      برنامج بكالوريوس الشرف في تكنولوجيا الأشعة التشخيصية- برنامج علوم الأشعة التشخيصية
	كود
Code 
	إسم المادة
Course Title
	عدد الساعات الأسبوعية
	معتمدة
	ساعات الامتحان
	كود
Code
	إسم المادة
Course Title
	عدد الساعات الأسبوعية
	معتمدة
	ساعات الامتحان

	
	
	محاضرة 
	متابعة
	عملي
	المجموع
	
	
	
	
	محاضرة
	متابعة
	عملي
	المجموع
	
	

	
	
	L
	TUT
	PRA
	TOT
	CHR
	Ex.Hr
	
	
	L
	TUT
	    PRA
	TOT
	CHR
	Ex. Hr

	السنــــــة  الأولـــــــــــى

	الفصل الدراسي الأول
	الفصل الدراسي الثاني

	ARB I
 111
	اللغة العربية I
Arabic Language I
	2
	2
	--
	4
	3
	3
	ARB[II] 121
	اللغة العربية II
Arabic Language II
	2
	2
	---
	4
	3
	3

	      ENG I
112
	اللغة الإنجليزية I
English Language I
	2
	2
	---
	4
	3
	3
	ENG[II] 122
	اللغة الإنجليزيةII
English Language II
	2

	2
	---
	4
	3
	3

	ISC/SC  I 113
	الدراسات الإسلامية I
Islamic Studies I
	2
	2
	---
	4
	3
	3
	ISC/SC [II] 123
	الدراسات الإسلامية II
Islamic Studies II
	2
	2
	---
	4
	3
	3

	Math 114
	الرياضيات 
Mathematics
	2
	2
	---
	4
	3
	3
	MET       124
	 لمصطلحات الطبية
Medical Terminology
	2
	---
	---
	2
	2
	2

	   GPhy I 115
	الفيزياء العامة I
General Physics I
	2
	---
	 2
	4
	3
	3
	GPhy II 125
	الفيزياء العامة I
General Physics I
	2
	---
	2
	4
	3
	3

	HAn I     116
	التشريح البشرى I
Human Anatomy I
	2
	---
	2
	4
	3
	3
	HAn I     116
	التشريح البشرى II
Human Anatomy II
	2
	---
	2
	4
	3
	3

	GChm 117
	الكيمياء العامة والعضوية 
 Organic & General Chemistry 
	2
	---
	1
	3
	2
	2
	BICh 127
	الكيمياء الحيوية        BioChemistry                     
	2
	---
	2
	4
	3
	2

	المجمـــــــــــوع
	14
	8
	5
	27
	20
	
	
	المجمـــــــــــوع
	14
	6
	6
	26
	20
	







	كود
Code 
	إسم المادة
Course Title
	عدد الساعات الأسبوعية
	معتمدة
	ساعات الامتحان
	كود
Code
	إسم المادة
Course Title
	عدد الساعات الأسبوعية
	معتمدة
	ساعات الامتحان

	
	
	محاضرة 
	متابعة
	عملي
	المجموع
	
	
	
	
	محاضرة
	متابعة
	عملي
	المجموع
	
	

	
	
	L
	TUT
	PRA
	TOT
	CHR
	Ex.Hr
	
	
	L
	TUT
	    PRA
	TOT
	CHR
	Ex. Hr

	السنــــــة  الثانية

	الفصل الدراسي الأول
	الفصل الدراسي الثاني

	ICom 211
	مدخل لعلوم الحاسوب 
Intro. to Computer  Sciences       
	2
	---
	2
	4
	3
	2
	SDS 221
	الدراسات السودانية 
Sudanese Studies                    
	2
	---
	---
	2
	2
	2

	RAD  212
	التمريض والعناية بالمريض  
Care of Patient & Nursing
	2
	---
	2
	4
	3
	3
	RAD  222
	الوقاية من الإشعاع
               Radiation Protection 

	2
	---
	1
	3
	2
	2

	Path I     213
	علم الأمراض I
Pathology I
	2
	2
	---
	4
	3
	3
	Phys II   223
	وظائف اعضاء II
Physiology II                          
	2
	1
	---
	3
	2
	2


	
	
	
	
	
	
	
	
	Path II   224
	علم الأمراض     II 
   Pathology II
	2
	1
	---
	3
	2
	2

	RAD  214
	فيزياء الإشعاعI
Radiation Physics I
	2
	---
	1
	3
	2
	2
	RAD  225
	فيزياء الإشعاعII
Radiation Physics II
	2
	---
	1
	3
	2
	2

	RAD  215
	التشريح الإشعاعي
Radiographic  Anatomy
	2
	2
	---
	4
	3
	3
	RAD 226
	التشريح المقطعي 
Cross Sectional Anatomy
	2
	---
	2
	4
	3
	3

	Phys I     216
	وظائف الأعضاء I
Physiology I
	2
	1
	---
	3
	2
	2
	DRT   227
	أجهزة الأشعة I
Radiation  Instrumentation I  
	2
	---
	1
	3
	2
	2

	MELC 217
	الاليكترونيات الطبية
Medical Electronics
	2
	---
	---
	2
	2
	2
	DRT 228
	تقنية فحوصات الأشعة I
Radiographic Technique I       
	2
	---
	2
	4
	3
	3

	RAD  218
	أساسيات علوم الأشعة                  Fundamental of Radiologic  Sciences
	2
	---
	---
	2
	2
	2
	CMED         229
	طب المجتمع 
Community Medicine
	2
	---
	---
	2
	2
	2

	المجمـــــــــــوع
	16
	5
	5
	26
	20
	
	
	المجمـــــــــــوع
	18
	2
	7
	27
	20
	






	كود
Code 
	إسم المادة
Course Title
	عدد الساعات الأسبوعية
	معتمدة
	ساعات الامتحان
	كود
Code
	إسم المادة
Course Title
	عدد الساعات الأسبوعية
	معتمدة
	ساعات الامتحان

	
	
	محاضرة 
	متابعة
	عملي
	المجموع
	
	
	
	
	محاضرة
	متابعة
	عملي
	المجموع
	
	

	
	
	L
	TUT
	PRA
	TOT
	CHR
	Ex.Hr
	
	
	L
	TUT
	    PRA
	TOT
	CHR
	Ex. Hr

	السنــــــة  الثالثة

	الفصل الدراسي الأول
	الفصل الدراسي الثاني

	DRT                       311
	تقنية فحوصات  الإشعة II
Radiographic Technique II

	2
	---
	2
	4
	3
	3
	RAD  321
	تقنية التصوير بالأشعة المقطعية 
CT Imaging Technique
	2
	---
	2
	4
	3
	3

	DRT  312
	تقنية التصوير الإشعاعى  I
Radiographic Photography I         
	2
	---
	2
	4
	3
	3
	DRT  322
	                IIتقنية التصوير الإشعاعي   Radiographic Photography II  
	2
	---
	1
	3
	2
	2

	DRT  313
		II	أجهزة الأشعة     
Radiation Instrumentation II                   
	2
	---
	1
	3
	2
	2
	RAD  323
	تقنية التصوير بالرنين المغنطيسي.
MRI Imaging Technique         
	2
	---
	2
	4
	3
	3

	RAD 314
	الأحياء الإشعاعية
Radiation Biology
	2
	1
	---
	3
	2
	2
	RAD  324
	أجهزة و فيزياء الموجات فوق الصوتية Ultrasound Physics and Instrumentation                  
	2
	---
	2
	4
	3
	3



	RAD  315
	فيزياء وأجهزة الرنين المغنطيسي
MRI Physics and Instrumentation

	2
	1
	---
	3
	2
	2
	RAD  325
	  تقنية الطب النووى
Nuclear Medicine Technique
	2
	---
	1
	3
	2
	2

	RAD  316
	فيزياء وأجهزة الطب النووي
Nuclear Medicine Physics 

	2
	---
	1
	3
	2
	2
	DRT  326
	فحوصات الأشعة الخاصة                 
 Special Radiographic Investigations
	2
	---
	2
	4
	3
	3

	CP     317
	التدريب السريريI  
Clinical Practice I 
	---
	---
	12
	12
	4
	-
	CP     327
	التدريب السريري II
Clinical Practice II
	---
	---
	12
	12
	4
	-

	RAD  318
	أساسيات التصوير المقطعى                      
Basic of CT   Radiography                       

	2
	1
	---
	3
	2
	2
	
	
	
	
	
	
	
	

	المجموع
	14
	3
	18
	35
	20
	
	
	
	12
	---
	22
	34
	20
	




	كود
Code 
	إسم المادة
Course Title
	عدد الساعات الأسبوعية
	معتمدة
	ساعات الامتحان
	كود
Code
	إسم المادة
Course Title
	عدد الساعات الأسبوعية
	معتمدة
	ساعات الامتحان

	
	
	محاضرة 
	متابعة
	عملي
	المجموع
	
	
	
	
	محاضرة
	متابعة
	عملي
	المجموع
	
	

	
	
	L
	TUT
	PRA
	TOT
	CHR
	Ex.Hr
	
	
	L
	TUT
	    PRA
	TOT
	CHR
	Ex. Hr

	السنــــــة  الرابعة

	الفصل الدراسي الأول
	الفصل الدراسي الثاني

	InRad 411
	فحوصات الأشعة التداخلية  
Intervention Radiography 

	2
	---
	1
	3
	2
	2
	MIF    421
	معالجة الصور الرقمية
                Medical Informatics
	2
	---
	---
	2
	2
	2

	DRT  412
	ضمان الجودةالإشعاعي
Radiographic  Quality Assurance 

	2
	--
	2
	4
	3
	3
	RAD  422
	 علم الأمراض الإشعاعي
Radiographic Pathology           

	2
	2
	---
	4
	3
	3

	RAD  413
	إدارة أقسام الأشعة
Radiology Departments. Management
	2
	---
	---
	2
	2
	2
	Proj    423
	مشروع التخرج
Project
	---
	---
	6
	6
	6
	---

	RAD  414
	تقنية الموجات فوق الصوتية 
Ultra Sound Technique                  

	2
	---
	1
	3
	2
	2
	DRT  424
	الدراسة الموجهة
Directed Study
	---
	2
	2
	4
	2
	--- 

	APRS 415
	تطبيقات الحاسوب في علوم الأشعة
Computer Applications in Radiology Sciences
	2
	---
	1
	3
	2
	2
	CP     425
	التدريب العملى IV
Clinical Practice IV
	---
	---
	18
	18
	6
	---

	CP     416
	التدريب العملى III
Clinical Practice III
	---
	---
	18
	18
	6
	--
	DRT  426
	السمنار
Seminar
	---
	---
	2
	2
	1
	---

	RAD  417
	طرق البحث والإحصاء الحيوي 
Research Methodology & Bio-Stat 

	2
	---
	2
	4
	3
	3
	
	
	
	
	
	
	
	

	المجمـــــــــــــــــوع
	12
	---
	25
	37
	20
	
	
	المجمـــــــــــــــــوع
	4
	4
	30
	38
	20
	


                               



نظام الدراسة ومدتها:-
أ) نوع الدراسة:
دراسة نظرية وعملية وفق نظام الساعات المعتمدة  لدرجات الشرف.
ب) مدة الدراسة:
مدة الدراسة 4 سنوات ( 8 فصول دراسية ومدة الفصل الدراسي 16 أسبوع) حيث يحتوي كل فصل دراسي على 20 ساعة معتمدة كحد أقصى و12 ساعة معتمدة كحد أدني بالإضافة إلى التدريب العملي بين الفصلين الدراسيين  لمدة شهر ما يعادل 12 ساعة في الأسبوع للسنة الثالثة و18 ساعة في الأسبوع للسنة الرابعة.
شروط القبول:-
الشروط العامة: وفق شروط القبول بجامعة الرازي (مساق علمي أحياء).
نظام تقويم البرنامج:
عن طريق الامتحانات الشفهية والتحريرية والاختبارات الدورية وامتحانات العملي على حسب مطلوبات التقويم الذاتي لبرنامج الجامعة (المباشر وغير المباشر).









First year













Mathematics - Math 114
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Mathematics
	2
	2
	-
	3


Course Description
The course gives students a broad overview of the basic elements contained in the course and student should be able to know all the calculation methods as introduction to radiological math and physics
Course Objective
To enable students to be able to compute various radiological functions and physical parameters through mathematical manipulations. In addition to the basic mathematical function and operation in general sciences mostly related to the field of radiography 
Contents
· Tensors   
· Transformations and Symmetries
· Differential Forms  
· Complex Analysis
· Global Theory    
· Integration
· The Exponential and Logarithm Functions
· Integral and deferential Calculus
· Differential Equations
· Matrices and Determinants
· Complex Numbers.
· Eagan values.  
· Linear equation with constant coefficient
· Trigonometry logarithm, Trig metric function
· Exponential law.



