSPBSTU Seminar - Z
= i Summer / Field/industrial Training - 2
) I Total Credits 26+2
Core - FSPCTTI Computer Forensics and Digital 3 3
- investigations
-+ Core -1 FSPCTT2 _ Forensic Balli nd Phesics 2
£ Core-11 FSPCTTS Ferensic Niedicin
T Electi FSPCT1 DI torensic
Lag} . TS
o } ocmail
e octi SPCiD 13
! - T seGloe
r
|
A
|
i
HEAD
O e o

)
BILASPUR (C.G.)
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*Students can opt any one Elective paper.
**Students can opt any onc Elective paper.
***Students can opt any one Elective paper.

Overall Credits

[~
| J
‘ [ab FSPCLTI Practical s Bascd on Comy uter (
‘ Forensics and Digita
‘ | | nvestigation
[Lab- 8 FSPCLT2 Practical’s Based on Forensi €
) Ballistics and Phy s X
D' Lab- 9 " FSPCLDI | Practical’s Based on Forensic f 3
Genomics, Proteomic and
’ Biomnformatics
Lab- 10 | Practical’s Based on Forensic
FSPCLD2 Microbiology and Immunology
Open Elective "FSPCTO!  Modem advances in Drugs of 2
| ) jabuse
| FSPCST1 _ | Semunar 2
Total Credits 27
" Elective- 5*** FSPDTTI Recent Advancement in Forensic 3
Chemistr; |
I;‘lcct'i'\i'c- 6*** | FSfr’ADT'TZV Recent Ad\ ancement 11  Forensic 3 3
| Toxicology and
o - Pharmacology ) -
k7 ' Elective- iad l SPDTT} . ‘\ana Forensics 3 3
< "Elective- 8*** "FSPDTT4 Recent Advancement 1n Fnrcnsu 3 3
;0: o I I ~ Physics g
= Lh.clnc grax FSPDTT5 Recent Adv anumgnl in Forensic | 3 3
: | _ Ballistics o )
4 [Elective- 10*** | FSPDTT6 Recent Ad\ancumm in 3 3
= \ ‘ Questioned Documents and
.J Fingerprints
Elective- 11%** FSPDTT7 Recent Advancement in Forensic 3
| Photography
"Elective- 12 *** | FSPDTT8 Recent Advancement in Forensic 3 3
Biology
I;lczln'c: ] 3% . FSPDTTY Rec gnl Advancement in Forensic | 3 3
Serology &
) i Immunology A
[ | FSPDDTI Dissertation 12
‘ Total C rcdm 15
90

HEAD

Department of Forensic Science
ariter Ry Fa,

Guru Ghasidas Vi
(o.1.)
BILASPUR (C.G.)
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M.Sc Forensie Selence
Semester 1 ESPRIDI
Forensic Psychintry
(Flective 1)

Maximum Marks: 100 Allotted credits: 03

Introduction to forensic Psychology Histoneal Perspective Tndinn nnd Clabnk coneern Brales ol borens

|
psychology and forensic Paychologit, Introduction 1o come, elements ol e Madus Operand

Classihication of Crime, Types of Crimes Feonomic crmme anpanized come s whate collor comne  Cnime

agamst women, Juvemle delmqguency et

UNIT 11-

I'heories of criminal offences Theones of Crommal hehavior Thological Phiysiologacal Foonomeal
Sociological, ete. Theonies of punishment (Deterrent, Retributive and Reformative) Crrmmal profiling

Deductive and Inductive Profiling,

UNIT HI -
Legal Aspect in Forensic Psychology, Mental Health Act 1987, Human [aghts of mentally all person,
Competency to stand trial, insanity defence, relevant sections of 1PC, Correctional measures rehabilitation

of mentally 1l correctional home
UNIT IV-

Assessment and  Evaluation- Chmeal Interviews, Mental status Fxamimation, Paychologieal  test
personality test, Intelligence test, Aptitude test ete. Therapeutic approaches — type of therapies ( copmtive
behavioural therapy . Psychodynamic, Humamstic ete)Tools used m Forensic Psychology - Polygraph

Narco-analysis, Brain mappimg, Hypnosis, Psychological autopsy

y ..)I/.,'{)”/,L
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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 cnnunal case in which narco analysis was used as a means to detect deception.

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

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

Assessment of intelligence through inventories

5. Assessment of mental status through interviews

6. Assessment of personality using EPI.

7. 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:
I The students will able to learn about basics of crime, their element and classification.
2. They will know about various theories of criminal offences.

