
Coursetitle :  MEDICAL PHYSICS AND BIOPHYSICS
	Course Basic Information

	Academic Unit: 
	Faculty of Medicine – General Medicine

	Course title:
	Medical physics and Biophysics 

	Level:
	BA

	Course Status:
	Mandatory

	Year of Study:
	1st Year | 1st Semester

	Number of Classes per Week:
	2+1+2

	ECTS Credits:
	7 ECTS

	Time /Location:
	Amphitheater in the Deans |According to the timetable

	Teacher:
	Prof. Asoc. Dr. Meleq Bahtijari

	Contact Details: 
	meleq.bahtijari@uni-pr.edu

	

	Course Description:_
	The course Medical Physics with Biophysics studies matter by analyzing it theoretically and experimentally. Students for the first time will be introduced to phenomena and phenomena which until now unknown or known in other subjects. Using the laws of Physics, Chemistry and Biology they will learn how to apply this knowledge in practice. They will learn about measurement performance, measurement errors as well as the application of unit SI. They will learn about the system and its features. They will combine knowledge from physics with Anatomy by building functional anatomy. Temperature as a physical phenomenon and its role in the human body. Energy and food intake, Bio calorimetry, determination of caloric values ​​of food are knowledge that the student acquires from this course. Phenomena of hemodynamics, explaining the movement of blood as well as the work of the heart. Vibrations and waves. Acoustics and audibility, acoustic phenomena - ultrasound and application in diagnostics and therapy. Thermal radiation - infrared and ultraviolet rays - use in medicine. Non-ionizing and ionizing radiation. Radionuclides and their application in medicine. Radiation protection and dosimetry. Geometric optics. Endoscopic phenomena. Optical devices and their use in medicine. In a word, the student will learn all these units and then apply them in other stages.

	Course Goals:
	Medical physics with biophysics, is the basic subject from which students will learn knowledge of the basic laws of physics that will help their studies in any discipline to study in future medicine, such as physiology, cardiology, gynecology, neurology, interno, ophthalmology, radiology, etc. On the other hand, it prepares students for the application of new methods of modern technology used for the diagnosis and treatment of various diseases.

	Expected Learning Outcomes:
	Upon completion of the lesson the student should be able to: 
1. Understand correctly the measuring system of units and know how to use measuring units by converting from sub-multiples to multiples and vice versa. Understand the laws of physics correctly and apply them in medicine 
2. Explain and understand the role of Physical methods and their application in diagnosis and therapy. 
3. Analyze the importance of diagnostic and therapeutic methods and apparatus by selecting the easiest and most efficient methods in diagnosing and treating patients. 
4. Compares the function of the organ system of the human body in analogy with models in biophysics; such as locomotor system, body dynamics and statics, blood movement, heart function, respiratory organs and blood circulation in the body, metabolism and energy sources in the body.
Students will be able to use the knowledge gained from the subject of Medical Physics with Biophysics in practice in other subjects during the 6-year study. 

	

	Student Workload (should be in compliance with student’s Learnign Outcomes)

	Activity
	Hours
	Day/ Week
	Total

	Lectures
	3
	15
	45

	Theory/ Lab Work/Exercises
	2
	15
	30

	Practical Work
	
	
	

	Consultations with the teaher
	0.5
	15
	7.5

	Field Work
	
	
	

	Test, seminar paper
	
	
	

	Homework
	1
	15
	15

	Self-study (library or home)
	3
	15
	45

	Preparation for final exam
	2
	15
	30

	Assessment time (test, quiz, final exam)
	
	
	2.5

	Projects, presentations, etc. 
	