Course Outcomes
This course will enhance the students:
a) Ability to apply knowledge in linear algebra and mattresses to general physics I and II. In diagnostic and radiotherapy technology.
b)   Ability to apply knowledge in mathematics to radiation physics and dosmitry.
c) Ability to understand mathematical theories and dose calculation in radiation production program. 
d) Knowledge of current issues and awareness of emerging technologies. 

Text Books
· Andrew E. Blechman .A Mathematics Primer for Physics Graduate Students (2007).
· Karl Heinz Dovermann . A Summary of Calculus. University of Hawaii 2003.
· Ayres (Calculus) – 2nd Ed, Schaum's Series
· Stevenson, (Mathematical Methods for Science Students).
















General Physics- GPhy I  115
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	General Physics  
	2
	-
	2
	3


Course Description
The course gives an overview of general physics with more stress of the various form of energy. A series of extensive practical laboratory experiment are conducted to reinforce the theoretical aspect of the course.
Course Objective
The course is designed to overview fundamental principles of physics required for a thorough understanding of medical radiation physics and radiation protection.
Contents
· Basic idea on measurements and units.
· Vector analysis, Derivative of a vector, ordinary and partial differentiation
· Oscillations, Waves, Lissajous figures. Free, damped and forced oscillations, resonance, and sharpness of resonance. Sounds and ultrasound Doppler effects.
· Differential wave equation in one dimension, solution of wave equation (method of separation of variables). 
· Plane progressive waves. Superposition of waves. Stationary waves, characteristics of stationary waves.
· Thermodynamics and Kinetic Theory, Entropy and Second Law.
· Mechanical force, work and energy.
· Elementary electron theory, electric charge, potential and potential, capacity and capacitor.
· Magnetic fields around current, solenoids and electro magnets, moving iron meters. 
· Force on current in magnetic field, motor principles, moving coil meter, electromagnetic induction, mutual and self-induction, generation of AC supply heating effect of AC supply, peak and effective (RMS) values and mean value.
· Atoms, Quantum Mechanics, Angular momentum, spherical harmonics; Hydrogen atom.
· Hydrogen atom – wave function; Transitions; Selection rules; Fine structure
· Wave length -principle and working of G.P. Thomson's experiment - principle of Electron.
· Quantum Theory
· Nuclear Physics: General properties of Nuclei: Concept of Nuclear spin & parity, Experimental determination of spin & parity. Concept of magnetic dipole moment & electric quadruple moment of nuclei. Isobaric spin and mirror nuclei. 
· Nuclear forces and Stability of Nuclei: Concept of packing fraction and binding energy.
· Natural Radioactivity & radioactive decays: Type of radioactive decays, theory of radioactive disintegration, radioactive constants, Mean life of a radio element, radioactive equilibrium, half-life of a radio element, determination of decay constant and half-life, natural radioactivity, radioactive dating, Activity of radioactive sources, its unit. 
· Radioisotopes – their production & uses. Alpha decay: cause of alpha decay, basic α-decay process, range and energy of α-decay, α-decay systematics – Geiger Nuttle rules, Qualitative discussion on the theory of α-decay. β- decay: Types of β-decays, conditions of β+ & β decay and K capture, β-ray spectrum, Pauli’s neutrino hypothesis. γ-rays and their origin.
· Nuclear models: Evidence in favor of liquid properties of nuclei, Liquid drop model, Bethe-Weisackar’s mass formula. Applications of mass formula – estimation of fission energy, prediction of most stable member of an isobaric family. Statistical model and excited levels (Basic concepts only). 
· Nuclear Reactions: Types of nuclear reactions, conserved quantities of nuclear reaction, energies of nuclear reaction–Q-value & its experimental determination. Exoergic & endoergic reactions. Cross-section of nuclear reaction and its unit. 
· Nuclear fusion reaction – basic concepts of fusion
· Reactions, fusion barrier, fusion and thermonuclear reactions (PP chains only) .
· Nuclear Instrumentation: Mass spectroscope: Nuclear mass measurement– principle of ion optics, production and detection of positive ions, Bainbridge’s mass spectrograph. 
· Accelerators: Necessity of charge particle acceleration–construction and working principle of linear accelerator. Construction and working principle of a cyclotron. 
· Detector: Principles of detection of charge particles. Construction and working principle of gas filled detectors. Ionization chamber – its construction & working principle. Interaction of γ-particle with matter. Construction and working principles of scintillating detector.
Course Outcomes
This course will enhance the students:
· Ability to apply knowledge in Math to radiation physics applied in medical and health physics.
· This course will help the students in diagnostic and radio therapy field to apply knowledge about basic mathematic and physical theories, units of measurements to the application in the radiology field.
· Ability to understand and discuss the various type the radiation interaction methods to the radiation protection program, and application in the radiology field.





Text Books
· Michael Nelkon.Philip Parker . Advanced Level Physics. Science & Technology.UK. 2001.
· David Mcmahon. Quantum Mechanics Demystified. Non-Fiction - Science & Technology - Physics - ISBN: 0071455469.2008
· Ferdinand. Beer. Vector Mechanics for Engineers: Statics, SI Version - Beer . McGraw-Hill Publishing Co.2009





















Human Anatomy I - HAn 116
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Human Anatomy I
	2
	-
	2
	3


Course Description
The course gives abroad overview of the basic elements contained in the course. It is designed to extend the student's knowledge of anatomy in those areas relevant to the Practice of diagnostic radiography, sonography, nuclear medicine and radiotherapy. Students would be taught to locate the human body structures by their surface markings.
Course Objective
To enable the student to relate the anatomical structures of the human body to imaging techniques.
Contents 
· Anatomical Nomenclature
· Cell Structure 
· Tissues
· Skeletal System
· Divisions
· Bone structure and Articulations
· Movement and mechanics 
· Nervous System
· Respiratory System
Course Outcomes
The course will enhance the students:
1- This course will enable the student to understand the various part of human anatomy and its related structure in order to prepare the student to interact with various form of functional and morphological imaging. 
2- To apply knowledge about the structures of the human body as seen from diagnostic X-ray films and other available materials primarily to diagnostic radiology science. 
3- To apply knowledge in the planner anatomy for all the human body parts to be aware to all the radiographic procedures.
4- Ability to understand imaging techniques for all the human anatomical parts.
Text Books
· Dean, (Basic Anatomy and Physiology for Radiographers) – Blackwell Scientific pub. London.
· O' Rahilly, (basic Anatomy: A Regional Study of Human Structure's).
· Ross, (Founded on Anatomy and Physiology), 4th ed. New York.
· Warwick, (Gray's Anatomy), 35th ed – Longman.
· Last, (Anatomy Regional and Applied), 6th ed. – ELBS.
General Chemistry - GChm 117
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	General Chemistry
	2
	-
	1
	2


Course Description
The course is designed to comprise adequate knowledge of the atomic structure, chemical bonding and chemical properties of matter. 
Course Objective
The student should have enough knowledge about atoms and structures, chemical bonding, physical and organic chemistry.
Contents
· General introduction and course contents:
· The atoms electron, proton, neutron, atomic number, isotopes, atomic weight, electronic configuration, shells and sub shells, the four quantum numbers
· The electronic configuration (electromagnetic spectrum, Bohr theory, emission and absorption spectrum.
· Periodic Table (periodicity in chemical properties, [periodic law] 
· Chemical bindings:
· Ionic bound and covalent bond, hydrogen bond, properties of these bonds, coordinate bonds.
· Examples of these bonds, configuration structures of some simple covalent compounds TD, Linear and triangles structures 
· Physical chemistry 
· Organic Chemistry (Aliphatic compounds, Aromatic Compounds).
· Classification of organic compounds (aliphatic and aromatic) and the different functional groups (hydrocarbons, alcohol, phenols, aldehydes, ketones, ethers, amines, acids, acid halides, esters, amides, acid anhydrides.
· The important reactions of the above organic compounds. Introduction to reaction mechanism (Markovnikov's Rule).
· Isomerism: Structural and stereo-with emphasis on geometrical and optical isomerism.
Relationship of course to program outcomes
This course will able students to apply knowledge they gain in chemistry to study the chemical structures, Organic and Physical Chemistry so as to be able to apply this Knowledge in different Radiological Subjects 
Text Book
· Ebbing, D. and Gammon, S.D., 2010. General chemistry. Cengage Learning.










































Medical Terminology - MET 121
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Medical Terminology
	2
	-
	-
	2


Course Description
Pathologic manifestations on the radiograph and the subsequent technical variation required to produce an optimal diagnostic examination.
Course Objective
To orient students to pathological terminology and radiographic demonstration of pathology and their role in the production of an optimally diagnostic results. The course is designed to interface the radiologic technologist and the radiologist or doctor's view of the radiographic study.
Contents
	- Medical terminology.
	- Medicine.
	- Disease.
	- Causes and classification of diseases.
	- Manifestation of disease.
	- Diagnosis of disease.
Treatment of disease.
	- Some drugs used in medicine.
	- Branches of medicine.
	- Branches of surgery.
- 	Manifestation of damage to tissue cells.		.
	- Infection.
		- Examples of infective disease caused by various forms of 	micro-organisms.
		- Micro-organisms access to the human body.
		- Clinical signs and symptoms of infective diseases.
	- Inflammation.
	- Antibody formation.
	- Repair.
	- Disorders of growth.
	- Disorders of blood circulation.
		- Infectious fever.
		- Measles (Morbilli).
		- German measles (Rubella).
		- Whooping cough.
		- Mumps.
		- Chicken pox.
	- Infectious fever.
		- Small pox (variola).
		- Diphtheria.	
		- Scarlet fever.
Course Outcome
-This course will enable the student to apply 	the knowledge they gain, in diagnostic and 	radiotherapy basic medical courses and specified techniques.
Text Books
· Thompson, Thomas, (Primer of Clinical Radiology), 2nd ed – Little Brown and Company.
· Drummond, (Radiographic Techniques related to pathology).
· Davis, (Medical Terminology) , 3rd ed, - heinmann


















General Physics I- GPhy 125
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	General Physics I
	2
	-
	2
	3


Course Description
The course gives an overview of general physics with more stress of the various form of energy . A series of extensive practical laboratory experiment are conducted to reinforce the theoretical aspect of the course.
Course Objectives
The course is designed to overview fundamental principles of physics required for a through understanding of medical radiation physics and radiation protection.
Contents
· Basic idea on measurements and units.

· Vector analysis, Derivative of a vector, ordinary and partial differentiation
Kinematics 2D, 3D,  Forces, Energy, Energy and Linear
Momentum. Rotations and Angular Momentum, Equilibrium,
Gravity. 
· Formulation of Special Theory of Relativity And Relativistic Kinematics: The need for a new.
· model of kinematics (relativity). Electromagnetism and null result of Michelson-Morley.
· experiment, negation of ether concept. Postulates of special theory of relativity. Galilean.
· transformation (Newtonian kinematics) and Lorentz transformation. Application of Lorentz.
· transformation, timelike and spacelike events. Length contraction, time dilation and their examples and application to physical situations (viz. muon decay). 
Relativistic transformation of velocity. Relativistic Doppler effect and twin paradox.Fluids.
Oscillations, Waves, Lissajous figures. Free,              damped and forced oscillations, resonance, sharpness of resonance. Sounds and ultrasound Doppler effects .
· Differential wave equation in one dimension, solution of wave equation (method of separation of variables). Energy density of
· plane progressive waves. Superposition of waves. Stationary waves, characteristics of stationary waves. 
· Thermodynamics and Kinetic Theory, Entropy and Second Law.
· Mechanical force, work and energy .
· Kinetic theory of gases: pressure exerted by a gas using spherical polar coordinates.
· Maxwell’s law of velocity distribution, degree of freedom, law of equipartition of energy
· Maxwellian mean free path, transport phenomena – viscosity, Brownian motion (Einstein’s –Langevin’s theory), 
Experimental determination of Avogadro’s number, examples of Brownian
motion.
· Electrostatic include properties of electric charge , laws of electric force , induced charge ,   conductors and insulators. 
· Elementary electron theory , electric charge , potential and potential , capacity and capacitor .
· The electrical circuit , heating effect of DC current , ohm's law .
· EMF , electric resistance , factors affecting resistance on conductors , electrical power and laws of heating.
· Magnetic fields around current , solenoids and electro magnets, moving iron meters. 
· Force on current in magnetic field, motor principles, moving coil meter, electro magnetic induction, mutual and self induction , generation of AC supply heating effect of AC supply, peak and effective ( RMS) values and mean value.
· AC and AC principle , AC transformers including theory of construction , copper and iron loss , transformer regulation and rating , transformer power calculations.

