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Choice Based Credit System (CBCS) Msc. in Biophysics
under the framework of Honours school system examination,
Academic Session 2-202%5

Choice Based Credit System (CBCS) is one of the important measures recommended by the
University Grants Commission (UGC) to enhance academic standardgialitgt in higher

education includesnnovation and improvements in curriculum, teachiegrning process,

and examinatiorand evaluation systems. CBCS provides an opportunity for the students to
choose courses from the prescribed courses comprising Core, and Discipline Specific and
Generic Electivecourses. The performance of students in examinations will be evaluated
following the Grading system, which provides uniformity in the evaluation and computation

RI WKH &XPXODWLYH *UDGH 3RLQW $YHUDJH &*3%$ EDVEH
examinations. fie grading system will facilitate student mobility across institutions within

and across countries and also enable potential employers to assess the performance of

students.

OBJECTIVES OF THE COURSE

The objectives of the M.S&iophysics programme are manifold stagtwith understanding

the diverse phenomena observed in nature throughfuhdamentalconceptsof biology,
physics and chemistryusing logical reasoning. It imparts students with an-diepth
knowledge and understanding through the Core courses, which form the [HBisiphyfsics
namely, Cell and Membrane Biophysics, Gene and Protein Engineering, Medical Rhysics
Methods in High throughput Biology Programming & Statistical Data Analysisica
Biomolecular Spectroscopyhe syllabus shall alsprovide comprehensive knowledge, and
improve theoretical and practical skills thfe subje¢ by incorporating extensive hands on
experiments and practical sessiofnie Discipline Specific elective caes are designed for

more specialized content to equip students with experimental and theoretical techniques. The
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Creative thinking and problem solving capabilities are also aimed to be encouraged
through Dissertation/Thesis worlt also gives a flavor of how research leads to new
findings. The laboratorybased Lab Rotation course is designed to develop an
appreciatbon for the fundamental concepts and their applications, Instrumentation,
Scientific methods/tools dbiophysics. The M.Sc. course lays a solid foundation for a
doctorate inbiophysics and its Allied subjects later. Major portions of the National
EntranceTest (NET for Research Fellowship and Teaching Posts) syllabi are covered in

the Comprehensive NET Course in the theemester of the course.
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PREAMBLE

The Department of Biophysics at Panjab University was established in the year 1964 with a vision
to drengthen the field of Basic Medical Sciences of Panjab University. It originated with Electro
Physiology, Radiation Biophysics and Electron Microscopy. Apart from the traditional areas in
Biophysics such as Cell and Molecular Biophysics, Radiation Bidghysembrane Biophysics

and NeureBiophysics, the Department had put in efforts in recent times to move into new emerging
areas such as Molecular Modelling, Bioinformatics, Molecular Imaging, Translational research in
Cancer, Molecular Medicine and Nudlddedicine. Advances in these areas have paved a way for

the designing and development of drugs and medical technologies for the welfare of mankind.

It is the only department in India, which offers both undergraduate and postgraduate courses in the
discigine of Biophysics Konours School). The department also offers excellent research
opportunities leading to the award of Ph.D. degree. The courses being offered to three years B.Sc.
(HonoursSchool) and two years M.Sdd¢noursSchool) students in biophysics are planned in a
way so as to provide a broad base in the subject and can be accepted in the diverse fields of
biomedical sciences. The department is also actively involved in collaborations with other
departments of varioudniversities/Institutes for multidisciplinary research.

World over, the alumni from this department have been appropriately employed and most of them
have occupied coveted positions in the academia, industry, medical institutions, national
laboratories md prestigious research institutions of India as well as abroad. In the last few years,
around fifty alumni have been awarded doctoral as well as post doctoral fellowships in USA &

Europe and even some have been able to secure professional positiordemiaces well as in

industry.

The department has been selected by UGC for Special Assistance Program (SAPhd38A
based on its accomplishments in research and education. Moreover, the Department of Science and
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M.Sc. Biophysics
Under the Framework of Honours School System
Choice Based Credit System
Session 204-2025

M.Sc. Biophysicsunder the framework oHonours School Systemis a twoeyear course

divided into foursemesters with a total of 80 credits.

X A student is required to complete 80 credits for the completion of the course and the
award of degree.

x In general, ondnour theory lecture per week equals 1 Credit, 2 hourdipahclass
perWeekequals 1 credit.

