
Name of Department: Biophysics 

Name of Programme: B.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) 

 

• Students of B.Sc understand the chemical structure of the major classes of biomolecules 

and the physicochemical principles of molecular interactions. They become familiar with 

the physical principles and applications of important biophysical techniques.  

• Our graduate students learn how molecular structure can help identify the cause of human 

diseases and how this information can inform therapeutic efforts. They learn to identify 

basic biophysical and molecular structural questions whose answers can be successfully 

translated into treatment of important human diseases.  

• The graduate students have diverse openings for them in the clinical fields, as they can 

further opt for nuclear medicine or medical physics in masters. 

• The graduate students are prepared for analytical and critical thinking by various 

assignments offered to them.  
 

Course outcomes 

B. Sc. Semester- I 

Course code 

BPH- C2 

Course title 

Cell Biology 

Cell Biology deals with every detail of a cell including 

structure, function (cell physiology) and chemistry.. It 

studies cell structure, cell composition, cell organelles 

and the interaction of cells with other cells and the 



larger environment in which they exist. The subject 

shall also provide an understanding of the survival 

strategies of organisms. The module on radiation 

biology will help to explore and gain insight into 

radiation-induced biological responses at molecular, 

cellular and tissue levels. 

 

B. Sc. Semester- III 

Course code 

BPH- C5 

Course title 

Physics of the 

Human Body 

This course introduces the Physical Aspects of the 

Human Body. In addition to applying physical concepts 

to the body, it will help to understand the body from a 

viewpoint that is more numerical. It’s goal is to help 

understand physical issues concerning human body, in 

part by solving problems to further this understanding. 

It is also an introductory course to biomedical 

engineering and medical materials. 

Globally such courses have emerged in the last two 

decades only. The skill sets acquired while pursuing 

Physics of the Human Body has implications in sports 

medicine, medical imaging, robotics and 

physiotherapy.  

Note: Students are expected to utilise understanding of 

courses like physiology and anatomy while following 

this course. 

 

Course code 

BPH- C6 

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 

BPH- C7 

Course title 

Human 

physiology and 

anatomy  part-I 

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. 

 

B. Sc. Semester IV 

Course code 

BPH- C8 

Course title 

Human 

Physiology And 

Anatomy Part-II 

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 the respiratory system and the digestive 

system. Temperature regulation and the study of 

microscopic structures of tissues and organs. 

Course code 

BPH- C9 

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 

BPH- C10 

Course title 

Radiation and 

Biomedical 

Instrumentation 

This paper is for the exposure of the students to the 

radiations, electronics and measurement of radiation 

and biopotential signals. 

Ionizing and non-ionizing radiation plays a important 

role for the diagnosis and therapyin medical sciences. 

The students are given exposure to the basic aspects of 

the inonising radiations, units for the radiation exposure 

and their detection and measurements.   

Electronic and biopotentail signal recording enable the 

students to learn the basic principles and circuits of 

amplifiers, oscillators, control circuits, Electrodes and 

transducers used in biomedical recording systems like 

ECG, EEG, EMG, for diagnosis and therapy. The 



various topics covered in the course shall enable 

students to critically analyze and improve existing 

technologies and develop the next generation of 

devices.  

 

B. Sc. Semester V 

Course code 

BPH- C11 

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 

BPH- C12 

Course title 

Bioinformatics 

and 

Computational 

Biology 

The field of Bioinformatics is the science of designing 

and creating databases, softwares, computational and 

statistical tools for research in life sciences. Today, the 

quantity of biological data accumulated by laboratories 

is daunting. As a result, the data can no longer be dealt 

with ‘manually’ and bioinformatics has become an 



essential ally. Computational Biology refers to the 

hypothesis based investigation of a biological problem 

with the primary goal of discovery and advancement of 

knowledge. The course contents have been carefully 

designed to introduce the undergraduate students to this 

upcoming field.  