3. They will also know about legal aspects of forensic psychology.

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

a cniminal

Suggested Readings

Moenssens, J. Starrs, C E. Henderson and EE.

Case

Inbau, Scientific Evidence in Civil an

Ath Edinon. The Foundation Press. Inc.. New York (1995)

I Cruminal

2 R Saferstein, Criminalistics. 8th Ediuon, Prentice Hall, New Jerse

y (2004)

f

A

1)
BILASPUR (C.G.)
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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. 5¢
I

Semester

Wildlife Forensics and

Forensic Science

FSPIID2

Forensic Entomology

(Flective-2)

Maxinmum Marks: 100

Unit )
Wildhife ecology. D fintion of waldhfe free living

caonservation

bpadiversity e on and catse

Unit 1}

Introduc ion 1o

of killing and poaching of wildhfe animals, Techmgues

evidende ddlie artefacts, tools and techmgue

Unit 1

Hlegal wildhife trade, Identification of pug marks

Introduction to Wildhife conservalion agent ies-WWI

ol Wildlife

gl
'

Jociety. Detenders
wildhfe federanon, Red Data Book, TRAFFIC
Unit 1V

Defimtion. nature and scope of Farensic entomology

entomological evidence, Insect succession, molecular

/ vb

1 )';“,, ',}'; '

7 dotne

Land s amportance, Zoographic region and

ol wildhife depletion rare

Wildhfe Crimes and its types, Investigation

of different animals,

Foundation, International fund for Animal welfare,

Allotted credits: 03

1, caphve and feral animals, waldhife

Liomes of India, Uniqueness of Indian

threatened and endange red species of India

of a wildhfe crime scene, Different methods

of Species identification, types of wildhife

. of waldlile crime investigation

wWildlife Protection Act, 1972,
1UCN CTTES, WOCCE, Wildlife conservation

National

Types of forensic imsects, « ollection of

methods for forensic entomology . Life cycle of

)

HEAD

Department of Forensic Science

I
Guru Ghasidas Vish

(B.1.)
BILASPUR (C.G.)
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M.Sc. Forensic Science
Semester -1l FSPBID2
Practicals based on Wildlife Forensics and Entomology

(1.ab-6)

Maximum Marks: 100 Allotted credits: 03

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 wildhfe species

4 To prepare the report of wildlife cnnme investigation

5 To study the cases related to wildlife cnmes in Indian scenano

Course Outcome: By the end of this course students will have basic knowledge

1dlife and their apphication in the field of Forensic Science

[ carming Outcomes
| The students will learn about wildhife ecology. their conservation and their

importance
They will know about wildlife crimes and the investigation of wildhife

-

crime scenc
Y They will learn about illegal trading and poaching of wild flora and fauna
1 Ilw"‘ will also have knowledge of various insects and therr torensi
"~ 1 Y v . ] «

application

l: A-r,‘A-"\
LIV 4‘ I

New Course Introduced Criteria - 1 (1.2.1)
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M.Sc. Forensic Science

Semester

forensic Genon

(

NMacimoam Marks: 100

{ %11 1 Haman (,enon
[ (yenome project histor
Mag g strate gies PDNA ~"1’l"'l"“’ nom
senome, ( 'n.'!n;uly'fl'l ve genomics

~amber of gent and complexity

vs an aid to gene

{NIT-11 Geenome analysis

ture and orgamzation of cukaryotic

AT

Finding STR mark

[atabase

anAa

fir , RAPD, SNP detect

ST mapping methods, BAC hibrar

¢ yingenetic map, Contig map, Restnction m

{NTT-I11: Recent advances in ge

mental protoc ol (

[-xper
¢ ibert method, Sanger Sequencing techm
(40,5 Introduction 1o NGS, , quality

Platform overview (I

PacBio [ ypes of NGS

Deep sequencing, Data pProcessing and

eermbly and mapping

Algnment formats Sequence Alignmen

format, Appheation of different sequenc

NI Proteomics

NS, Proteomics and

Y

jon. SSCP, FISH to denufy ¢

Jsolation of DNA/RNA), Ir

Jina, 454 (Roche), SOLiD (L

[N A-sequencing

1o reference ge

] FSPCIDI

Iiiuiulnrmu'in

Flective- 3)

