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	Basic data of the subject

	Academic Unit: 
	Faculty of Mathematics & Natural Sciences

	Course title:
	Medical Physics

	Level:
	Master (Msc)

	Course status:
	Elective

	Study year/Semester:
	First Year/Winter Semester (I/1)

	Number of hours per week:
	2 + 0 + 0

	Credit value – ECTS:
	3

	Time / location:
	-

	Lecturer:
	Prof. Asoc. Dr. Gazmend Nafezi

	Contact details: 
	gazmend.nafezi@uni-pr.edu, +38344407661

	Course objectives:
	The aim of the course is acquaintance with the essential concepts of medical physics and application of physical methods in modern medicine with particular emphasis on the understanding of diagnostic and therapeutic methods in which radiation is used.


	Course description 
	Clinical radiotherapy. Properties and application of radiotherapy units: kV X-ray therapy units, Co-60 units and linear accelerators. Imaging in radiotherapy: conventional X-ray unit, simulator, CT simulator, portal imaging, cone beam CT (CBCT). Radiotherapy treatment planning process. Computerised treatment planning: algorithms, implementation, speed, approximations and verification. Brachytherapy: radiation sources, clinical techniques, source calibration, treatment planning and quality assurance. Radionuclides, radioactivity measurements and radiation detectors in nuclear medicine. Principles of radionuclide imaging (gamma camera, SPECT, PET). Diagnostic radiology imaging (X-ray, CT). Image reconstruction from projections. Hybrid imaging techniques (SPECT/CT, PET/CT). Radiation protection in medicine. Introduction to radiobiology. Exercises, demonstrations and seminars are following lectures by content


	 Learning outcomes:
	Specific Course Learning Objectives Include: 
· use the acquired knowledge in the field of radioactivity for solving the problems related to the measurement of radioactivity, the assessment of the absorbed dose in imaging techniques and radionuclide therapy
· understand relationship between the interaction of radiation and dosimetric quantities: kerma, exposure and absorbed dose
· apply dosimetric concepts and calculate absorbed doses in photon and electron beam radiotherapy using dosimetry functions such as Percentage Depth Dose (PDD) and the Tissue-Phantom dose Ratio (TPR)
· qualitatively describe the principles of operation and purposes of the most important radiotherapy devices
· estimate absolute and relative doses using appropriate dosimeters
· demonstrate knowledge of the principles of choice of parameters in the treatment planning of a specific localization in radiotherapy
· understand importance and methods of using imaging techniques in radiotherapy
· demonstrate knowledge of the properties and use of the main radionuclides in brachytherapy with an understanding of the importance of the implementation of the quality assurance program, with emphasis on the source calibration
· distinguish among methods of acquisition /formation of medical images and parameters important for determining the quality of medical imaging in radiology and nuclear medicine
· understand the problem of the reconstruction of images from projections, advantages over planar imaging and limitations
· demonstrate the basic knowledge of radiobiology with an emphasis on the practical use of the models in radiotherapy
demonstrate knowledge of the basic principles of radiation protection and security of the sources in radiology, radiotherapy and nuclear medicine 

	Contribution on student load (must correspond with learning outcomes)

	Activity 
	Hours
	week
	Total /hours 

	Lessions
	2
	15
	30

	Theoritocal exercises/experiments
	1
	5
	5

	Practical work
	1
	4
	4

	Contact with lecturer/consultations
	1
	5
	5

	Field exercises
	2
	2
	4

	colloquiums, seminars
	2
	2
	4

	Homework
	2
	5
	10

	Self study time 
	1
	15
	15

	Final exam preparation
	1
	9
	9

	Evaluation time (tests, quiz, final exam)
	2
	2
	4

	Projects, presentations ,etc.
	2
	1
	2

	Total
	
	
	90

	Teaching methods  
	Teaching methodology is based on: Lectures, exercises, seminars and debates.

	Evaluation methods
	Lecture Attendance 5%. Experimental Attendance 5%. Homework Exercises 10%. First Colloquium 20%. Second Colloquium 20%. Final exam 40%


	Literature:

	Basic Literature:  

	1. D.R. Dance, S. Christofides, A.D.A. Maidment, I.D. McLean and K.H. Ng:Radiotherapy Physics: a handbook for teachers and students, IAEA 2014.  
2. Podgorsak E.B. Review of radiation oncology physics, IAEA, Vienna, Austria 2003. (dostupno i preko interneta)
3. Cherry S.R., Sorenson J.A., Phelps M.E. Physics in nuclear medicine, 3rd ed. Saunders, An Imprint of Elsevier Science, USA 2003.
4. Bushberg J.T., Seibert J.A., Leidholdt E.M., Boone J.M. The essential physics of medical imaging. Williams & Wilkins, Baltimore 1995.
5. P. Nelson, Freeman, “Biological Physics: Energy, Information, Life”, 2008. 
6. Paul Davidovits, Physics in Biology and Medicine, Fourth Edition A. PRESS, 2013.


	Additional Literature 
	1. E. Hysenbegasi, T. Karaja, Fizika Biomjekësore, 2020, Tiranë.
2. Didactic and presentations materials from the lecturer. 



	Designed study plan - Lecture:  

	Week
	Lectures which will be held

	First week:
	Interaction of ionising radiation (electrons and photons) with matter.

	Second  week:
	Basic dosimetry concepts and dosimetry quantities, and units.

	Third  week:
	Photon and electron beam dosimetry. Absolute, relative dosimetry and in-vivo dosimetry.

	Fourth  week:
	Clinical radiotherapy. Properties and application of radiotherapy units: kV X-ray therapy units, Co-60 units and linear accelerators.

	Fifth  week:
	Imaging in radiotherapy: conventional X-ray unit, simulator, CT simulator, portal imaging, cone beam CT (CBCT).

	Sixth  week:
	Radiotherapy treatment planning process. Computerised treatment planning: algorithms, implementation, speed, approximations and verification.

	Seventh  week:
	Brachytherapy: radiation sources, clinical techniques, source calibration, treatment planning and quality assurance.

	Eighth  week:
	Radionuclides, radioactivity measurements and radiation detectors in nuclear medicine.

	Ninth  week:
	Principles of radionuclide imaging (gamma camera, SPECT, PET). Diagnostic radiology imaging (X-ray, CT). Image reconstruction from projections. Hybrid imaging techniques (SPECT/CT, PET/CT).

	Tenth  week:
	Radiation protection in medicine. Introduction to radiobiology

	Eleventh  week:
	Exercises, demonstrations and seminars following lectures by content.

	Twelfth  week:
	Hadrontherapy

	Thirteenth  week:
	Proton radiotherapy

	Fourteenth  week:
	Ion beam Radiotherapy

	Fifteenth  week:
	Nuclear reactors. BNCT



	Academic policies and rules of conduct:

	Regular attendance of students in classes and exercises is mandatory. During the lectures and exercises the use of cell phones are not allowed. Respecting the statute of University and ethical code related to lessons schedule is mandatory.
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