 

B. Sc. Semester VI 

Course code 

BPH- C13 

Course title 

Gene and Protein 

Engineering 

The course lays a foundation for understanding the 

basic concepts of gene and protein manipulation 

introducing desirable functions. It also enhances the 

knowledge towards various cloning techniques, gene 

engineering tools, modern human welfare and gene 

therapy. 

Course code 

BPH- C14 

Course title 

Molecular 

Biophysics 

Molecular biophysics is an interdisciplinary area of 

research that explains the biological phenomena in 

terms of physical and chemical properties of a 

molecule. This course is designed to understand the 

complexity of biomolecular system by using various 

biophysical techniques and methods for elucidating the 

structure, function, dynamics and interaction behavior 

of biomolecules at various levels of complexity. Some 

of the practicals (FTIR, NMR and SAXS) need to be 

carried out at the sophisticated instrument center at 

Panjab University after covering the relevant theory 

and sample preparation in the department. 

 

SKILL ENHANCEMENT COURCES (any one per semester in semesters 3-4) 

Course code 

BPH- SEC 1 

Course title 

Biophysics: 

Industrial and 

Clinical 

Applications 

There is a need for the skilled human resource and 

Industry, Hospitals and corporate sector and research 

trained in interdisciplinary science such as Biophysics. 

The course is designed in such a manner that it will 

introduce about the instrumentation used in Tertiary 

Hospitals, Pharmaceutical and related industry. Course 

is student centric, where the students carry field work, 

meet industrialist and other corporate employers, search 

relevant information from internet and develop broader 

outlook about employability beyond academia. 

Students after introductory classes will be divided into 

teams/Group of five to seven members, who will work 

as a team for the collection of data. To develop 

teamwork spirit all the members of a given team will 



get same marks. Comparison will be between the 

different teams based on the quality of documentation 

prepared by each team and the judgement of the 

faculty. 

Course code 

BPH- SEC 2 

Course title 

Human Genetics 

and its 

Applications 

This syllabus introduces the fundamentals of genetics, 

focusing basic Mendelian genetics and the concept of 

gene mapping. The course provides overview of 

techniques involved in human genomics and 

proteomics, further, introducing gentic disorders and 

application of these techniques in diagnosis.  

 

Course code 

BPH- SEC 3 

Course title 

Sports Medicine 

 

Course code 

BPH- SEC 4 

Course title 

Soft Skills 

Development 

The focus of the course is to develop a wide variety of 

soft skills starting from communication, to working in 

different environments, learning creative and critical 

decision making, developing awareness of how to work 

with and negotiate with people. The key areas 

addressed are conversation skills, group skills, 

persuasion skills, presentation skills and critical and 

creative thinking. 

DISCIPLINE SPECIFIC ELECTIVE COURCES (ANY TWO PER SEMESTER IN 

SEMESTERS 5-6) 

Course code 

BPH- DSE 1 

Course title 

Cytology and 

Cell Physiology 

This course is in continuation with BPH-C2 (Cell 

Biology) offered in BSc I. This course deals with 

details of a cell; including structure, function (cell 

physiology) and chemistry of it with particular focus on 

the membranes, nucleus, nucleoplasm, and 

gametogenesis in detail. It also introduces the basics of 

stem cell biology and concepts of histochemistry. 

Course code 

BPH- DSE 2 

Course title 

Biomedical 

Imaging 

Medical imaging in diagnostic radiology has evolved as 

a result of the significant contributions of a number of 

disciplines from basic sciences, engineering, and 

medicine. Computerized image reconstruction, 

processing, and analysis methods have been developed 

for medical imaging applications. The application - 

domain knowledge has been used in developing models 

for accurate analysis and interpretation. 

This course already assumes the knowledge of 

general Physiology, essential electronics for 

instrumentation, Physics of human body, Radiation 



Biophysics, Physics (as general elective) taken up by 

the students during 1st to 4th semesters of the B.Sc. 