Courses/Papers offered in the M.Sc. are divided into three categories:

100) M
& RUH & Rixednstafcourse that is Compulsory for a particular programme and

offered by the Department, where the student is admitted.

i) PiscLSOLQH 6SHFLILF (OH FNWan¥ &h opdnal&®urse td Beflselected by a

student out of such courses offered by the Department, where the student is admitted.

iii) Beneric Elective (GE)Y PHDQV DQ HOHFWLYH FRXUVH iBiheFK LV W

department other than where the student is admitted.
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SEMESTER Il (Credits = 20, Marks = 500)

Course Paper Credits| Marks | Teaching
Hrs/week

Compulsory Core Courses

MBPH-TW-C9 Thesis WorkPart | 4 100 4

MBPH-TH-C8 | Comprehension of thdET syllabus for 4 100 4
Life Sciences

Discipline Specific Elective Courses (Select any two Cours@s)

MBPH-DSE1 Radiation Biophysics* 4 100 4
MBPH-DSE?2 Physicochemical Techniques* 4 100 4
MBPH-DSE3 HumanPhysiology and Anatomy* 4 100 4
MBPH-DSE4 Molecular Biology* 4 100 4
MBPH-DSES5 Physics of Human Body* 4
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SEMESTER IV(Credits = 20, Marks = 500)

Credits| Marks | Teaching

Course Paper
Hrs/week
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** Allotment shall be on merit basis thfe result of Semester | and Il. Thesis must be

submitted by 3%July of every academic year, failing which it shall be counted aagpear.

10



M.Scin Biophysicaunder the Framework of Honours School System -224

Teaching and Evaluation

1. TEACHING : The number of Lectures §@8+12) hours for Theory Component of each
M.Sc. Courses under Honours School System shall consist of two components (i) 48
contact of teaching to be delivered exclusively by the Teachpeathe Scheduled time
table (i) 12 contact hours are for intetamn, discussion, assignments and seminars
(attended/delivered) by the students.

2. EVALUATION

1. To qualify a Course, the student has to obtain minimum of 40% marks.
2. There shall be one Mi@emester Examination of 20% Marks for Theory papers in each semester.
End-semester examination will be of 80% of total marks.
3. Pattern of engemester question paper
i) Nine questions in all will be set with equal weightage. The catelidiill be asked to
attempt five questions.
i) One Compulsory question (consisting of short answer type questions) covering whole
syllabus. There will be no choice in this question.

iii) The remaining eight questions will have Four Units comprising two

11
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so far. The student needs to give a brief synopsis (40 jremlls presentation (40 marks)
in this regard.Internal assessment (20 marks) will be basedtemance,egularity and
daily performance.

In the fourth semester (MBRHAW1-9) the evaluation (400 marks) will be done on the
basis of the final thessbmissiorand vivavoice (conducted by the external expert duly
approved by the Vice Chancellor)

12
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UNIT IV 15 Hrs
Development and use of transgenic animals: Transgenic mice, methodetiayyral vector
method, DNA microinjection method, engineered embryonic stem cell method, transgenic
animals applications. Knockout animals.

Immobilized proteins: Absorption and covalent coupling, immobilization by metal

15
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MBPH-
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Unit IV 15 Hrs

MassSpectroscopyBasic principles and brief outline of instrumentation, Methods and types

of ionization, Mass analyzers and detectors. Types of MSMISC GGMS including recent
advances in MS, Fast atom bombardment mass spectroscopy; analysis of drulggjicabio
samples by combined GQVS. Chemical ionization mass spectroscopy (CIMS), Field
ionization Mass Spectrometry (FIMS), Fast Atom Bombardment MS (FAB MS), Matrix
Assisted laser desorption / ionization MS (MALBIS), Tandem MS. Molecular ions, meta
stable ions, fragmentation processes, fragmentation patterns and fragment characteristics in
relation to parent structure and functional groups, relative abundances of isotopes and their
contribution to characteristic peaks, mass spectrum; its charactertésentation and
interpretation, interpretation of spectra and applications in biology and science

Photoacoustic  Spectrosce@asic  principles, Techniques &  Instrumentation
involved,applications.

Reference Books:
1. Polypeptides and ProteStructure by A.G. Walton, Elsevier Science Ltd 1981.