Course Outcomes
This course will enhance the students :
· Ability to apply knowledge in Math to radiation physics applied in medical and health physics .
· This course will help the students in diagnostic and radio therapy field to apply knowledge about basic mathematic and physical theories, units of measurements to the application in the radiology field.
· Ability to understand and discuss the various type the radiation interaction methods to the radiation protection program, and application in the radiology field.

Text Books
-  Michael Nelkon. Philip Parker . Advanced Level Physics. Science & Technology.UK. 2001.
- David Mcmahon. Quantum Mechanics Demystified. Non-Fiction - Science & -  -- Technology - Physics - ISBN: 0071455469.2008
-  Ferdinand. Beer. Vector Mechanics for Engineers: Statics, SI Version - Beer . McGraw-Hill Publishing Co.2009







Human Anatomy II - HAn 126
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Human Anatomy II
	2
	-
	2
	3


Course Description
The course gives abroad overview of the basic elements contained in the course. It is designed to extend the student's knowledge of anatomy in those areas relevant to the Practice of diagnostic radiography, sonography, nuclear medicine and radiotherapy. Students would be taught to locate the human body structures by their surface markings.
Course Objective
To enable the student to relate the anatomical structures of the human body to imaging techniques
Contents
· Urinary System
· Reproductive System
A. Male 
External organs and internal organs
B. Female 
External organs, internal organs, and Mammary glands
· Digestive System
A. Primary organs 
a. Oral cavity, Esophagus, Stomach, Rectum,  small and Large intestine 
B. Accessory organs 
a. Salivary glands, Pancreas, Liver, Gallbladder, and Spleen.
· Cardiovascular System
A. Blood
1. Composition
2. Clotting system
3. Hematopoiesis 
B. Heart and vessels
· Endocrine System
· Lymphatic System 
· Broad Lines of Embryonic Development 
· Sensory System:
1. Orbits, Optic Nerve, and chiasm 
2. Hearing and Equilibrium 
3. Olfactory Nerve and smell 
4. Sensation and nerve ending 
5. Tastes 


Course Outcomes
The course will enhance the students:
1- To apply knowledge about the structures of the human body as seen from diagnostic X-ray films and other available materials primarily to diagnostic radiology science. 
2- To apply knowledge in the planner anatomy for all the human body parts to be aware to all the radiographic procedures.
3- Ability to understand imaging techniques for all the human anatomical parts.


Text Books
· Dean, (Basic Anatomy and Physiology for Radiographers) – Blackwell Scientific pub. London.
· O' Rahilly, (basic Anatomy: A Regional Study of Human Structure's).
· Ross, (Founded on Anatomy and Physiology), 4th ed. New York.
· Warwick, (Gray's Anatomy), 35th ed – Longman.
· Last, (Anatomy Regional and Applied), 6th ed. – ELBS.



























Bio Chemistry - BICh 127
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Bio chemistry 
	2
	-
	2
	3


Course description 
The course enables students to appreciate the mechanism of radioactive substances labeling with organic substances in nuclear medicine testing procedures.
Contents:
· Over all view of cell bimolecular.
· The structure and function of Carbohydrate.
· The structure and function of amino acid.
· The structure and function of Bio energetic
· The metabolism of Carbohydrates (digestion, glycolyses , Cryps Cycle, Pyrovate .)
· The metabolism of Protein(digestion, de carboxination, de amination, trans amination, urea formation, proteinsyntheses)
· The metabolism of Lipids(Digestion, Glycerol, Fatty acid, Kyton )
Course outcome 
The course will enhance the student: -
· Ability to understand the protein structures and metabolism to be able to understand the metabolic imaging, functioning examination, chemical and biochemical analysis so as to be able to understands different radiological subjects (MRI, Chemo therapy …. Etc) 

Text Book
· Beckett, G., Walker, S.W., Rae, P. and Ashby, P., 2010. Lecture Notes: Clinical Biochemistry (Vol. 23). John Wiley & Sons.


















Second year





Introduction to computer science - ICom  211
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Introduction to computer science 
	2
	-
	2
	3


Course Description
The course will include theory and practical in the uses of computers and component of computers and is suitable as a multi-disciplinary approach.
Course Objectives
- To give student an understanding of the basic concept of computer operation.
- To understand the application in record keeping, stop keeping and as control system in some imaging.
- To gain knowledge about how to use the internet in different sites 
Contents 
· Introduction to Computer, General Characteristics, Computer benefits, and application
· Programs (Application program, Classifications of Computers, Computer Language
· Hard ware (CPU, main memory, Accessories)
· Operating Systems (DOS applications)
· Mathematical tables (examples, the applied programs).
· Application of data inside the computer, (storage units, application of physical amounts, binary system, electrical digits inside the computers).
· Computer generation (technical electronic development for computer generations.
· Digital codes (ESCE).
· Internet (protocols, benefits of the net uses.
· Artificial intelligence (basics, languages, Porolof).
Course Outcomes
This course will enhance the student:
· The ability to gain knowledge in operating the computer and any radiological machine that uses the computer (CT, MRI, Ultrasound, NM). As well as acquisition of the system, image reconstruction, storage, display in the entire diagnostic X-ray department. 
· The ability to gain knowledge of the computer hardware, software, computer operating system, windows, software, tools for image processing is designed to be as a standard for the imaging modalities that uses the computer to display the sectional images in addition to the picture archive and communicating system (PACS).
· Knowledge of current issues and awareness of emerging technologies.
 Text Book
              Rite Mure (Introduction to computer)  2002.
Radiation Physics-I and II
	2nd year Semester one

	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Radiation Physics  I
	2
	-
	1
	2

	Radiation Physics  II
	2
	
	1
	2


Course Description
Designed to present the fundamental physics principles required for an understanding of the production of radiation, interaction of radiation with matter, dosimetry and the varying imaging and therapeutic modalities.
This course enables the students to know the nature of electromagnetic and spectrum of radiation, waves and quanta properties of electromagnetic radiations, fundamentals of radio activity.
Course Objectives
· The candidate should be able to demonstrate an understanding of :-
· The structure of the atom, the types of radiation and the modes of radioactive decay.
· The important electron and photon interactions with matter and state how they vary with energy and properties of the material.
· Attenuation in terms of absorption, scatters, HVL, and understands the inverse square law.
· The basic physics of the production of x-rays.
· Radiation quantities and units activity, Kerma, absorbed dose, equivalent dose, effective dose and the relationships between these quantities.
· The biological effects of radiation on tissue.
· Stochastic and deterministic effects of radiation
· Radiation risk, risk values and understand how factors such as age affect these values.
· The concept of radiation risk from medical exposures to patients.
· The requirements for the protection of staff and members of the public arising from their use of radiation and the extent to which they are .
· The UK regulations governing the medical exposure of an individual and of their own and other people's responsibilities .
· Their own responsibilities regarding the restriction of the environmental impact of their use of radiation measures of image quality.
· The basic physics of image receptors.
· The physics of CT imaging with particular reference to factors affecting image quality and dose.
· Nuclear medicine physics with particular reference to factors affecting image quality and dose.

Course contents
· Outline of the atomic structure, electromagnetic spectrum of radiations, waves and quanta, properties of electromagnetic radiations, fundamentals of radioactivity.
· Light: Intensity and quality, spectrum of white light, line spectra, photoelectric effect, photocell, fluorescence.
· Laser: Fundamentals of laser.
· X-ray: Production, intensity and quality, continuous and characteristic spectra, effects of variation of tube voltage and current, filters, etc. 
· Interaction of Radiation with Matter
· Processes of interaction, secondary electron emission and Ionization of matter, energy absorbed from X-rays. Scatter factors affecting transmission of a homogeneous beam through an object. Geometry, thickness, wave-length of beam composition of the object, transmission through body tissues, transmission of a heterogeneous X-ray beam.
· Reduction in intensity due to absorption and the inverse-square law, filtration, relative amount of scattered radiation during transmission through body tissues, and the physics of the radiation.
· Health physics radiation instrumentation.
· X-ray Measurements
· Nuclear energy
· Nuclear weapons: fission, fusion, neutron, and "dirty" bombs, hybride weapons.
· Medical applications: different methods for radiation therapy and diagnostics in nuclear medicine.
· Radiometric dating: Carbon-14 and other methods
Course outcomes
This course enhances the student:
· Knowledge of radiation physics, radiation dosimetry interaction of radiation of the matter and application in medical and health physics.
· Ability to understand all the methods of radiation protection, radiation measurements in all the conventional x-ray machines and CT scanner.
· Ability to understand all the methods of commitment to lifelong learning.
· Knowledge of current issues and awareness of emerging technologies

Text Books
· W.J. Ashworth F.Jaundrell- Thompson .X-ray Physics & Equipment. Blackwell Science Ltd
· G.F. Knoll. Radiation Detection and Measurement. 3rd ed. (John Wiley & Sons, New York, NY, 2000).
· W.R. Leo. Techniques for Nuclear and Particle Physics Experiments: A How-To Approach. 2nd ed. (Springer-Verlag, New York, NY, 1994).
· I.N. Bankman. Handbook of Medical Imaging. 1st ed. (Academic Press, San Diego, CA, 2000).






















Care of patient and nursing - RAD 212
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Care of patient and nursing 
	2
	-
	2
	3


Course Description
The course give a broad over view of the basic elements contained in the course, it introduce students to bed guide radiography of patients especially those with special condition such as intravenous drips , oxygen therapy , respirators , traction, tube drainage and those in the intensive care unit.
Course Objective
To give students an understanding of problems of bed side theatre and intensive care unit radiology department.
Contents
Nursing:-
· Including management of chair and stretcher patient, nursing care (Temperature, pulse and respiration) . 
· Simple application of sterile dressing, setting a sterile trolley , surgical scrubbing of hands . 
· Bacteria (Its nature and spread of infection, autoinfection and cross infection , the inflammatory process, local tissue reaction, general sterile department , identification and care of instruments. 
· Blood pressure and its measurement. 
· Regulations regarding general and dangerous poisons , units of measurements , administration of oxygen , enema and colonic irrigation , bed pans and urinals . Injections (types and preparation of trolley).
· Hospital staff and organization, records relating to patient and departmental statistics,
· Stock taking and sock keeping, professional attitude and radiographers towards patients and other members of hospital staff. 
· Medico Legal Aspect (Accident in Radiology and Radio Therapy Department). 
· Appointments organization (Minimizing waiting time, Outpatient and follow up clinics). 
· Word radiography (General observations regarding preparations and special care for patient and equipment radiography in the operating theatre and special needs preparations and equipment, conducts and hazards.


Reception and Care of Patient:
· First conduct with patient in the department.
· Management of unconscious patient. 
· Elementary hygiene personal cleanliness, hygiene in relation to patients, pre and post anesthetic care of patient , 
· Essential care in the department of patient who has tracheotomy or a colostomy,
· Patients requiring special care due to infirm , disability of illness and procedures taken , 
· The inflection patient in the department and ward.
Preparation of Patient for general X-ray or Radio Therapeutic procedures:  
· Departmental instruments to cut patients or staff , use of aperients , 
· Principles of catheterization and intubations, premedication (uses , methods , nursing care before and after X-rays in neurological and vascular and respiratory conditions.
Radiological Contrast Agent:
· Barium preparation ( Barium Sulphate , types of solution , concentration , preparation for different cases). Additional modification. Tonic acid, activators , flavoring agent and food mixture for children.
· Organic Iodine compound , water soluble group , ingested group, agents for mechanical filling, significance of iodine content , preparation , iodized oil , sensitivity test and side effect. Application of various system, methods of introduction to the body, thorium (Preparation and application) , cases (air oxygen , carbon dioxide , applications and dangers.
Course outcomes
The course will enhance the student:
· To asses patient condition and demonstrate accepted infection control and general safety practice, respond opportunity to emergency situation.
· To have knowledge about communication skills, and identify radiological pharmaceuticals and their application in all the diagnostic radiology imaging fields.

Text Books
· Chesney, (Care of the patient in Diagnostic Radiography) – Blackwell Sc. Pub.
· Roper, (principles of Nursing, 2nd ed. Livingstone.
· Ross, (Foundation of Nursing and First-aids). 5th ed. Livingstone.
· Goldman, (A nurse's Guide to the X-ray Department) 2nd ed. Blackwell Sc. Pub.


