
Name of Department: Biophysics 

Name of Programme: M.Sc 

Vision:  

 

The Department of Biophysics was established in the year 1964 with a vision to strengthen the 

field of Basic Medical Sciences of Panjab University.  

Our vision is to empower educational experiences for all students and create a workforce with 

scientific temperament to inspire future discoveries  

 

Mission:  

 

Our mission is to perform transformative biophysics research involving designing as well as 

development of drugs and related medical technologies for the welfare of mankind with a 

stimulating training environment. 

 

Program outcome: 

• To demonstrate core knowledge in biophysics theoretically and practically. 

• To provides excellent, and effective classroom/laboratory training for students 

• To perform significant original research related to discoveries of molecular mechanisms 

underlying life and disease, development of drugs and therapeutic regimes, creates 

marketable technologies that practically benefit society, and provides transformative hands-

on training for undergraduate students.   

• To provide service and leadership to the communities through effective outreach and 

educate the public about our discipline and the value of science.  

 

Program Specific Outcomes (PSO) 

 

• Our Masters students have knowledge of core biophysics techniques and are exposed to 

latest tools and modern technologies related to biophysics both theoretically and practically.  

• The course offers more practical exposure and students work more often in laboratories 

where they learn safe laboratory practices. 

• Students are given projects where they test their hypothesis relevant to biophysics and 

design experiments for the same. 

• Students of post graduation learn how to critically evaluate data, design experiments and 

effectively communicate their findings in terms of published papers or conference 

presentations.  

• The post graduate students are trained to further appear for various entrance examinations of 

like UGC-NET, DBT-JRF, GATE etc. which helps them in their further studies.  

• Our M.Sc students are well trained to get placed in clinical research organisations, as they 

are trained to analyse data in a meaning full way.  

 



Course outcomes 

M. Sc. Semester- I 

Course 

code 

MBPH- TH-

C1 

Course title 

Molecular Basis of Gene 

and Protein Engineering 

This subject refers to the process of manipulating 

the characteristics and functions of the original 

genes or proteins of an organism to introduce new 

physiological and physical features or 

characteristics. It introduces the basic concepts of 

recombinant nucleic acid (DNA or RNA) 

techniques to form new combinations of heritable 

genetic material, synthesis of DNA and genes, 

PCR, DNA sequencing techniques and 

mutagenesis. It also introduces the concept of 

protein engineering and microsequencing. 

Course 

code 

MBPH- TH-

C2 

Course title 

Methods in High 

Throughput Biology 

The course aims to help students get insight into  

high-throughput experiments of a biological 

system. Further, they will gain knowledge of key 

technologies for high-throughput experiments, 

such as custom spotted and oligonucleotide 

microarrays, image analysis, normalization and 

expression summary methods, their advantages and 

limitations the principle methods of data analysis 

and the biological insights that are produced. 

Course 

code 

MBPH- TH-

C3 

Course title 

Bio-molecular 

Spectroscopy 

 

Course 

code 

MBPH- TH-

C4 

Course title 

Advanced Topics in 

Biophysics 

 

Course 

code 

MBPH- PR-

C1 

Course title 

Molecular Basis of Gene 

and Protein Engineering 

 

Course Course title  



code 

MBPH- PR-

C2 

Methods in High 

Throughput Biology 

Course 

code 

MBPH- PR-

C3 

Course title 

Bio-molecular 

Spectroscopy 

 

M. Sc. Semester- II 

Course code 

MBPH- TH-

C5 

Course title 

Cell and Membrane 

Biophysics 

This course introduces the concept of cell 

differentiation, growth, development and cell-

cell communication. The plasma membrane 

endows the mammalian cell with unique 

mechanical properties 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, cell-cell communications, 

vesiculation, adhesion, migration, mitosis and 

apoptosis. Therefore, the unit on membrane 

structure and its various models forms an 

integral part of this subject. 

Course code 

MBPH- TH-

C6 

Course title 

Medical Physics 

This course deals with generators of non-

ionizing and ionizing radiations and their use 

in diagnostics and therapeutics. This subject 

provides an insight into the physics of optical 

fibers, radionuclides generation and their 

clinical uses, the use of magnetic resonance 

and other ionizing radiations in medical 

imaging. 

Course code 

MBPH- TH-

C7 

Course title 

Programming and Statistical 

Data Analysis 

The objective of this course is to impart 

students the fundamental background in 

computing including how to formulate a 



computational problem; develop an 

algorithmic solution; implement their solution 

in software and then test, document and use 

their code to explore biological phenomenon. 

To address this need the students will be 

introduced to Perl and R-programming. Also, 

the students shall be taught the skills of 

Statistical data handling. By learning these 

skills the students acquire a powerful tool set 

that they can use and build on throughout their 

studies. 

M. Sc. Semester- III 

Course code 

MBPH- TW-

C9 

Course title 

Thesis Work-Part I 

 

Course code 

MBPH- TH-

C8 

Course title 

Comprehension of the NET 

syllabus for Life Sciences 

 

Discipline Specific Elective Courses (Select any two Courses) 

Course code 

MBPH- DSE 

1 

Course title 

Radiation Biophysics 

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 introduces the 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 disease. 