2. Biomolecular NMR Spectroscopy by Evans, 1998.

3. Biological Spectroscopy by I. D. Campbell and Raymond A. Dwek,
Benzamin/Cummings Publishing Company, 1984.

4. Principles of Fluorescence Spectroscopy akowicz, Plenum, 1999.

5. Crystal Growth by Buckley, H.E., John Wiley & Sons, 1956.

6. X-ray Structure Determination by G.H. Stout & Jensen, Wihégrscience; 2 ed. 1989.
7. Biopolymers by A.G. Walton & J. Blackwell, Academic Press Inc., 1974.

8. Molecular Mechanics by Burkert, V. &Allinger, W.L., An American Chemical
Society Publication, 1982.

9. Dynamics of Proteins & Nucleic Acids by J. A. McCammon and S.C. Harvey
Cambridge University Press, 1988.

10. Physical Biochemistry by David Friefelder, W.Fieeman; Second Edition 1982.
11. Molecular Modelling for Beginners by Alan Hinchliffe, John Wiley, 2003.

12. Mass Spectrometry for Biotechnology by Gary Siuzdak, Elseviedia, 2005.

13.
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15Zharov, V. P., and V. S.letokhov. "Optoacoustic Spectroscopy of Condensed
Media." Laser Optoacoustic Spectroscoperlin: SpringetVerlag, 1986. 45%8. Print.

MBPH-PR-C3: Bio-molecular Spectroscopy
PRACITICAL
Total Lectures: 60 Credits: 2
1. 7R FRPSDUH 6SHFWURSKRWRPHWHU DQG &DORULPHWHU E
of methylene blue and Bromophenol blue.
2. To study the spectra of lycopene and carotene
(a) Extraction of the compounds (lycopene and Carotene)
(b) Effect of light after exposuref different time intervals
3. To study the fluorescence spectra of given flurophore (ANS)
(a) Effect of solvent
(b) Effect of BSA (protein)
(c) Effect of denaturation of protein by Urea and Temperature
(d) Effect of fluorescence quencher Kl (Potassium iodide)
4. To study the #ect of pH on the electronic spectrum of tyrosine.
5. Hyperchromism of DNA using spectrophotometer: Effect of temperature, Urea and other
denaturants.
6. Enzyme kinetics using Spectrophotometers
7. To study and analyze FTIR spectra of a given comgoun
8. NMR samplepreparation,dataset acquisition and analysis of a small molecule, peptide or

nucleic acid.

21
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MBPH-TH-C5;: CELL AND MEMBRANE BIOPHYSICS
THEORY
Total Lectures: 48+12= 60 Hrs Credits: 4

Objectives: This course introduces the concept of cell differentiation, growth, development
and celtcell communication. The plasma membrane endows the mammalian cell with unique
mechanicalproperties which are essential to the functioning and survival of the cell and the

physical properties of the membrane that are important in a much wider context, for example

in the processes of signaling, transport, @dll communications, vesiculation,

23
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and regeneration. MyeliSignal transduction involved in cell proliferation, differentiation
and demyelination/remyelination, targeting proteins to myelin, Voltage clamp methods.
Synaptic Transmission: Molecular mechanism of synaptic plasticity and transmission,
synaptic recepts and their mechanisms of action, structure of synapses during development
and differentiation of brain.

Unit IV 15 Hrs

Molecular order of MembranesPolymorphism of lipid/water system, Lecithiwater phase

diagram, Thermotropic structural phas

24
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11. Cell Membranes: Methods and Reviews Vol.3. EditecElipt Elson Springer; 1 ed.
1983.

MBPH-PR-C5: CELL AND MEMBRANE BIOPHYSICS
PRACTICAL
Total Lectures: 60 Credits: 2
1.

25
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MBPH-TH-C6: Medical Physics
THEORY
Total Lectures: 48+12= 60 Hrs

26
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of single photon emission conjugated tomography imaging (SPECT) and its applications,
Principle and image formation in positron emission tomography (PET).