Pathology I - Path 213
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Pathology  I 
	2
	2
	-
	3


Course Description
Introduce theories of diseases and the pathophysiologic disorders that affect the healthy system. Etiology, clinical manifestation, path physiologic responses.  
Course Objectives
Upon successful completion of this course the student will be expected to: -
1- Define the basic terms related to pathology.
2- Describe the basic manifestation of pathological conditions and their relevance to radiologic procedures.
3- Discuss the classification of trauma, inflammation.
4- Describe examples, sites complications and prognosis of trauma.
5- Describe radiologic procedures used in the diagnosis of trauma.
6- List the causes and process of tissue disruption.
7- Describe the healing process.
8- List and define the systemic classification of disease.
Contents 
· Introduction to pathology 
· Cell injury and adaptation 
· Cellular adaptation, Cell injury, features of reversible injury, Features of irreversible injury, Fatty change,fatty liver, Pathologiccalcification,Necrosis, Gangrene, Atrophy, Hypertrophy, Hyperplasia, Metaplasia
· Acute and chronic inflammation 
· Inflammation, Acute inflammation, Transudate and exudates, Chemical mediators, Chronic inflammation, Granuloma.
· Cell repair wound healing
· Regeneration, Cell repair, healing by primary intention, healing by secondary intention, factors that affecting the healing process.
· Hemodynamic disorders, thrombosis and shock.
· Edema, Hyperemia and congestion, Hemorrhage, Shock, Thromboses, Embolism, Infarction.
· Neoplasia
· Dysplasia, Difference between benign and malignant neoplasm, Nomenclature of tumors, Characterization of malignant neoplasm, TNM system of staging, Me tastes, Cellular changes in malignancy, Clinical features of neoplasia,Radiosensitivity of cells, Carcinogens.
· Disorders of immunity 
· Types of immunity, Antigens, Cells of immune system, Hypersensitivity reactions
· Auto immune disease, Transplant rejection.
Course Outcomes
The course will enhance the students:
· To apply knowledge in general pathology that include a barrier review of normal structure and function followed by more depth description of specific pathology process.
· Ability to understand radiographic pathology course to be as basic knowledge to help in understanding the images radiographic appearance and to be aware to the suitable selected radiologic procedures in diagnostic radiology.
· The ability to learn the basic characteristic, etiology, pathogenesis, clinical feature of diseases.

Text Book
· Krishna, V., 2004. Textbook of pathology. Orient Blackswan.














Radiation Physics 1 -  RAD 214
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Radiation Physics  1
	2
	-
	1
	2


Course Description
Designed to present the fundamental physics principles required for an understanding of the production of radiation, interaction of radiation with matter, dosemetry and the varying imaging and therapeutic modalities.
This course enables the students to know the nature of electromagnetic and spectrum of radiation, waves and quanta properties of electromagnetic radiations, fundamentals of radio activity.
Course Objectives
The candidate should be able to demonstrate an understanding of:-
· Atom structure, the types of radiation and the modes of radioactive decay.
· Electron and photon interactions with matter and state how they vary with energy and properties of the material.
· Attenuation in terms of absorption, scatters, HVL, and understand the inverse square law.
· Physics of the production of x-rays.
· Radiation quantities and units activity, Kerma, absorbed dose, equivalent dose, effective dose and the relationships between these quantities.
· Radiation risk, risk values and understand how factors such as age affect these values.
· The concept of radiation risk from medical exposures to patients.

Contents
Introduction to the course 
- Outline of the atomic structure, electromagnetic spectrum of radiations, waves and quanta, properties of electromagnetic radiations, fundamentals of radioactivity.
- (Light): Intensity and quality, spectrum of white light, line spectra, photoelectric effect, photocell, fluorescence.
- (Laser): Fundamentals of laser.
- (X-ray) : Production, intensity and quality, continuous and characteristic spectra, effects of variation of tube voltage and current, filters, etc. (Interaction of Radiation with matter).
- (Interaction of Radiation with Matter)
Processes of interaction, secondary electron emission and Ionization of matter, energy absorbed from X-rays. Scatter factors affecting transmission of a homogeneous beam through an object. Geometry, thickness, wave-length of beam composition of the object, transmission through body tissues, transmission of a heterogeneous X-ray beam.
-Reduction in intensity due to absorption and the inverse-square law, filtration, relative amount of scattered radiation during transmission through body tissues, and the physics of the radiation.
- (Biological effects of radiation)
General actions of ionization, Biologic damage Determination of the quality and quantity of ionization of ionization on the degree of radiographic response, Uniformity of dose and the response of tissues and organisms to the total body irradiation factors characterizing the classical radiation syndromes.
- (Health physics radiation instrumentation).
Types propose, characteristics advantage devices Ionizing chamber, thimble chamber, Geiger-Muller detector, and Semiconductor detectors scintillation detectors, electrometers, pulse amplifiers, channel and multi-channel analyzers, statistical fluctuations. Probability, poison's Distribution and the standard deviation.
- (X-ray Measurements)
-Intensity , dose-rate and their measurements, effects of X-rays which may be used for measurements, reason for choice of air-ionization, the roentgen, the Rad and the Rem, the divert, simple principles of dose-meters, the fluorescent effect of X-rays, the photographic film as a dose-meters, X-ray quality specification and measurement, Peak Hv, HVT, routine methods of checking quality.
-Nuclear energy: Fission reactors (boiling water, pressurized water , heavy water, breed reactors), reactor accidents, nuclear fuel processes from uranium mining to final deposition, transmutation of nuclear waste, fusion research
-Nuclear weapons: fission, fusion, neutron, and "dirty" bombs, hybride weapons.
-Medical applications: different methods for radiation therapy and diagnostics in nuclear medicine.
-Radiometric dating: Carbon-14 and other methods
Course outcomes
This course enhances the student:
· Knowledge of radiation physics , radiation dosimetry interaction of radiation of the matter and application in medical and health physics.
· Ability to understand all the methods of radiation protection, radiation measurements in all the conventional x-ray machines and CT scanner.
· Ability to understand all the methods of commitment to life long learning.
· Knowledge of current issues and awareness of emerging technologies

· Text Books
· - W.J. Ashworth F.Jaundrell- Thompson .X-ray Physics & Equipment. Blackwell Science Ltd
· - H.E. Johns and J.R. Cunningham. The Physics of Radiology. 4th ed. (Charles C Thomas, Springfield, IL, 1983).
· -  K.R. Kase and W.R. Nelson. Concepts of Radiation Dosimetry. (Pergamon Press, New York, NY, 1978).
· - G.F. Knoll. Radiation Detection and Measurement. 3rd ed. (John Wiley & Sons, New York, NY, 2000).
· - W.R. Leo. Techniques for Nuclear and Particle Physics Experiments: A How-To Approach. 2nd ed. (Springer-Verlag, New York, NY, 1994).
· - I.N. Bankman. Handbook of Medical Imaging. 1st ed. (Academic Press, San Diego, CA, 2000).
















Radiographic Anatomy - RAD 215
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Radiographic  Anatomy 
	2
	-
	2
	3


Course Description
The course is declaimed to extend student's knowledge of anatomy in those areas relevant to the practice of diagnostic radiography. Students would be taught to locate the structures of the body by their surface markings, introduction to imaging modalities
Course Objectives
· To enable the student to relate anatomical structures of the human body to imaging techniques.
· Fulfillment the requirements of students in anatomical constructors of organs in the radiographs i.e., X-ray Images.
Course Content
· Introductory lecture
· To orient the student about the course contents and the flow of the lectures during the semester beside general radiographic terms, body surfaces and parts, radiographic projections, common projections terms, structures appearance principles, general body positions and specific body positions.
· Chest radiography
· Abdomen and pelvic radiography
· Upper limbs radiography
· Lower limbs radiography
· Spines radiography
· Skull radiography
· Digestive system radiography, part one
· Biliary tract radiography
· Angiography (Arteriography)
· Hysterosalpingography
· Myelography
· Intravenous urography (IVU)



Relationship of Course to Program Outcomes
The course will enhance the students:
· The ability to apply knowledge about the human anatomy to radiographic images.
· The ability to apply knowledge to enable the students to link between the anatomical parts, radiographic appearance to related positioning. 
· Ability to compare planner anatomy to the radio graphic anatomy and recognize anatomical structures as seen in the conventional radiography examinations. 

Text Book
· Möller, T.B., Reif, E. and Stark, P., 2000. Pocket atlas of radiographic anatomy (Vol. 3). Thieme.

















Physiology I - Phys I  216
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Physiology I
	2
	1
	-
	2


Course Description
The courses offer learning experiences, which enable the students to understand normal body functions in order to explain deviations from normal in physiological stress and disease. The courses emphasize the mechanisms, which control the various organ systems and their integration
Course Objectives
· To enable students to understand the normal function of the body system and recognize their relevance to the practice of radiography and to appreciate the deviation from normal.
· To enable students to apply the basic principles of the physiology.
· To enable students to physiological knowledge and skills.
· To enable students to Develop independent study habits to continue to learn physiology and other medical sciences on his own.
Contents
· Introduction and cell structure.
· Transport mechanism and homeostasis.
· Body fluids.
· Fluid exchange and water balance.
· Excitable tissues (RMP, AP).
· Nerve and muscle
· Endocrine System
· Autonomic nervous system (introduction)
· Neurotransmitters and receptors.
· Effects of symp. and para symp. Stimulation
· Introduction to Hematology
· Erythrocytes (RBCs)
· Hemoglobin and Anemia
· Leucocytes (WBCs)
· Lymphocytes and immune system
· Blood groups
· Platelets and Hemostasis
· Introduction to cardiovascular system
· Cardiac muscle and conductive system
· ECG
· Cardiac cycle and heart sound
· Cardiac output
· Control of blood pressure
· Introduction to Temperature and metabolic rate
· Regulation of body temp
· Abnormalities of temp. regulation
· Basal metabolic rate
· Factors affecting BMR
Course Outcomes
This course will enhance the students:
· Ability to apply knowledge in the body function of different body systems including metabolism,absorption, Systemsfunctions, fluid balance, to be as base for biomedical science (MR metabolic imaging,FMRI, anatomical imaging, measurement of blood flow and perfusion, contrast agent administration in all the radiology department.
· Ability to link between the anatomical parts, function of the leaving cell at both morphological and molecular level, have knowledge about transport phenomena, genetic mechanism, cell division, cell cycle, cell growth, cell response to injury in order to cover the full requirements of radiation protection.
· Ability to link between the anatomical parts, function of the leaving cell and human body to radiological techniques (MRA, MRS, FMRI,Oncology) in all diagnostic and radiotherapy field.

Text Books
· Dean, (Anatomy and Physiology for radiographers)Black well SC. Pub.
· Green, (Human Physiology) – Blackwell Sc. Pub.
· Guyton, (Medical Physiology)








Medical Electronics - MELC 217
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Medical Electronics
	2
	-
	-
	2


Course Description
 To give a broad overview of the basic elements contained in the course.
Course Objective
Give the student an understanding of the physical principal and electronics of X- ray apparatus as a prerequisite to the study of diagnostic and therapy units
Contents
-  Introduction to electronics
-  Meters(analogue types). Functions, use of shunts, meters in common use in X-ray and therapy units, location in X-ray circuits, reading meters calibration.
-  Meters  (digital types). Principals and features.
-  The Ac transformer.
·  Theory of construction, covered and iron loss, transformer regulation and rating.
·  Transformers commonly used on diagnostic and deep therapy    X-Ray unit.
-  Thermionic emission
· The vacuum diode and its characteristics variation of anode current with anode voltage, the filament transformer, the effect of gas in the diode tube, the Thermionic gas diode, triode valves as amplifiers.
· Solid-state devices diodes and transistors.
-   X-Ray Tubes/Therapy Tubes
· Construction of the fixed anode X-ray tube, inserts, and shields, filament design, methods of thermal energy dissipation (Cooling).
-  Rectification and High Tension Circuits
· The rectification process (Greets-bridge model, etc.) Metal rectifiers, principle of semiconductors, solid-state rectifiers, the self-rectified and the full-wave justified circuits, High-tension shock-proofing.
-   Basic bio electric signal
-  The ECG, EEG, EMG
-  Source and signal characteristics
-  Impedance and dynamic range
-   Logic device and memories
-   Bio magnetism, electrical safety in hospitals
-   Low frequency application
-   Diathermy  electro surgery Galvanic skin response
Outcomes
The course will enhance the students:
· Ability to have knowledge about basic function about electronic parts i.e. resisters, condenser , inductor , semi conductor and their component and function in simple and basic circuit both individual and integrated where all the diagnostic and radiotherapy equipments depends upon this items .
· This course give the basic principle of scientific measurements tools in diagnostic and radio therapy technology.
· The course gives the ability to identify analysis of electricity, electronic instrumentation, circuits which is essential for signal processing in all the diagnostic and radio therapy equipments used in radiology. 