(Hons.).  Topics include computed tomography, 

image reconstruction and analysis, MRI, ultrasound 

and imaging applications in therapy.  The 

fundamental physics and engineering underlying 

each imaging modality are reviewed.  

 

Course is so designed that student get opportunity of 

placement in the radiodiagnostic centres in the tertiary 

Hospitals as well as in the imaging centres in the 

private sector. Student are encouraged to undergo one 

or two months training in the diagnostic centres, by 

their own initiatives in addition to the efforts made by 

the department in developing such collaborations. 

Course code 

BPH- DSE 3 

Course title 

Advanced 

Microscopic 

Techniques 

 

Course code 

BPH- DSE 4 

Course title 

Biomaterials 

The aim of studying biomaterials is to delineate the 

physical as well as biological principles that serve as 

the scientific basis for understanding the interactions of 

biological molecules and cells with biomaterials. Also, 

we will study factors affecting for the formation of a 

successful bio-implants and their application in selected 

subspecialties of medicine 

 

Course code 

BPH- DSE 5 

Course title 

NeuroBiophysics 

The course provides a basic understanding about signal 

transduction, nerve action potential, functioning of 

synapses, neurotransmitters, structural and anatomical 

details 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 

BPH- DSE 6 

Course title 

Gene 

Organization and 

regulation 

This subject aims to understand the structural and 

functional organization of chromosomes, genes 

emphasizing on regulation of gene expression at 

various molecular levels including transcriptional and 

epigenetic regulations. Further concepts of gene 

mapping, genetic polymorphism and methods to detect 

them are introduced. 



Course code 

BPH- DSE 7 

Course title 

Immunology 

The objective of this course is to cover basic concepts 

on the immune system. The course encompasses the 

importance of cells, Organs, and Microenvironments of 

the Immune Cells and their role in development of 

immunity. 

 

Course code 

BPH- DSE 8 

Course title 

Cell And Tissue 

Culture 

Techniques 

To familiarize the students with the basic concept of 

cell and tissue culture. The course encompasses the 

overall perspective of exploiting cell cultures as genetic 

and commercial tools and the further applications of 

these techniques in basic research. 

GENERIC ELECTIVE SUBJECTS (Offered by Biophysics Department) for students of 

other departments 

Course code 

BPH- C-GE 1 

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 

BPH- C-GE 2 

Course title 

Radiation 

Biophysics And 

Biomedical 

Instrumentation 

This paper is for the exposure of the students to the 

radiations, electronics and measurement of radiation 

and bio-potential signals. 

Ionizing and non-ionizing radiation plays a important 

role for the diagnosis and therapy in medical sciences. 

The students are given exposure to the basic aspects of 

the ionizing radiations, units for the radiation exposure 

and their detection and measurements.   

Electronic and bio-potential signal recording enable the 

students to learn the basic principles and circuits of 

amplifiers, control circuits, Electrodes and transducers 

used in biomedical recording systems like ECG, EEG, 

EMG, for diagnosis and therapy. The various topics 

covered in the course shall enable students to critically 

analyze and improve existing technologies and develop 

the next generation of devices.  

 

Course code 

BPH- C-GE 3 

Course title 

Bioinformatics 

and 

The field of Bioinformatics is the science of designing 

and creating databases, softwares, computational and 



Computational 

Biology 

statistical tools for research in life sciences. Today, the 

quantity of biological data accumulated by laboratories 

is daunting. As a result, the data can no longer be dealt 

with ‘manually’ and bioinformatics has become an 

essential ally. Computational Biology refers to the 

hypothesis based investigation of a biological problem 

with the primary goal of discovery and advancement of 

knowledge. The course contents have been carefully 

designed to introduce the undergraduate students to this 

upcoming field.  

 

Course code 

BPH- C-GE 4 

Course title 

Biophysical 

Techniques  

This course offers an understanding of the core 

biophysical techniques for macromolecular separation 

and characterization. This includes the principles and 

applications of chromatography and electrophoresis. It 

also includes the concepts and methodology of various 

spectroscopic techniques. 

 

 