Whole body counters: Principles of whole body counting, Deefgwhole body counting
systems. Stationary and Moving systems. Liquid scintillation and Medical applications of

whole body counting.
SUGGESTED READINGS

1. Medical Physics by J R. Cameron and J.G. Skofronick, John Wiley, New York, 1978.

2. Principles of

27
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UNIT 4: 15 Hrs
Machine Learning: Introduction to Machine Learning, Supervised Learning, Unsupervised
Learning, Ordinary Least Squares Regression, Model Assessme8ekeation, Support Vector
Machines, Artificial Neural Networks, Ensemble Methods and Random tBpi@sep Learning,
Association Rule Mining, Clustering Analysis of Data and Big Data, Association Rule Mining,
Big Data, Clustering Analysis.
SUGGESTED READINGS

1. %HIJLQQLQJ 3HUO IRU %LRLQIRUPDWLFV E\ -DPHV 7LVGDO
October2001 ISBN: 6596-000804.
R Programming for Data Science, by Roger D. Peng,lulu.com, ISBN10: 1365056821

https://leanpub.com/rprogramming

http://dss.princeton.edu/training

a > wDn

Using R for Introductory Statistics, by John Verzani, Chapman & Hall/CRC, Second Edition
2014,ISBN 146590734.

29
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M.Sc. Biophysics
Syllabus-Semester IlI
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MBPH -DSE1: Radiation Biophysics
THEORY
Total Lectures: 48+12= 60 Hrs Credits: 4

Objectives:Students shall learn how the problem of measuring radiation doses is currently
handled in terms of physical concepts, such as energy absorption, and empirical constructs,
such as quality factors and equivalent dose rates. Futher, the course also intraace
concepts of Nuclear medicine i.e. speciailty of medicine and medical imaging that uses

radionuclides and relies on the process of radioactive decay in the diagnosis and treatment of

31



M.Scin Biophysics



M.Scin Biophysicaunder the Framework of Honours School System -224

radiation syndrome, chronic exposures, cosmic radiation, terrestrial radiagoicamand

other exposures, Maximum permissible doses(ICRP Recommendations), basics for exposure
limits for occupational exposure, accidental exposures, dose constraints for pregnant women,
'RV DQG 'RQTWV IRU UDGLDWLRQ ZRUN Htéyulatirn$,ccautidbhsR JUD P F
signs and labels , receiving and monitoring radioactive packages. Radioactive
decontamination and waste disposal: Radioactive decontamination of labs, clothes, hands,
glassware, gloves, metals, plastic, paints and bricks. Managementinternal
contamination/exposure. Radioactive waste disposal of solids, liquids and gaseous effluents,
decay by storage, release into sewerage system, transfer to authorized persons, radioactive
spills, management of sealed sources, release of patiadiministered with

radiopharmaceutical/radioisotope.

SUGGESTED READINGS
1. Cellular Radiobiology by Alper, T., Cambridge University Press, 1979.
. Radiation Biology by Cassarett, A.P., Prentice Hall, 1968.
. Elements of RadiobiologySelman, J. Charles C ThomE@83.

2
3
4. Radiation Biophysicstzno| edition by Andrew, H.L., Prentice Hall, 1961,1974.
5

. Radiation Dosimetry by Frank Herbert Attix, Wileynterscience Publication, John

Wiley, 1986.

6. Fundamental Physics of Radiologpy Meredit, W.J. and Massay, J.B J.igt; 3rd
ed. 1977.

7. Radiotracer Methodology in the Biological, Environmental and Physical Science by
Wang, C.H., Wills, D.L. and Loveland, W.O., 1975.

8. Textbook of Nuclear Medicine by Michael A.Wilson, LippinecoRaver Publishers,
1997.

MBPH -DSE2: Physicochemical Techniques
THEORY

Total Lectures: 48+12= 60 Hrs Credits: 4

Objectives: This course offers an understanding of the core biophysical biochemical
processes omacromolecular separation and characterization. This includes the principles
and applications of chromatography, viscosity, velocity sedimentation and
ultracentrifugation. It also includes the concepts and methodology of electrophoresis and

different immuonchemical techniques such as ELISA, RIA and immunoelectrophoresis.
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UNIT I: Chromatography5 Hrs

Theory, operations and applications of Partition, Adsorption, Gelpermeation, lon exchange
and Affinity chromatography, Chromatography on paper, thinlayer ahona. Gas liquid

and high performance liquid chromatography techniques:hydrophobic interaction
chromatography, covalent chromatography, Special techniques in the chromatography of
Nucleic acids and of proteins that bind nucleic acids: Bie¢Aulosechrom@graphy,
Hydroxyapatite chromatography.