Text Book
                 -     Ball Moore,  (Essential physics for radiographers), Balckwell Sc. Pub.













Fundamentals of Radiological Science - RAD 218
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Fundamental Of Radiological Science
	2
	-
	-
	2



Course Description
History of X-rays, radiation protection, radiographic exposure and the role of radiology in the medical environment. An introduction to common modalities in diagnostic radiology, radiation therapy, nuclear medicine, computed tomography, ultrasound, and special procedures.
Course Objective
To give students sufficient knowledge and practical experience to enable them to carry out image recording techniques currently employed in diagnostic radiology, nuclear medicine, and Radiation Therapy Technology.
Contents
· Introduction to the course.
· History and Discovery of radiation.
· Principles of radiologic imaging and processing
· Principles of radiation protection.
· Positioning terminology
· Chest radiography
· Care of patient in Radiology Department, Professional development and job description, Ethics and professional Conducts
· Abdominal Radiography
· Radiographic studies and special procedures (basic)
· Principles of radionuclide imaging techniques
· Basics of CT, MRI, NM, U/S Physics
· Basics of CT MRI, NN, U/S Techniques and applications.
· Radiotherapy Physics.
· Radiation Protection and care of cancers patient 
· Types of Radio Therapy Machines
· Types of treatment (Tele and Brachy, seeds)
· Doses and units 

Course outcomes
This course will enhance the student:
· Knowledge of basic radiation protection and introduction to medical terminology, ethical and legal issues for health care professional and orientation to the program and health care system 
· Ability to define medical terms and basic radiation protection practice and relate the role of radiography to health care
Text Books
· Fosbinder, R. and Orth, D., 2011. Essentials of radiologic science. Lippincott Williams & Wilkins.
· Bushong, S.C., 2013. Radiologic science for technologists: physics, biology, and protection. Elsevier Health Sciences.




















  Radiation Protection- RAD 222
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Radiation protection
	2
	-
	1
	2


Course Description
The course develops an awareness of the potential hazards in Radiology departments and its immediate surroundings. It ensures that the student takes reasonable preventive remedial measures, and that he knows the action he should take when an accident occurs, having due regard to the result of this action on the normal functioning of the department.
It provides students with the basic theory of hazards of radioactivity and precaution taken to minimize the risk.
It provides students with radiation measurement how to deal with radiation accident and emergencies in nuclear medicine department.
Course Objective
To make the student aware of the possible dangers that exist in a radiological or therapeutic department or any area where ionizing radiation is used for medical or dental use. Also, to enable the student to deal correctly and effectively with these dangers.
On completion of this course the student will be able to monitor radiation and contamination and be able how to deal with, and will be able to understand basic principles of radiation safety.
Contents
Introduction
· Source and Type of radiation
· External and internal exposures 
· Cardinal principals of protection (time, distance, shield,)ALARA principals,HVL
· Interaction of radiation with living cells and phases of interaction
· Biological effects of ionizing radiation
· Detection and measurement devices
· Radiation Units
· Classification of radiation work area
· Radiation and pregnancy, and radiation effects on fetus 
· Departmental Protection



Course Outcomes
This course will enhance the students:
· Ability to apply knowledge of the radiation physics and have knowledge about all the radiation protection methods and devices 

Text Books
(1) (Code of practice in Radiation protection against Ionizing Radiations for Medical and Dental Use)
(2) Cember, (Introduction to Health Physics).
(3) Ashworth, (X-ray Physics & Equipment).
(4) John Harbert (1984), Textbook of Nuclear Vol. (1,2) Second edition.
(5) Lombardi, M. Radiation Safety in nuclear medicine: CRC Press
(6) Bernier DR et al (1997) Nuclear Medicine Techniques and Technology, Fourth Edition, Mosby.
(7) Statkiewiez, Visconti and Ritenour: Radiation protection in Medical radiography.
(8) http: Library kee. Hawii.eu/external/radiologic-technology.
(9) Bernier DR et al (1997) Nuclear Medicine Techniques and technology, Fourth Edition, Mosby.

























Physiology II -Phys II 223
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Physiology II
	2
	1
	-
	2


Course Description
The course gives a broad overview on the basic elements contained in the course. It is designed to build on the basic knowledge of physiology gained by students previously. Physiology of cells, tissues and systems are covered. Special emphases are placed on the function of body systems which are of relevant to technologist in an imaging department
Course Objectives
· To enable students to understand the normal function of the body system and recognize their relevance to the practice of radiography and to appreciate the deviation from normal.
· To enable students to apply the basic principles of the physiology.
· To enable students to physiological knowledge and skills.
· To enable students to Develop independent study habits to continue to learn physiology and other medical sciences on his own
Contents 
· General introduction and course description, objectives, and course contents.
· structure and functions of respiratory system
· Ventilation
· Gas exchanges in the lungs
· Gas transport in the blood
· Control of respiration
· Digestive system (functions and structures)
· Stomach
· Pancreas
· Liver and bile
· Small and large intestine
· Digestive system (functions and structures
· RBF  and GFR
· Tubular function
· Acid base balance
· Introduction to endocrine system
· Pituitary gland
· Thyroid gland
· Adrenal gland
· Endocrine pancreas
· Para thyroid gland
· Introduction to nervous system
· Spinal cord
· Brain
· Introduction to reproduction
· Puberty
· Male reproductive function
· Female reproductive function
Course Outcomes
This course will enhance the students:
· Ability to apply knowledge in the body function of different body systems including metabolism, absorption renal function, fluid balance, genetourinary function, central nerves and endocrine system to be as base for biomedical science (MR metabolic imaging,FMRI, anatomical imaging, measurement of blood flow and perfusion, contrast agent administration in all the radiology department.
· Ability to link between the anatomical parts, function of the leaving cell at both morphological and molecular level, have knowledge about transport phenomena, genetic mechanism, cell division, cell cycle, cell growth, cell response to injury in order to cover the full requirements of radiation protection.
· Ability to link between the anatomical parts, function of the leaving cell and human body to radiological techniques (MRA, MRS, FMRI,Oncology) in all diagnostic and radiotherapy field.

Text Books
· Dean, (Anatomy and Physiology for radiographers)Black well SC. Pub.
· Green, (Human Physiology) – Blackwell Sc. Pub.
· Guyton, (Medical Physiology)





Pathology II - Path II 224 
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Pathology  II
	2
	1
	-
	2


Course description  
Content is designed to introduce theories of disease causation and pathophysiologic disorders that compromise healthy human systems. Etiology, pathophysiology, age specific responses, clinical manifestations, the diagnostic procedures, complication of selected diseases, and the treatment and/or management are presented. 
Course Objectives
Upon successful completion of this course the student will be expected to:-
- List and define the systemic classification of disease.
- Identify disease caused by or contributed by genetic factors
- Describe the basic manifestation of pathological conditions of cardiovascular system  
- Describe the basic manifestation of pathological conditions of Respiratory system  
- Describe the basic manifestation of pathological conditions of Urinary system  
- Describe the basic manifestation of pathological conditions of GIT system  
- Describe the basic manifestation of pathological conditions of Skeletal system  
- Describe the basic manifestation of pathological conditions of CNS system  
     - Describe the basic manifestation of pathological conditions of Hipato billiary  system
Contents
· Systemic Pathology
· General Introduction 
· [bookmark: gjdgxs]Cardiovascular Disease
· Atherosclerosis
· Cardiac Anatomy
· Cardiac Adaptations
· Inflammatory Diseases of Vessels and Diseases of Veins 
· Aneurysms and Vascular Tumors 
· Ischemic Heart Disease
· Peri- and Myocardial Diseases
· Valvular Disease
· Pulmonary Disease
· Edema, Embolism, Infarction, and Pulmonary Hypertension 
· Lung Infections 
· T.B of the lung 
· Airway Diseases COPD 
· Lung Disease Caused by Inhaled Dust 
· Lung tumors 
· Renal Disease
· Congenital Anomalies and Evaluation of Renal Disease 
· Tubulo-Interstitial Diseases 
· Acute Renal Failure 
· Renal Neoplasms and Cysts 
· Inflammatory Glomerular Disorders Associated with Nephrotic Syndrome 
· Uremia
· Bone and Joint Disease
· Fractures 
· Metabolic Bone Diseases 
· Primary Bone Diseases Affecting Bone Growth 
· Paget's Disease 
· Fibrous Dysplasia 
· Bone Tumors, Metastatic and Primary 
· Gastrointestinal Tract Disease
· Diseases of the Esophagus 
· Diseases of the Stomach 
· Non-Neoplastic Disease of the Small Bowel and Colon 
· Inflammatory Bowel Disease 
· Tumors of the Small Bowel and Colon.
· Liver and Biliary Tract Disease
· Viral Hepatitis 
· Cirrhosis 
· Metabolic Liver Disease 
· Intrahepatic Biliary Tract Disease 
· Hepatic Tumors.
· Neuropathology
· Vascular Disease
· Trauma to the CNS
· Infections of the CNS 
· Tumors of the CNS
· Diseases of the Myelin Sheath
· Spinal Cord Disease
Course Outcomes
The course will enhance the students:
· To apply knowledge in general pathology that include a barrier review of normal structure and function followed by more depth description of specific pathology process.
· Ability to understand radiographic pathology course to be as basic knowledge to help in understanding the images radiographic appearance and to be aware to the suitable selected radiologic procedures in diagnostic radiology.
· The ability to learn the basic characteristic, etiology, pathogenesis, clinical feature of diseases.
· The student will classify different types of diseases; explain the pathogenesis of common diseases; identify the signs and symptoms of common diseases, main risk factors

Text Book
· Krishna, V., 2004. Textbook of pathology. Orient Blackswan.























Radiation Physics II - RAD 225
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Radiation Physics  II
	2
	-
	1
	2


 Course Description
Designed to present the fundamental physics principles required for an understanding of the production of radiation, interaction of radiation with matter and the varying imaging and therapeutic modalities.
This course enables the students to know the nature of electromagnetic and spectrum of radiation, waves and quanta properties of electromagnetic radiations, fundamentals of radio activity.
Course Objectives
The candidate should be able to demonstrate an understanding of: -
· In vivo dosimerty in Medicine 
· Calibration of the detectors 
· Biological effect of low ionizing radiation doses 
· Dose metric parameters of Medical Imaging 
· Diagnostic reference levels
· Radiation quantities and units activity, Kerma, absorbed dose, equivalent dose, effective dose and the relationships between these quantities.
· The biological effects of radiation on tissue.
· Stochastic and deterministic effects of radiation
· Radiation risk, risk values and understand how factors such as age affect these values.
· The concept of radiation risk from medical exposures to patients.
· The requirements for the protection of staff and members of the public arising from their use of radiation and the extent to which they are.
· The basic physics of image receptors.
· The physics of CT imaging with particular reference to factors affecting image quality and dose.
· Nuclear medicine physics with particular reference to factors affecting image quality and dose.
Contents
· General Introduction  
· CT Physics 
· Dose measurements 
· CTDI, Dose length product and new CT regenerations measurements.
· In vivo dosimetry in CT 
· PET and SPECT dose measurements.
· Justification of Medical Practice of Ionizing Radiation 
· Radiotherapy Dosimetry 
· Calibration of The detectors
· MRI imaging physics 
· Risks from MRI 
· Non –Ionizing radiation Physics and Dosimetry.
· Biological Effects of Non-ionizing radiation
· Non-ionizing radiation detectors and dosimetric Units.
Course outcomes
This course enhances the student:
· Knowledge of radiation physics, radiation dosimeter interaction of radiation of the matter and application in medical and health physics.
· Ability to understand all the methods of radiation protection, radiation measurements in all the conventional x-ray machines and CT scanner.
· Ability to understand all the methods of commitment to lifelong learning.
· Knowledge of current issues and awareness of emerging technologies

Text Books
· K.R. Kase and W.R. Nelson. Concepts of Radiation Dosimetry. (Pergamon Press, New York, NY, 1978).
· G.F. Knoll. Radiation Detection and Measurement. 3rd ed. (John Wiley & Sons, New York, NY, 2000).
· W.R. Leo. Techniques for Nuclear and Particle Physics Experiments: A How-To Approach. 2nd ed. (Springer-Verlag, New York, NY, 1994).
· I.N. Bankman. Handbook of Medical Imaging. 1st ed. (Academic Press, San Diego, CA, 2000).