Allotted ( redits: 02

ye organization

organization and goals of human genome proje f
enclature, Human genome diversity organization
Overview of prokaryotic and eukaryotic genome (

n

of genomes. ( onservation and diversity of gen

mapping and study of human discase genes

genomes- nuclear and mitochondnial; Comput 10

PCR, RFLP, DNA

Humar

ers: Tools for genome analys1s

hromosome landmarks

Physical maj

ies and shotgun libranes preparation

ap, UCSC browser

nome sequencing

and

i

troduction to sequencing, Maxam

ques and apphcations, Next Generation sequencing

check, Library Preparations, sequencing reaction)

ife technology), lon Torrent, Nanopore

. Whole genome sequencing, exome sequencing

Analysis: Data Quality Check, filtening and Genom

nomes, mapping ools (bowtie, magqete,), Sequence

/Map (SAM) format, Binary AhignmentMap (BAM

Ing tec hnique, DNA sequence analyser

New Course Introduced
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Overview of prolein structure-primary, secondary, tertiary and quaternary structurc,

Relationship between protein structure Outline of a typical protcomics

jon and

and function:

experiment, ldentification and analysis of proteins by 2D analysis, Spot visuahizat

prcking; Trypti
(MALDI, spray sources), an
translational Modifications: Quantitativ

¢ digestion of protein and peptide fingerprinting, Mass spectrometry : 100 source

alyzer (ToF, quadrupole, quadruple io
clinical proteomics and

n trap) and detector; Post

e proteomics, disease
biomarkers, far westemn analysis, surface plasmon resonance technique; Protein interaction
Protein arrays-definition; applications- diagnostics, expression profiling. Human

maps,
al Forensics, Proteomics for micro!

forensic proteome, Non-tradition bial forensic.

Learning outcome:
1. Students will learn about genome content, complexity and its organization.

>, They will learn about tools used in genome mapping, analysis and modern genome

sequencing techniques and its applications.

structure, composition and instrumental analysis

3. They will learn about protein
methods in forensic science.
ctical aspects they will able to learn about molecular biology techniques used

of forensic DNA and proteins.

4. Inpra

for analysis

Recommended text book and Reference books reading

s, 3rd Edition, Garland Science.

1. BrownTA (2006) Genome
Genomics, Proteomics and

5> Campbell AM and Heyer LJ
Bioinformatics. Benjamin Cummings.
and Twyman R (2006) Principle

(2007) Discovering

3. Primrose S s of Gene Manipulation and Genomics,

7th Edition, Blackwell.

4 RehmH (2006) Protei
an RM. (2013) Principles of Proteomics, Second Edition by

roup New York and London.
COMICS. Tools for the New Biology, Hum

n Biochemistry and Proteomics, 4th Edition, Academic Press.

Twym Garland Science
Taylor & Francis G
(2002) Introduction 10 Prot

N

ana

6. Liebler DC

Press, Totowd NJ. USA.
|
\ o M-
& v = ‘\L ] %r
A\ —
Pk
HEAD
Department of Fos

=
Guru Ghasidas Vis!

BILASPUR (C.G.)

New Course Introduced
Criteria - 1 (1.2.1)




T grile fRgafeneaa

(A fraRerer e 2009 . 25 B sl vt Fia e

or, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

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-bacterial &
Antifungal agents. Forensic Aspects of Biological Toxins. Forensic Analysis of Trace and

Unculturable Specimens etc.

Unit I1I: Applied Forensic Microbiology: Biological agents in warfare: Collection, l(
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.

Unit 111: Introductory Immunology: lnlroductmn”m Immune system: Ccllq and organs of

Immune system vnndln immunity: (omplcmcnl system, phagmylosm extravasation, Toll like
——

uupluh \Host microbe mluaumni Acqumd Immunity: B- c.cll and T cell prollferatmn and

"maturation jMaJor Histo- wmpalxblhly complcx (MHC-I & MHC-II),. Antigen presentation,

Hypersenstuvity, Immunization. L@

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

research. ELISA, Western Blotting, Flow ('y(mnclry,j 10

.‘(." )‘
\ \ \ f » r ‘l.
N/ B ({' j | ' )

Department of Forensic Science
arftery e e,

1 Guru Ghasidas Vishwat
GA

BILASPUR (C.6.)
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M.Sc. Forensic Science
Scemester 111 FSPCLD?

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

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

2 Culture Media preparation and stenhzation

3.Four Flame streaking techniques

4.Bactenal Culture.

5. MTT based toxicity assay.

6. Single and double immunoditfusion.

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 torensic

investigation.