UNIT II: Hydrodynamic methods 15 Hrs

Sedimentation: Theory of velocity Sedimentation, preparative and analytical
ultracentrifugation, factors affecting sedimentation velocity, sedimentation coefficient. Zonal
centrifugation through prormed density gradient.Determination of molecular weight by
sedimentatRQ GLIIXVLRQ VHGLPHQWDWLRQ HTXLOLEULXP $UFK
Viscosity Theory and measurement of viscosity, Viscomete@stwald capillary,
Ubbelondecapillary, exangs of use of viscometry.

UNIT lll: Electrophoresis 15 Hrs

Theory and types of ettrophoresis, operations and application of Electrophoresis. Zone
electrophoresis, paper, cellulose acetate strip and gel electrophoresis. Sodium dodecyl
sulphate polyacrylamide gelElectrophoresis (SIPAGE). Disc electrophoresis in
polyacrylamide gels. Agarose gel electrophoresis. Electrophoretic trarS@arthern,

Northern and Western.

UNIT IV: Immunochemical methodk5 Hrs

Definitions in  immunochemistry, The immunological system, Preparation of
antibodyAntigenantibody reactionlmmune reattons useful in bioassayrecipitin reaction,
Immunodiffusion, compliment fixation assay, Agglutination, Radioimmunoassay {RIA)
theory, operation and applications. Preparation of labelled antigen, Immunoradiometric
assays (IRMA). Examples of immunolodiqarocedures used in bioassays, Enzymieed
immunosorbent assay (ELISA). Fluorescent immunoassay. R#teimmunoassay.
Immunological technique for localizing substances in cells, tissue and molecules

Fluorescent antibody and Ferritin conjugated anybémmunoelectrophoresis.

34
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UNIT 3: The Circulation 15 Hrs
Biophysics of Blood flow, blood pressure, Haemodynamics, Capillary dynamics and
exchange of fluids between the blood and

36
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between codon and anticodortRNA with modified bases effects pairing, nonsense

suppressors.

Unit IV 15 Hrs
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in the SensesStatics of the BodyReview of Forces, torques , and Equilibrium atis:
Motion in One Plane and Levers , Statics in the Body ;The Lower Arm , Hip Problem, Statics
of Other Synovial Joints , Lower Back Problems , Multisegment Modeling , The Sense of
Touch , Diversion into the Units of Force and Pressure ; Force, Pressure

Motion : Kinematics and Musculature , Standing ; Stability, Forces on the Feet, Walking ;
Kinematics, Muscular Action, Friction , Energetics , Review of Harmonic Motion,
Pendulums, Moments Of Inertia, Ballistic (or Pendulum) Model Of Walking , Inverted
Pendulum Model , Running ; Kinematics , Muscular Action , Jumping ; Vertical Jump , Pole
Vault Throwing a Ball , Collisions of Human Body , Sustained Acceleration , Physics of
Sports

Mechanical Properties Of the Body. Material Components of the Body ,Boriggaments

39
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acids, amino acids as precursors of other bioactive compounds, zwitterion, isoplaatric

optical properties of amino acids.

Peptide and Protein conformational analysisConfiguration and Conformatiddefinition

of a peptide, peptide unit, peptide group, bond length, cis and trans conformation,
Ramachandran Plot, primary structure, seeoy structure

41
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DNA structure: Different types of DNA and their structure, DNA polymorphis# B and

Z forms, DNA motifs, repeats and their significance, function and stability. DNA
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Unit |

Introduction to Neurobiophysics 15 Hrs

Principles of cellularorganization in the nervous system @opmllation of cells. Functional
groups of neurons,neuron circuits and neuroglia cebisicepts of membrane transport:
Transport of ions and molecules through cell membrane, diffusion and active transport
through cellular sheets, factors that affect net od diffusion; Basic principles of membrane
potential,action potentiglresting membrane potential; lon Channels: Role of Na/K pump and
leak channel, role of Voltage gated channels in conductance of ion during action potential;
Nerve action potentialnitiation and propagation, recording of membrane potergighal
transmissionsynapses, physiology, neurotransmitters, excitatory and inhibitoryspoaptic
potentials, synaptic summation and facilitation. Synaptic plasticity; Neuromuscular junction

and transmission

UNIT Il 15 Hrs
Neuroanatomy: Brain and its grossanatomy: cerebral hemispheres, basal ganglia, brain stem,
Pons, Thalamus,hypothalamus, cerebellum, medulla, corpus striatum and related nuclei,
hippocampalformation, amygdala and olfactory pathways, cerebral, cerebellar and
cerebrospinaltracts, meninges. Spinal cord, internal structures, spinal nerves,cytoarchitectural
lamination, dorsal root afferents, spinal tracts