Cross section Anatomy - RAD 226 
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Cross section Anatomy
	2
	-
	2
	3


Course Description
The course is designed to give students a good knowledge on sectional anatomy, so that they would be more familiar with the various cross-sectional appearances of the human body that lends itself important in general radiographic imaging and in computerized imaging of the human body.
Course Objective
By the end of the course students should identify different anatomical structures imaged by CT or MRI, and should also describe the relationship between the different body parts and discuss the directions and levels of these cross-sections.
Contents 
The student should be able to describe cross sectional anatomical structures on CT, and MRI slices of the different regions of the body:
I. The Head 
A. Bones of the skull and cranium 
1. Skull and cranium 
2. Cranial cavity 
3. Facial skeleton 
4. Paranasal sinuses 
5. Foramina of the skull
B. The Brain  
C. The Ventricle System 
D. Meninges 
E. Arterial Blood Supply 
F. Venous drainage 
G. Cranial nerves 
H. The Orbital Cavity
I. Auditory Canal 
J. Endocrine System - Pituitary Gland 
II. The Spine 
A. Typical vertebrae components 
B. Cervical vertebrae components 
C. Thoracic vertebrae components 
D. Lumbar vertebrae components 
E. Sacrum 
F. Coccyx 
G. Intervertebral discs 
H. Vertebral column 
I. Spinal cord 
J. Spinal plexus 
III. The Soft Tissue Neck (Skeletal Components -- see Spine) 
A. Tissue organization 
B. Viscera of the neck 
C. Vascular supply (major branches) 
D. Musculature of the neck.
IV. The Thorax 
A. Skeletal anatomy of the thorax 
B. Thoracic cavity 
C. Superficial features of the heart 
D. Chambers and valves 
E. Vascular supply and drainage 
F. The great vessels of the heart 
G. Associated thoracic structures 
H. Breast.
V. The Abdomen 
A. Abdominal regions 
B. Diaphragm 
C. Abdominal musculature 
D. Abdominal peritoneum 
E. Peritoneal Cul-De-Sacs 
F. Abdominal vasculature 
G. Venous drainage of the abdomen.
H. Hepatic portal system 
I. Abdominal viscera 
VI. The Pelvis 
A. Pelvic cavity 
B. Bony pelvis 
C. Pelvic musculature 
D. Vasculature 
E. Innervations 
F. Pelvic viscera 
G. Viscera of female pelvis 
H. External genitalia and related perineum  
I. Musculature
J. Reproductive organs of the male pelvis.
VII. The Upper Extremity.
VIII. Lower Extremity.
Course Outcomes
The course will enhance students:
· Ability to apply knowledge comparing of planner anatomy to sectional anatomy and recognize anatomical structures as seen in CT, MRI and all other imaging moralities in diagnostic radiology imaging field.
· Ability to apply knowledge in human anatomy in different ways of presentation, sectioning and radiographic so as to be more familiar in all the imaging modalities radiographic appearance at diagnostic level.
· Ability to apply knowledge in radio therapy field to check and revise the dose depths measurements in the radiotherapy planning. 

· Text Book
· Dixon, A.K., Bowden, D.J., Ellis, H. and Logan, B.M., 2015. Human sectional anatomy: atlas of body sections, CT and MRI images. CRC Press
Radiation Instrumentations I- DRT 227
	Course
	Lectures
	Tutorial
	Practical
	Credit hours

	Radiation Instrumentation 1

	2
	-
	1
	2



Course Description 
The student would be expecting to operate the equipment effectively and efficiently and recognize minor equipment faults that may develop and the necessary action to prevent damage to the equipment. He will also be expected to evaluate the performance of this equipment and associated equipment, so it is of recommended standard of operation and performance, likewise he could be expected to perform routine equipment testing with the basic skill.   
Course Objective 
To introduce the student to the basic electrical and electronic principles behind the construction of diagnostic x-ray appearance so that he can manage both operation and maintenance and care.
Contents 
· Diagnostic X-Ray Tubes
A. X-ray production
B. Electrical and radiation safety 
C. Focal spot size 
D. The problem of heat 
E. Construction
F. Extending tube life (Care of x-ray tube)
· X-ray Circuit
G. Electricity
1. Potential difference
2. Current
3. Resistance
H. Protective devices
1. Ground
2. Circuit breaker
I. Transformers
1. Step-up
2. Step-down
3. Auto transformer
J. Components and functions
1. Filament circuit
2. Tube circuit
K. Rectification
1. Purpose
2. Mechanisms

L. Generator types
1. Single phase
2. High frequency
· Exposure timing and switching 
· Control of scattered X-radiation 
1. The effects of scattered radiation 
· Radiographic Equipment
M. Permanent installation
1. Radiographic Couches, 
2. X-ray tube support 
3. Collimators
4. Control panels
5. Chest stand and vertical Buckys
6. Equipment manipulation
7. Grid(moving and Stationary)
N. Automatic exposure control (AEC) devices
1. Ionization chambers
2. Solid-state detector
3. Minimum response time
4. Back-up time
5. Alignment/positioning considerations
6. Compensation issues

Course Outcomes
· This course enhanced the students to:
· Understand clinical observation of radiology department, and x-ray equipment.
· Ability to define and manipulate equipment properly, position and align anatomical structure using different equipment

Text Books
1. Chesny, (x-ray equipment for student radiographers), 2nd Ed, Blackwell scientific Pub.
2. D Hill, (Principles of x-ray apparatus), Philips technical library.






Radiographic Technique I - DRT 228 
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Radiographic Technique I
	2
	-
	2
	3


Course Description
This course will introduce to and familiarize the student with the basic routine of radiographic positioning, shielding techniques, and related terminology. Actual radiographs are included for analysis of proper positioning and overall image quality.
Course Objective
Upon successful completion of this course the student is expected to: -
Describe positioning terms, demonstrate proper use of positioning skills, Cite the structures demonstrated on routine radiographic procedures, evaluate images for positioning, centering, appropriate anatomy and overall image quality, discuss equipment and supplies necessary to complete radiographic procedures, list basic and special projections for each area of interest., apply general radiation safety and protection practices associated with radiologic examinations.
Contents
Standard Terminology for Positioning and Projection
C. Standard terms
1. Radiographic position
2. Radiographic projection
3. Radiographic view
D. Positioning terminology
1. Recumbent
2. Supine
3. Prone
4. Trendelenburg
5. Decubitus
6. Erect and upright
7. Anterior position
8. Posterior position
9. Oblique position
E. General planes
1. Sagittal or mid-sagittal
2. Coronal or mid-coronal
3. Transverse
4. Axial 
F. Skull lines
1. Glabellomeatal line
2. Interpupillary line
3. Orbitomeatal line
4. Infraorbitomeatal line
5. Acanthiomeatal line
6. Mentomeatal line
G. Skull landmarks
1. Auricular point
2. Gonion (angle)
3. Mental point
4. Nasion
5. Glabella
6. Inner canthus
7. Outer canthus
8. Infraorbital margin
9. Occlusal plane
10. External auditory meatus
11. Mastoid tip
H. Terminology of movement and direction
1. Cephalad/caudad
2. Inferior/superior
3. Proximal/distal
4. Plantar/palmar
5. Pronate/supinate
6. Flexion/extension
7. Abduction/adduction
8. Inversion/eversion
9. Medial/lateral 
I. Positioning aids
1. Sponges
2. Sandbags
3. Compression bands
4. Immobilization devices
5. CT immobilization devices
a. Straps
b. Head holders
c. IV arm boards
J. Accessory equipment
1. Calipers
2. Lead strips
3. Lead shields or shadow shields
4. Lead markers
5. Image receptor holders
6. Power injectors

 Positioning Considerations for Routine Radiographic Procedures)
1) Patient instructions
2) Image evaluation
a) Patient positioning
b) Part placement
c) Image receptor selection and placement
d) Beam-part-receptor alignment
e) Beam restriction and shielding
3) Special considerations 
a) Atypical conditions 
b) Mobile procedures
c) Surgical unit procedures
d) Age specific
e) Special needs patients
f) Trauma
g) Obesity
h) Cultural awareness 
Positioning for the following studies:
Skeletal system
b. Upper extremity
1) Fingers
2) Hand
3) Wrist
4) Forearm
5) Elbow
6) Humerus
c. Shoulder 
1) Shoulder joint
2) Scapula
3) Clavicle
4) Acromioclavicular articulations

Positioning for the following studies:)
d. Lower extremity
1) Toes
2) Foot
3) Ankle
4) Calcaneus
5) Tibia/fibula
6) Knee
7) Patella
8) Femur
e. Pelvic girdle
1) Pelvis
2) Hip
f. Vertebral column
1) Cervical
2) Thoracic
3) Lumbar
4) Sacrum
5) Coccyx
6) Sacroiliac articulations
7) Scoliosis survey
Chest Radiography:
Respiratory system
· Lungs
· Heart
Course Outcomes
This course enhanced the students to:
Understand clinical observation of radiology department, radiographic procedures and x-ray equipment.
Ability to define radiographic positioning terms, manipulate equipment properly, position and align anatomical structure and equipment, evaluate images for proper demonstration of anatomy and pathology.
Text Book
· Whitley, A.S., Sloane, C., Hoadley, G. and Moore, A.D., 2005. Clark's Positioning in Radiography 12Ed. CRC Press.













Community Medicine - CMED 229 
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Community Medicine
	2
	-
	-
	2


Course Objectives
A candidate should be competent in the following areas: -
I) Public Health Management
II) Epidemiology
III) Health Team Leadership
I V) Teaching and Training
V) Research of community related health problem
 
Specific Objectives
In the area of (I) Public Health Management, he/she should be able to:-
· Identify health problems of the community in the context of the sociocultural milieu
· Priorities health problems
· Identify threats to the environment
· Identify groups which require special attention (elderly, adolescents, gender the poorand other marginalized groups) including those facing occupational hazards
· Set objectives, prepare action plan, implement program and monitor, supervise andevaluate them
· Manage Health Information System and respond appropriately to the information gathered
· Assess costs and carry out program budgeting
· Implement public health laws
·  Monitor and assure quality in program implementation

Course Content
· Introductory lecture
· Health system in Sudan
· History of Public Health In the World
· Primary Health Care
- Concepts of Primary Health Care
- Principles of Primary Health Care
- Elements of Primary Health Care
- Models of Delivery of Primary Health Care
- Current status of Primary Health care the world over
· The Health Care System in Sudan - structure and Function at each level
· Socio Cultural Dimension in Health
1. Principles of Sociology and the Behavioural Sciences 
-Concepts of Sociology and Behavioural Sciences
- Influence of Social and Cultural Factors on Health and Disease -
Sodal Structures and Social Organisation
2. Principles of Social Psychology
- Principles of psychology
- Principles of behavioral Science
- Principles of sodal anthropology
3. Application of Sodology In Health and Development
- Social Problems in Health and Disease
- Use of Sodology In addressing problems In Health and Disease
· principles of environmental healthprinciples of environmental health
· principles and practice of information, education and
· communication.
· principles of nutrition and applied nutrition
· maternal health, child health and family welfare
· principles and application of epidemiologic methods in
· health research
· biostatistics
· principles of tropical medicine
· national health programmes
· community mental health
· occupational health
· health care of the aged andthe disabled
· health care of tribal people
· desert medicine
· voluntary sector in health
· health care administration and health management


Text Books
1. J. E. Park & K. Park. Textbook of Preventive and Social Medicine.
2. Adetokunbo O. Lucas, Herbert M. Gilles. Short Textbook of Public Health Medicine for the Tropics.  
3. Oxford Textbook of Public Health. 
4. Sudanese Journal of Public Health www.sjph.net.sd 

















































Radiographic Technique II  - DRT 311
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Radiographic Technique II
	2
	-
	2
	3


Course Description
This course will introduce to and familiarize the student with the basic routine of radiographic positioning, shielding techniques, and related terminology. Actual radiographs are included for analysis of proper positioning and overall image quality.
Course Objective
Upon successful completion of this course the student is expected to: -
Describe student positioning terms, demonstrate proper use of positioning skills, Cite the structures demonstrated on routine radiographic procedures, evaluate images for positioning, centering, appropriate anatomy and overall image quality, discuss equipment and supplies necessary to complete radiographic procedures, list basic and special projections for each area of interest., apply general radiation safety and protection practices associated with radiologic examinations.
Contents 
Upper Limbs, Lower Limbs, Vertebral Column, 
Image Quality (factors that influence the image, artifacts, causes,)
Positioning of the following studies:
· Bony thorax
· Ribs
· Sternum
· Sternoclavicular articulations

Skull Radiography: Cranium& Facial
· Cranium
· Skull
· Facial bones
· Nasal bones
· Orbits/optic foramina
· Zygomatic arches
· Mandible
· Temporomandibular articulations
· Paranasal sinuses
· Petrous Temporal bones, Internal Auditory Meatus, Middle and External ear
· Mastoid air cells


Abdominal Radiography:

· Acute Abdominal Pain
· Intestinal Obstruction.
· Abdominal Preparation(for KUB,GIT)
Contrast media Studies:
· Drug Categories of Relevance to Radiography
· Classification of Contrast Agents.
· Routes of Drug Administration
Abdomen &Urological studies
General Procedure
· Patient and body part positioning
· Structures and functions demonstrated
· Positioning for KUB,IVU procedures 
Dental Radiography
· Intraoral Examinations
· Extra oral Examinations
· OPG
· Cephalometry

Course Outcomes
· This course enhanced the students to:
· Understand clinical observation of radiology department, radiographic procedures and x-ray equipment.
· Ability to define radiographic positioning terms, manipulate equipment properly, position and align anatomical structure and equipment, evaluate images for proper demonstration of anatomy and pathology.