\ HEAD
M 1t of i Sci
\ / ~lyn ol gt o Fron e
A\ B4 R Guru Ghasidas Vish a
\ ! RETR (0.
Q]‘v o BILASPUR (C
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Recommended text book and Reference hooks reading

Kindt. 1T ) _ Goldshy. B A _Oshome B

New York W H Freeman
Paul, W 1

AK Abbas. (201 Cellidar and Mol

Ananthanaravan and Pamker Texthood

Baveja CP, (2001) Texthook of Microbi

(199Y) Fundamental Immur

A

u,

& Kuby

Sth Ed

Mcgraw Hill |

BILASPUR (C.G.)

i
>
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M. Sc.in Forensic Science
Semester-111 FSPC1())

Modern advances in Drugs of abuse

(Open elective paper)

Maximum Marks: 100 credity:0)2

UNIT-I: Introduction to Drugs and its abuse

Definition and ¢ oncept of drug abuse, what constitute drug abuse? Prevalence of druy abmuse
Difference between drug abuse, drug dependence and drug addiction Concept of dry

tolerance, Physical and psychologic

¥

al dependency

UNIT-II: Classification of abused drugs

Classification of abused drugs, Stimulant: Amphetamines, Cocaine, Nicotine Depressant:
Alcohol, Barbiturates- : F =Con; p arbitz p

. iurates- Nembutal, Scconal, Phenobarbital Benzodiazepines [hazepam
Alprazolam, Flunitrazepam, Narcotics: Opium, morphine, heroin, Hallucinogens- Cannabis &
derivatives (marijuana, hashish, hash oil), Steroids, Inhalants

UNIT-III: Scope of drug testing and relevant acts

) ¢ “osmetics act 1940, NDPS ac ar relevant epe .
Drug and cosmetics act 194 ), NDPS act, other relevant scctions in [PC, preventic

n of substance
abuse, substance use disorder and its treatment, Spons dnpmg W,

orkplace 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 test
o, St,
immunoassays:  Enzyme  multplied Immunoassay technique (EMIT), Fluorescence

IA), Cloned Enzyme donor assay (CEDA), Radioimmuno
(RIA), Enzyme-hnked immune assay (ELISA), Latera] Flow Assay (LF

; p noassay (FP
polanzation immunoassay assay

A); (fhrnmamgraphnc
techniques:  TLC, HPLC, GC; Mass spectrometry: LC-MS. GC-MS; Electrophoretic
technique

Course Outcomes: By the end of this course students w)) know about various drugs and
their abuse. They will also know about vanous identfication methods of abused
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Learning Outcomes:

1. Students will leamn about the concept of drug abuse and its physical and psychological

dependency.

They will know about various classified drugs in detail

3. They will learn about scope of drug testing and relevant acts of IPC, NDPS, drugs and
cosmetics acts cte :

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

]

Recommended text book and Reference books reading

1. A.Musah (2018) Analysis of Drugs of Abuse, Humana Press, New York, NY.

2. Steven B. Karch (2006) Drug abuse Handbook 2™ edi., CRC Press Taylor & Francis

3. Carl Hart and Charles Ksir (2014) Drugs, Society, and Human Behavior, 17" Edition,
McGraw-Hill Education, 2 Penn Plaza, New York, NY

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

5. 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 — 1V FSPDTT3
Nano Forensics
(Elective-7)

Maximum Marks: 100 Allotted credits: 03

UNIT-1: Basics of nanotechnology

I'he role of proteins- amino acids- nucleic acids- lipids and polysaccharides in modern
hromatenals. Overview of natural Bio nanomachines: Thymidylate Synthetase, ATP
synthetase, Actin 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 Charactenization, X-ray diffraction (XRD), Scanning electron,
microscopy (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
dielectnes, 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
fortesting 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

n 7 i Tac) <
DNA Aptamer technology and its application in forensics. Protein based nanostructures

uilding blocks and templates - eINs as trans
g Asand templates - Proteins as transducers and amplifiers of biomolecular )
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recognition events. DNA based nanostructures- Topographic and Electrostatic properties of

DNA and protems — 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.

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.8.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

7

The Immunoassay Handbook; Ed. David Wild; 3rd ed.; Amsterdam: Elsevier; 2005 11.
8. Altemative Immunoassays; Ed. W P Collins; Chichester: Wiley; 1985

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

Wiley,
New York, Chichester: 2nd ed : 2001
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