Autonomic nervous system
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Unit IV 15 Hrs

Motor mechanisms Cortical and Brain Stem Control of Motor function, Vestibular
Apparatus; Cerebellum, Basal Ganglia and overall motor control

Cerebral Cortex and Intellectual functions of Brain: Functional organization of the
cerebral cortex, functions of spicicortical areas, learning conditioned reflexes, thoughts,
consciousness and memory, consolidation of memory, intercortical transfer of learning drugs
that facilitate learning functions of neocortex, aphasia and allied disorders, cerebral
dominance, frotal and temporal lobe in higher functions.

Neurophysiologic basis of behavior, motivation andaterebral blood flow Limbic system

and hypothalamus, regulation of biologic rhythms, sexual behavior, fear and range,
motivation, mechanism of sleep, wakefulnessl self stimulation. Medulla oblongata in

control of respiration, heart rate and blood pressure

SUGGESTED READING
1. Core Textbook of Neuroanatomy by Carpenter, MB, Williams & Wilkins; 4 Sub ed.
1991.
2. Textbook of Medical Physiology by ABuyton, Saunders, T'&d. 2005
3. The Human Nervous SysteBasic Principles of Neurobiology by Charles R. Noback
and Robert J. Demarest Mcgrawill (Tx); 3 Sub ed 1980.
4. Physiology by Ganong McGraMill/Appleton & Lange; 21 edition, 2003

MBPH -DSES8: Advanced Microscopic Techniques
THEORY

Total Lectures: 48+12= 60 Hrs Credits: 4

Unit- | 15 Hrs

Compound light microscope:Mechanism of fixation process, Electromagnetic radiation and
its interaction with the matter (reflection, refraction, diffraction, interference and
polarization), image formation in light microscope, lens aberrations, types of objective lenses,
design ofcompound light microscope, phase, interference and polarization methods for
optical contrast.

Unit-11 15 Hrs
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Confocal fluorescence microscopybasic concept, instrumentation, sample preparation,
confocal laser scanning microscopy, uses in biology and medicine
Two photon excitation microscopy: basic concept, instrumentation, sample preparation,

application

Unit-lll 15 Hrs
Electron microscopy : Transmission electron microscopy (TEM) and scanning electron
microscopy (SEM)

Specimen preparation for electron microscoplyixation, Embedding, buffers and fixatives
used in specimen preparation, cifjgation, negative staining, specimen drying teicjues,
fracturing procedure, replication procedure, mounting and specimen coating for conductivity,

immunogold labeling
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2) Biomedical electron microscopy (lllustrated methods and interpretations) by Arvid
B. Maunsbarch and Bjorn A. Afzelius

3) Electron Microscopy (Principles and techniques for Biologists) by John J. Bozzola
and Lonnie D. Russell.

MBPH -DSE9: NanobiophysicNanoscience and Technology
THEORY
Total Lectures: 48+12= 60 Hrs Credits: 4

Objectives:  This course will introduce synthesis of nanoparticles and nanostructures, their
characterization and their possible applications. Nanotoxicology will introduce various methods to
estimate andcharacterize toxicity induced by nanoparticles. rfRer various applications of
nanoparticles will inculcate students to take up more challenging advance level research problems.

UNITI 15 Hrs
Synthesis of nanoparticles: Chemical precipitation angbrecipitation, polyol, and borohydrate
reducton methods, SeGel synthesis; Microemulsions synthesis, Hydrothermal, Solvothermal
synthesis methods, Microwave assisted synthesis; Sonochemical assisted syntheshelCore

nanostructure, Organic

46






M.Scin Biophysicaunder the Framework of Honours School System -224

Radioactive deontamination and waste disposal:Radiation decontamination of labs, clothes,
hands, glassware, gloves, metals, plastics, paints and bricks. Radioisotopic waste disposal of solid,
liquid and gaseous effluents/ waste, decaying storage transfer to authorized personal, management of
sealed sources, quality management program, mis&étration of radiopharmaceuticals, release of
patients administered with radiopharmaceuticals.