	
	

	Total
	
	
	175

	

	Teaching Methods:  
	- Lectures - Research of selected issues using internet resources - Writing and editing assignments by colleagues / assistants - Short student reports from the reading list - Class discussion

	Assessment Methods:
	Participation and engagement during class lectures: 10%
Laboratory exercises: 10%
Kolokwium 1 and 2: 45% + 45%  = 90%
Final exem:  90%

	

	Primary Literature: 
	1. Meleq Bahtijari Fizika mjekësore me Biofizikë – Prishtinë 2020
2. Ymer Halimi, Fizika mjekësore me Biofizikë- Prishtinë 2011

	Additional Literature:  
	1. E. Hysenbegasi, T. Karaja Biofizika, Fizika Biomjekësore Botimi IV – Tiranë 2019
2. Roland Glaser Biophysics – Berlin 2000
3. Paul Davidovits, Physics in Biology and Medicine


	Designed teaching plan

	Week
	Title of the Lecture

	Week 1:
	Introduction to the basic concepts and materials to be taught; Measurement of physical quantities and presentation of measurement values, International System of Units SI. Physics and medicine. Biophysics.

	Week 2:
	Biophysical systems, classification of systems, Theory of information systems and biological systems. Nega - entropy. Signals and signal analysis and their role in medicine. Human system information signals.

	Week 3:
	Biomechanics. Forces. Friction forces. Conservation laws. Properties of bodies, Intermolecular forces. Elasticity and strength of materials.

	Week 4:
	Functional anatomy- Bones, joints and muscles. Bone Fracture. Osteoarthritis. New technique for the shape of materials. Joint replacements. Osseointegration.

	Week 5:
	Static Forces. Balance and stability. Equilibrium conditions of the human body. The stability of the human body under the action of an external force. Levers. 

	Week 6:
	Heat and kinetic theory of matter, Bio-calorimetry: Heat and thermometers. Expansion of troops. Determination of specific heat for liquids, solids, gases. Definition of food calorimeter values. Respiratory system. 

	Week 7:
	Thermodynamics. Laws of thermodynamics. Thermodynamics of living systems. Information and the second law of thermodynamics. Chaos and the second law of thermodynamics. Chaos and medicine. Heat and life.

	Week 8:
	Fluids. Pascal's law. Archimedes' principle. Surface tension. Fluid movement. Bernoulli equation. Viscosity and Poisson's law. Fluid leakage

	Week 9:
	Blood circulation. Blood pressure. Arteriosclerosis and blood flow. The power of the heart. Measuring blood pressure. Blood viscosity

	Week 10:
	Cells. Fick's mass transport-law. Biological membranes. Osmosis. Passive and active transport across the membrane. Ultracentrifugation. Sedimentation constants. Macromolecules.

	Week 11:
	Oscillations. Types of oscillations. Mechanical waves. Acoustics. Properties of sound. Ear and hearing. Clinical uses of sound. Benefit ultrasound, application in medicine

	Week 12:  
	Electricity. Electrical field and electrical potential of membranes. Electrical capacity. Electricity in liquids. Nernst theorem. Danone’s equation. Electrical impulses: nerves, muscles, synapses. Signals: EKG, EEG, EOG, ERG, EMG.

	Week 13:    
	Radiation biophysics. Radiation laws. Ik and UV rays. Thermography in medicine. Photoelectric effect. Ionizing Radiation. X-rays.

	Week 14:  
	Atomic nuclei. Radioactive decays. Radionuclides their use in diagnosis and therapy. Dosimetry, Radiation protection. Detectors

	Week 15:   
	Geometric optics. Endoscopic equipment. Optical lenses. The eye as an optical system. Laser









	[bookmark: _Hlk505257718]Academic Policies and Code of Conduct

	

 We start and finish class on time.
Tools used during class must be cleaned and stored away at the end of class.
Mobile/smart  phones, and other electronic devices (e.g. iPods) must be turned off (or on vibrate) and hidden from view during class time. 
Laptop and tablet computers are allowed for quiet use only; other activities such as checking personal e-mail or browsing the Internet are prohibited.






Note | If the student does not complete 70% of the lectures and if he / she misses 3 times in laboratory exercises then he/she loses the right on taking the final exam. Evaluation is done from 0-100 %.
The student can choose to be assessed with two colloquia with 45 + 45 = 90 points and 10 points from experimental exercises or to enter directly into the exam 90 exam points + 10 points from exercises = 100 points