Text Books
· Whitley, A.S., Sloane, C., Hoadley, G. and Moore, A.D., 2005. Clark's Positioning in Radiography 12Ed. CRC Press.






Radiographic Photography I -DRT 312
	Course 
	Lecture 
	Tutorial 
	Practical 
	Credit hours

	Radiographic Photography I
	2
	-
	2
	3


Course description 
This course is designed to provide the student with necessary knowledge regarding x-ray image formation x-ray film, intensifying screen, x-ray cassette, film processing, processing chemical (developer and fixer) processing equipment, film handling the processing area, darkroom.
Course Objectives 
Upon completion of this course the student should be able to:
· Describe and demonstrate how x-ray image is formed.
· Describe and demonstrate how x-ray is converted to light 
· List the images characteristics contrast, resolution, sharpness
· Describe the principles of photographic effect on photosensitive material.
· Describe the construction of x-ray film, types of films, storage of films.
· Describe the construction of intensifying screen, screen speeds.
· Describe the construction of x-ray cassette and function.
· List the types of cassettes, their application and performance test.
· Explain the principles of processing and PH scale
· Perform the processing procedure,
· State and explain factors affecting performance of processing chemicals
· Arrange darkroom equipment
· Check safelight, and film handling safety.
· Describe the components mechanism of automatic processor
· Outline maintenance plan which incorporate daily, weekly, monthly.  
Contents
· Formation of the image 
· Light image (photograph).
· X-ray image (Radiograph)
· Conversion of invisible to visible image to visible image.
· Sensitive material
· Photographic emulsion   - silver halides (silver halide,bromide- silver chloride –silver iodide- silver fluoride).- gelatin – characteristics ( speed- special resolution- contrast- grain size and effects of grain size and disruption spectral  sensitivity- emulsion manufacture.
· Radiographic film
· Constructions (film layers)
· Type Radiographic (Double side, single side), (Screen, non-screen) mammographic, video, laser film…ect
· Radiographic film
· Constructions (film layers), (Screen, non-screen)  
· Handling of x-ray film
· Film size and bucketed- Storage conditions – effects of temperature, Humidity, light, radiation, pressure, gases perfume, expiration date(FIFO maximum storage time),    
· Intensifying screen:
· Luminescence, Fluorescence, Phosphorous
· Constructions of Intensifying screen (Intensifying screen layer).
· Types of phosphors 
· X- ray cassettes:
· Constructions of x-ray cassettes
· Types of x-ray cassettes 
· Care and maintenance of x-ray cassettes
· Cleaning of the IF 
· Film screen contact test.
· Film Processing (manual processing) 
· Formation of the latent image
· Processing cycles
· Development
· Developer construction and functions
· Factors affecting developing time 
· Fixating 
· Washing, Factors affecting rate of washing and drying 
· Automatic processors;
· Film entry system, replenishment system, temperature control system recirculation system, washing system, dryer system and processor monitoring.
· Old and Advanced processing techniques

Course Outcomes
This course will enhance the students:
· The ability to define, recognize and evaluate qualities of radiographic image and analyze the effect of exposure valuables upon each image quality. 
· The ability to formulate techniques to optimize image quality, minimize patient exposure and preserve equipment, apply methods of quality assurance and adapt technical variables to changing conditions.
· The ability to apply knowledge about fundamentals of photographic process , dark room equipment , dark room chemistry, processing solution and their function types and uses of X-ray films and film holders to diagnostic radiology department.
· Ability to manipulate the exposure factors principles and practices in techniques chart construction and appropriate radiation safety measures to the diagnostic department.

Text Books
1. Ball J. Price T. Chesneys Radiogaphic imaging. Backwell Science Oxford, UK Six edition 1995.
2- Introduction to medical Radiographic Imaging- Eastman Kodak, company Health     sciences Division.






















Radiation Instrumentations II - DRT 313
	Course
	Lecture
	Tutorial
	Practical
	Credit hours

	Radiation Instrumentations II
	2
	-
	1
	2



Course Description
The student would be expecting to operate the equipment effectively and efficiently and recognize minor equipment faults that may develop and the necessary action to prevent damage to the equipment. He will also be expected to evaluate the performance of this equipment and associated equipment, so it is of recommended standard of operation and performance, likewise he could be expected to perform routine equipment testing with the basic skill.   
Course Objective
To introduce the student to the basic electrical and electronic principles behind the construction of diagnostic x-ray appearance so that he can manage both operation and maintenance and care.

Contents
Specialized Radiographic Equipment:
Image Intensified Fluoroscopy
O. Construction 
1. Design
2. Function
P. Intensification principles/characteristics
1. Brightness gain
2. Flux gain
3. Minification gain
4. Conversion factor
5. Automatic brightness control
6. Multi-field intensifiers 
7. Spatial resolution
8. Distortion
9. Noise
Q. Viewing and recording systems
1. Video camera tube
2. Charged coupled device (CCD)
3. Television monitor
4. Cassette spot film
5. Film cameras
6. Videorecorders
R. Digital fluoroscopy
1. Types of acquisition
2. Operations and technique



Mobile Radiographic Equipment
1. Electrical energy source 
2. Mains-dependent mobile equipment 
3. Conventional generators
4. Capacitor discharge equipment 
5. Battery-powered generators 
6. Physical Features.
Accident and Emergency x-ray equipment 
1. Basic trolley design 
2. Isocentric skill unit with variable high table 
3. Trolley-based system 
4. Trauma resuscitation room 
Equipment for Dental Radiography 
1. Intra-oral radiography 
2. Cephalostat 
3. Orthopantomography 
Mammographic equipment 
1. Mammographic x-ray tubes.
2. Compression
3. Exposure timing 
4. Breast Support plate 
5. Patient Reassurance 
Linear Tomography
1. Purpose
2. Principles
3. Equipment
4. Applications
Image Digitization 
1. The difference between analogue and digital 
2. the benefits of diagnostic image digitization 
PACS and digital Equipment
Course Outcomes
· This course enhanced the students to:
· Understand clinical observation of radiology department, and x-ray equipment.
· Ability to define and manipulate equipment properly, position and align anatomical structure using different equipments

Text Books
-   Chesny, (x-ray equipment for student radiographers), 2nd Ed, Blackwell scientific Pub.
-    D Hill, (Principles of x-ray apparatus), Philips technical library.



Radiation Biology - RAD 314
	Course 
	Lecture 
	Tutorial 
	Practical 
	Credit hours

	Radiation Biology
	2
	1
	-
	2


Course Description
· Students would know the effects of ionizing radiations on the living cells, and the mechanisms by which they produce these effects on the different types of tissues. Also to differentiate between the various types of tissues according to their radio sensitivities, and how to modify them using radio sensitizers in the treatment of radio resistant tumors. They would also be able to protect sensitive patient's organs from the effects of radiation.
·  This course deal with the effects of ionizing radiation on living systems , it high lights the mechanism of radiation damage radio sensitivity of cells early and late effects 
Course Objective
By the completion of the course the students will be able to describe:
· The mechanisms by which radiation cause cellular damage, type of radiation effects acute and delayed effects and the effects on fetus
· The effect of ionizing radiation in a given biologic system.
· The importance of minimizing radiation exposure.
· The radiobiology as it pertains to radiography, radiation therapy, and nuclear medicine.
Contents
· Definition, the human cell, human molecular composition.
· Radiolysis of water.
· Radio sensitivity of organs and tissues.
· Physical factors affecting radiosensitivity.
· Human response to ionizing radiations.
· Late or delayed radiation effects on human 
· Effect on cells
· Direct and indirect interactions of radiation
· Radio sensitivity of cells 
· Cell survival curves
· Classification of radiation damage 
· Acute effects and delayed effects
· Irradiation in utero
· Effects of local irradiation, Clinical radiobiology
· Radiation sensitizer and protectors.

Course outcome
The course enables the students to understands the bases on which protection from ionizing radiation is built and to apply this knowledge to protect himself and his/her patients from radiation hazards
This course will enable the student to apply the knowledge they gain in radiation physics and radiation protection in radiation protection program by explaining basic method for radiation protection,monitoring, detection and measurement and apply appropriate radiation protection practicesand describe the biophysical mechanism of radiation damage and the somatic and genetic effect of radiation exposure on human, state typical dose range for routine radiographic procedures. 

Text Books
· Duncan, Nias, "Clinical Radiobiology" Churchil Livingstone.
· Hall, Eric, "Radiobiology for Radiotherapists" 3rd and 4th Ed, Lippricott Comp
· Bushong, "Radiologic Science for Technologists" 2nd Ed, Mosby company.
· Travis, E.L. Primer of Medical Radiobiology, 3rd edition, year Book Medical Publishers Inc.
· Down, S. Practical Radiation protection and applied radiobiology, Sauders.
· Bernier DR et al (1997) Nuclear Medicine Techniques and Technology, Fourth Edition, Mosby.
· Gobal b. saha,physics and radiobiology of nm . 2nd editionSpringer









MRI Physics and Instrumentations- RAD 315
	Course
	Lecture
	Tutorial
	Practical
	Credit hours

	MRI Physics and Instrumentations 

	2
	1
	-
	2



Course Description
The course explores the basic physical and technical principles of MRIScan, related clinical applications, system component image characteristics, quality control methods limitations and advantages and future development
Course Objectives
At the completion of the course the student will be able to:-
· Explain and review the basic principle of magnetic resonance imaging 
· Mention MR pulse sequence used in clinical imaging.
· Apply safety consideration related to the biological effects when working in MR environment.
· Determine the MRI parameters (internal and external) to optimize image Quality.
· Explain the proper selection and usage of MR coils to optimize the image quality.
· Explain the physical principal of MRI.
· Describe MRI component (block diagram)
Contents 
· Introduction and history of MRI
· Basic physical principal
· Longitudinal Magnetization
· T1 and T2 relaxation
· Internal Parameters
· External parameters
· Weighted images 
· Pulse sequence
· Contrast media in MRI and MRA
· Factors influence signal intensity
· Phase and frequency encoding
· Safety considerations in MRI, applications (Brain, chest, abdomen, pelvis ,limbs)
· Revision and image interpretation.


Course outcomes
This course will enhance students the ability to understand and identify the MRI Physics, instrumentation and introduction to the technical procedures 
Text books
· Chavhan, G.B., 2013. MRI made easy. JP Medical Ltd.
· Westbrook, C. and Roth, C.K., 2011. MRI in Practice. John Wiley & Sons.






















Nuclear Medicine Physics and Instrumentations - RAD 316
	Course 
	Lecture 
	Tutorial 
	Practical 
	Credit hours

	Nuclear Medicine Physics and Instrumentations 
	2
	-
	1
	2


Course Description
Gives a broad overview of the basic elements contained in the course. The course provides the theoretical basis that would enable the graduate radiologic technologist to perform simple N.M. procedures.
Course Objective
To introduce students to the principles of Nuclear Medicine Physics, its procedures and instrumentations in order to perform basic N.M. diagnostic and therapeutic procedures with regard to radiation safety.
Contents 
· Introduction.
· Nuclear Medicine instrumentation., atomic and nuclear structures
· Radioactive isotope production and decay process
· Measurements of Radioactivity.
· Radiation safety in N.M.and interactions of radiation with matter
· Isotopes generators.
· Radioimmunoassay and radio pharmaceuticals., detection of gamma radiation in nm
· General course revision
Course outcome
This course will enable the student to apply knowledge of nuclear medicine with an emphasis on diagnostic radio nuclide techniques within the context of medical imaging and how to apply nuclear medicine procedures that related to the context of diagnostic imaging.