Radioactive wastetsource of radioactive wasteClassification of wastetTreatment techniques for
solid , liquid and gaseous effluent®Permissible limitfor disposal of wastetSampling techniques
for air, water and solidst Geological, hydrological and meteorological parametgiScological

considerations.

Disposal of radioactive wastesGeneral methods of disposaManagement of radioactive waste in

medical, industrial, agriculture and research establishments.

UNIT 111 15 Hrs

Regulatory Aspects & Licensing The Atomic Energy Act, Rules issuedder the Act, Surveillance
procedures issued under the Rules, Notifications issued under RPR, 1971 and 2004 AERB Safety
Directive, Safety code for Radiotherapy, Radiodiagnosis and NM facility, Duties of Medical
physicist/ Technologists/ RadiopharmacistS{R Regulatory clearandgproval of Radiotherapy,
Radiodiagnosis and NM Lab, Physician & RSO, Regulatory consent, authorizétiodisposal of
radioactive waste and safe transport of Radioactive materials. Ethics, Registration of
radiopharmaceuticalsnd their use. Historical background of legislation in the atomic energy field,
need for control of radiation exposure at national and international levels, national control through
acts with supporting regulation at central and state levels internationtibicthrough specialized
agencies, third party liability and insurance in the atomic energy field; ICRU and ICRP
Recommendations on Dose Limits, Protection Regulations, Basic Framework of Radiation Protection,

Radiation Safety Program, Radiation Safety O
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Lead discovery and Analog Based Drug Design: Rational approaches to lead discovery
based on traditional medicine, Random screening;fdndom screening, serendipitodrug
discovery, lead discovery based on drug metabolism, lead discovery based on clinical
observation.

Analog BasedDrug Design:Bioisosterism, Classification, Bioisosteric replacement.

Unit Il 15 Hrs
Quantitative Structure Activity Relationship (QSAR): SAR versusQSAR, History and
developmenbf QSAR, Typesof physicochemicaparametersexperimentaland theoretical
approachefor the determinatiorof physicochemicaparametersuchaspartition coefficient,
+ D P P H8Wsdtution constantand Tafts steric constant.Hansch analysis, Free Wilson
analysis 3D-QSAR approachetke COMFA andCOMSIA.

Unit Il 15Hrs

Molecular Modeling and virtual screeningtechniques

Virtual ScreeningechniquesDrug likenessscreeninggconcepif pharmacophorenapping
andpharmacophorbasedscreening.

Molecular docking Rigid docking, flexible docking, manual docking, Docking based
screeningDe novodrug design.

Cheminformatics& Methods in drug design: Introduction to chemiinformatics, ADME

databasedoxicity
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Molecular and immunological Aspects of cell proliferation: The immune system and
cancer Identifying infectious agents asarcinogens Inflammation and cancerCancer

vaccines Inhibition of inflammation

UNIT I 15 Hrs
Oncogenes and Carcinogenesis Unified theory of carcinogenesis; Cancer by gene
activation. Chemical Carcinogenesispolycyclic aromatic hydrocarbon; mechanism of
chemical carcinogenesis, stages of chemical carcinogenesis; metabolic activation, Host

factors and chemical carcinogenesis

UNIT IV 15 Hrs
MetastasisThe process of metastasisTools of cell invasion cell adhesion
molecules,integrins,and proteases/)ntravasation Transpot, Extravasation Metastatic

colonization AngiogenesisOther means of tumor neovascularization

SUGGESTED READINGS

1. Cancer: A Problem of Developmental kgl by G. Bassy Pierce, Rob&tikis, Louis
M. Flink.

2. Dimensions of cancer by Charles E. Kupé&hel

3. Molecular Biology in Histopathology by John Crocker.
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(related to Biophysics) and their applications till date. Discuss the importance of these discoveries for

global population.

SUGGESTED READING

56


http://www.nobelprize.org/
https://www.cam.ac.uk/research/research-at-cambridge/nobel-prize
https://www.harvard.edu/about-harvard/harvard-glance/honors/nobel-laureates
https://www.berkeley.edu/about/history-discoveries/alumninobels
https://www.nobelprize.org/prizes/lists/all-nobel-prizes-in-physics/
https://www.nobelprize.org/uploads/2018/10/press-medicine2018.pdf