Course provides in depth knowledge about the 

radiopharmaceuticals in biomedical imaging 

and their applications in diagnosis and 

treatment of various diseases. It also 



familiarizes the students with the various 

organ imaging devices and radiation 

carcinogenesis. While studying Radiation 

biophysics and nuclear medicine the concept 

of radiation protection cannot be ignored. So, 

this course also provides a basic guide to the 

exposure limits, limits for whole body 

counting, acute radiation syndrome, maximum 

permissible doses (ICRP Recommendations), 

radioactive decontamination and waste 

disposal. 

Course code 

MBPH- DSE 

2 

Course title 

Physicochemical Techniques 

This course offers an understanding of the 

core biophysical biochemical processes of 

macromolecular 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 

immunochemical techniques such as ELISA, 

RIA and immunoelectrophoresis. 

Course code 

MBPH- DSE 

3 

Course title 

Human Physiology and 

Anatomy 

Physiology deals with the understanding of 

functions and activities of living matter (as 

organs, tissues, or cells) and of the physical 

and chemical phenomena involved. This 

course will explore the functions associated 

with the major systems of human body 

particularly heart, blood circulation and 

urinary system. This course also includes the 

study of microscopic structures of tissues and 

organs. 



Course code 

MBPH- DSE 

4 

Course title 

Molecular Biology 

This course deals with the molecular basis of 

biological events and activity.It aims to 

accustom the students with the basic structure 

and characteristics of DNA and RNA, protein-

DNA interactions, DNA replication, repair and 

recombination. 

Course code 

MBPH- DSE 

5 

Course title 

Physics of Human Body 

This course introduces the Physical Aspects of 

the Human Body . Human Body being a 

machine, works in coordination with various 

parts(organs).   The course deals in a 

numerical or quantitative viewpoint explaining 

the concepts on a Macro level. To rise up 

Macro level, the assumptions of the 

microphysics (atoms form molecules that form 

cells that form organs), and the basics of the 

anatomy & human physiology should be clear. 

This course covers the mechanics of human 

motion, fluid dynamics of blood flow through 

the mechanisms for speaking and hearing and 

the optical imaging system. 

Course code 

MBPH- DSE 

6 

Course title 

Biophysical Chemistry 

This course provides an introduction to the 

biophysical aspects of bio-macromolecules 

primarily proteins and nucleic acids. It 

highlights the physical and chemical 

properties of amino acids, proteins, 

nucleotides and nucleic acids. The course also 

provides insights on metabolic pathways and 

cellular energetics. 

Course code 

MBPH- DSE 

7 

Course title 

Neurobiophysics 

The course provides a basic understanding 

about signal transduction, nerve action 

potential, functioning of synapses, 



neurotransmitters, structural and 

anatomicaldetails of various regions. The 

course will also include special senses and 

intellectual function of brain. Distinct human 

traits like languages, memory and thought 

processes have also been included.  

 

Course code 

MBPH- DSE 

8 

Course title 

Advanced Microscopic 

Techniques 

 

Course code 

MBPH- DSE 

9 

Course title 

NanobiophysicsNanoscience 

and Technology 

This course will introduce synthesis of 

nanoparticles and nanostructures, their 

characterization and their possible 

applications.  Nanotoxicology will introduce 

various methods to estimate and characterize 

toxicity induced by nanoparticles. Further 

various applications of nanoparticles will 

inculcate students to take up more challenging 

advance level research problems. 

Course code 

MBPH- DSE 

10 

Course title 

Principles Of Radiation 

Protection And Radiation 

Safety 

 

Course code 

MBPH- DSE 

11 

Course title 

Molecular Modeling and 

Computer Aided Drug Design 

This course will explore the process of drug 

development, from target identification to final 

drug registration. It will present drug 

development as a process involving target 

selection, lead discovery using computer-

based methods and combinatorial 

chemistry/high-throughput screening. Safety 

evaluation, bioavailability, clinical trials, and 

the essentials of patent law will also be 



discussed. Along the way you will learn about 

molecular recognition, computeraided drug 

design, and toxicology as applied to the 

development of new medicinesMolecular 

modeling and computer graphics are powerful 

tools in the study of the relationships between 

molecular structure and biological activity, 

and thus essential in the process of rational 

drug design. 

Course code 

MBPH- DSE 

12 

Course title 

Cancer Biology 

This course provides students with a basic 

understanding of the basics steps of 

carcinogenesis, the classifications of cancer 

and the molecular and cellular mechanisms 

involved. The syllabus covers role of immune 

system, oncogenes and tumor suppressor 

genes in various stages of cancer. 

Course code 

MBPH- 

MOOC 

Course title 

Bio organic and Biophysical 

Chemistry 

 

M. Sc. Semester- IV 

Course code 

MBPH- TH 

C10 

Course title 

Nobel Prize Winning Studies 

Lately University Grants Commission has put 

more effort and emphasis to bring in the 

research even at the undergraduate and 

graduate levels in the University system. This 

course is designed to invocate the intense 

interest among graduate students to understand 

the importance of major scientific discoveries. 

It would further help the students to 

understand the importance of research and can 

direct them to adopt a research career. 

 