Text Books
· Bruce Suede, Early, (Mosby's Manual of Nuclear Medicine Procedures). 3rd e. – Mosby Company
· Perry Sprawls, (The Physics and Instrumentation of Nuclear Medicine), University Park Press.
· Bern Christ and lagan nuclear medicine technology and techniques 3rd edition Mosby company 

Clinical Practice I &II - CP 317  -  CP 327
	Course
	Lecture
	Tutorial
	Practical
	Credit hours

	Clinical Practice I
	-
	-
	12
	6

	Clinical Practice II
	-
	-
	12
	6



Clinical Practice 1
This course provides basic information concerning ethical and legal behavior in a health care environment. patient care principles, radiation protection measures, The student is taught to perform radiographic procedures the upper extremity, shoulder girdle, chest, and thorax, Lower extremity, Vertebral column,. Hand-on instruction in the proper use of fixed and mobile radiographic equipment and application of theoretical principles are demonstrated in a laboratory setting.
This course should consign with the theoretical background of the technical procedures, photographic theories as well, Subsequent hands-on experience is provided under the direct supervision of qualified radiographers.
Clinical Practice 2
This course provides basic information concerning ethical and legal behavior in a health care environment. Patient care principles, radiation protection measures, The student is taught to perform radiographic procedures the upper extremity, shoulder girdle, chest, and thorax, Lower extremity, Vertebral column., Skull, abdomen, Dental radiography ,Contrast media applications and drugs used in the X-Ray department . Hand-on instruction in the proper use of fixed and mobile radiographic equipment and application of theoretical principles are demonstrated in a laboratory setting.  This course should consign with the theoretical background of the technical procedures, photographic theories as well, Subsequent hands-on experience is provided under the direct supervision of qualified radiographers.








CT Radiography - RAD 318
	Course
	Lecture
	Tutorial
	Practical
	Credit hours

	CT Radiography
	2
	1
	-
	2



Course Description
The course explores the basic technical principles of CT Scan, related clinical applications , system component image characteristics , quality control methods limitations and advantages and  future development .
Course objectives
At the completion of this course the students will be able to :
· Describe the basic principles and concepts of computed tomography.
· Incorporate scanning techniques learned to best demonstrate anatomy and disease.
· Describe techniques in manipulating CT parameters to optimize image quality.
· Recognize CT artifacts and describe techniques to minimize their occurrence.
· Compare the advantages and disadvantages of various CT scanner configuration
Contents
· Introduction, Course over view.
· Historical perspective (Radiography, conventional tomography, discovery of CT, principle of CT operation, advantages of CT over conventional radiography/ tomography
· Operational mode (First generation, second generation, third, fourth, fifth, sixth generation.
· Image Reconstruction (Algorithm, back projection, iterative technique, Fourier transform.
· Image Manipulation( windowing, WW,WL, MPR,MIP,SSD,3D virtual endoscope)
· Spiral CT (single slice, multi slice, pitch, beam pitch
· Image Quality ( Contrast resolution, spatial resolution ,image noise linearity uniformity)
· Image artifacts(Motions, metal artifacts, beam hardening ,partial volume artifact )
· Radiation ALARA, personal radiation dose Safety ( patient radiation dose ,approximate patient dose.
· Clinical application (Cranial CT Brain ,orbits ,pituitary maxillary sinus )
· Clinical application(CT chest, HRCT,Neck)
· Clinical application( CT abdomen and Pelvis)and Limbs
Course outcomes
This course will enhance students the ability to understand and identify the CT Physics, instrumentation and introduction to the technical procedures 
Text Books
· Seeram, E., 2015. Computed tomography: physical principles, clinical applications, and quality control. Elsevier Health Sciences.


























Radiographic Photography II - DRT 322
	Course 
	Lecture 
	Tutorial 
	Practical 
	Credit hours

	Radiographic Photography II
	2
	-
	1
	2


Course description
 This course is designed to provide the student with fundamental of radiographic imaging. The response of film emulsion and screen to radiation and light, the effects of the exposure factors on the emulsion the radiographic image. Film faults principles of photofluorography, film identifications are also studied.
Course objectives
1- Student must have deep knowledge about the characteristics curve and sensitometry.
2- Student must have a complete idea about the radiographic image, evaluation of image quality, image unsharpness and its causes image , image contrast and the factors that control the image contrast and image density.
3- Student must study the management of radiographic image quality by different tests for the automatic processors, recording systems check relating to the x-ray tube and its output, manipulation of exposure factors. Image quality controls include the benefits of quality control.
· Monitoring the recording systems, film screen and cassettes tests
· Monitoring the automatic processors, tests for  speed, contrast , processors faults .
· Processor monitoring in practice, control charts and reject analysis.
4- Student must have knowledge about the methods of film identification by using                           opaque letters and legends, perforating devices, markers, identification of dental films, documentary preparation and viewing conditions.
5- Student must have deep known the special imaging processes (copy radiographs subtraction and digital subtraction).
6- Student must know the methods of storage and archiving of exposure film s minimum storage period, design of radiographs convential storage unit, Picture archiving and communication system PACS.
7- Student must have deep knowledge about fluoroscopic image ,  image intensifier basic principles, spectral emission . image quality  noise , distortion  resolution and lens system and image disrupters, the photo-fluorography of the intensified  image include  cine camera, cine film serial cameras processing presentation of fluorography images , TV and digital fluoroscopic image recording 
8- In  Special imaging techniques student must have knowledge about the  methods of  duplication of  radiographs, image subtraction techniques,  macro radiography, visualization of depth, and other imaging techniques   
9- Student must have a knowledge about Digital imaging system , digital processing change in image contrast, image manipulation.


Course Contents 
· Sensitometry
· Characteristic curve
· Image Quality
· Image Artifacts
· Exposure factor / chart
· Photofluorography
· Image identification
· Special imaging procedures
· Digital Imaging and processing
Course Outcomes
This course will enhance the students:
· The ability to define, recognize and evaluate qualities of radiographic image and analyze the effect of exposure valuables upon each image quality. 
· The ability to formulate techniques to optimize image quality, minimize patient exposure and preserve equipment, apply methods of quality assurance and adapt technical variables to changing conditions.
· The ability to apply knowledge about fundamentals of photographic process , dark room equipment , dark room chemistry, processing solution and their function types and uses of X-ray films and film holders to diagnostic radiology department.
· Ability to manipulate the exposure factors principles and practices in techniques chart construction and appropriate radiation safety measures to the diagnostic department.

Text Books
-   Chesny, (x-ray equipment for student radiographers), 2nd Ed, Blackwell scientific Pub.
-    D Hill, (Principles of x-ray apparatus), Philips technical library.




Magnetic Resonance Imaging Technique - RAD 323
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Magnetic Resonance Imaging Technique
	2
	-
	2
	3


Course Description
This course will provide the student with imaging techniques related to the CNS, neck, thorax, musculoskeletal system and abdomino-pelvic regions. Specific clinical application, coils that are available and their use, considerations in the scan sequences, specific choices in the protocols (ie: slice thickness, phase direction, flow compensation), and positioning criteria will be covered in this course. Anatomical structures and the plane that best demonstrates anatomy will be discussed as well as signal characteristics of normal and abnormal structures. 
This course outlines the critical criteria relevant to the acquisition of high quality images of various anatomical regions. Due to different considerations for the various regions in the body, imaging protocols vary. This course allows the student to study the variations in the imaging parameters for specific body regions and the resultant effect on the signal characteristics and the anatomy represented. Evaluation criteria for determining the quality of images allows technologists a better understanding of what constitutes a high quality image. In a competency-based educational system, this course is completed prior to competency examinations to allow a better understanding of what is necessary for achieving high quality images. 

Course Objectives
Upon completion of the course, the student should be able to: 
1. State the advantage or disadvantage of MRI over traditional methods of diagnosing anatomy & pathology. 
2. State the coils available for MRI and their specific application. 
3. Describe considerations in designing an imaging protocol and state the application of protocols in specific situations. 
4. State positioning criteria for different areas of the body. 
5. State advantages and disadvantages of axial, sagittal, coronal and oblique images (i.e. what structures are best demonstrated). 
6. Describe common pulse sequences used in evaluation of the different areas of the body. 
7. State tissue signal characteristics of anatomical structures with and without contrast. 
8. Describe the use of contrast media in evaluation of pathology. 
9. Describe common artifacts that occur during imaging. 
10. Describe differences between adult and pediatric pulse sequences in MRI. 
11. Describe differences in tissue signal characteristics between adult and pediatric examinations. 
12. Describe criteria for imaging windows for different areas of the body (i.e. when wide vs. narrow windows are useful).



Topics Covered
I. Imaging considerations 
II. Imaging planes 
III. Signal characteristics 
IV. Central Nervous System 
V. MRI of Musculoskeletal System 
VI. MRI of the Abdomen and Pelvis 
V. MRI of the Thorax 
VI. Pediatric MRI 
Course Outcome:
By the end of the course the candidate will be able to:
1- Understand the MRI Techniques
2- Apply the techniques and safety considerations in all MRI examinations all cases and diseases
Text Books
        -   Catherin West Brook, A Hand Book of MRI Technique 2007
        -   John Robert,MRI Technique and Positioning 



















Ultrasound Physics and Instrumentations - RAD 324
	Course 
	Lecture 
	Tutorial 
	Practical 
	Credit hours

	Ultrasound Physics and Instrumentations
	2
	-
	2
	3


Course Description 
This course provides students with a detailed study of son graphic physics and instrumentation information including the principles of ultrasound and its propagation through tissues, transducers, pulse-echo imaging and instrumentation, image storage and display, Doppler, artifacts, quality assurance and bio-effects.
This course provides students with a detailed study of son graphic physics information including:the physical principles underlying the nature, production, propagation and attenuation of ultrasound to enable the student to understand the application of ultrasound in medical diagnosis, The student will also be able to understand the construction, physics, characteristics, controls and operation of ultrasound equipment so as to enable the student to consistently produce high quality ultrasound images for diagnostic purposes 
Course Objectives
Upon completion of course the student will have a comprehensive, working knowledge of ultrasound physics, instrumentation and how it pertains to their profession. 
Contents
· Review of Physics of Diagnostic Ultrasound
· Nature of sound.
· A caustic pressure, frequency, wave length.
· Ultras sound (speed , Amplitude , intensely, reflection, transmission at interfaces Decibel Notation
· Attention of ultrasound Beam in Tissues
· Physics of mechanics, energy. Physics of heat and temperature.
· Physics of electricity. Electro magnetism. ,Electro magnetic induction

· Properties of Ultrasound Transducers.
· Piezoelectric transducers.
· Transducers and spa tied Resolution
· Transducers beam characteristics
· Transducer Arrays.
· Pulse echo ultrasound instrumentation
· Instrumentation: -
· Beam former Pulse transmitter, Pulse receiver.
· Principal echo display modes.
· Scanning technology (generations).
· Frame rate and scanning speed limitations
· Image storage and Display
· Scan converter memory. Digital device, Writing, reading and image freeze. Gray scale and echo amplitude resolution. , Preprocessing and post processing, Display device. Image recording.
· Doppler instrumentation & Introduction to Ultrasound equipment Quality Assurance(Setting the quality assurance program. 
· Basic quality assurance tests and Phantoms. 
· Image in characteristics and artifacts
· Specular versus diffuse reflection and scattering.
· Image artifacts.
· Bio-effects and safety considerations.
Course outcomes
This course will enable the student to apply Knowledge about the ultrasound Physics and instrumentations.
Text book	
· Zagzebski, J.A., 1996. Essentials of ultrasound physics. Mosby.











Nuclear Medicine Technique - RAD 325
	Course 
	Lecture 
	Tutorial 
	Practical 
	Credit hours

	Nuclear Medicine Technique
	2
	-
	1
	2


Course Description 
This subject will introduce the students to the nuclear medicine techniques by using all the Nuclear Medicine applications
Course Objectives
1- To give students the basic principles of Nuclear Medicine Technique.
2- To give students an introduction to radio pharmaceutical.
3- To give students knowledge about application of radio pharmaceuticals.
4- To give students knowledge about different organs imaging by nuclear medicine.

Contents
· Introduction:                  
(NM physics including definition of nm, resolution, sensitivity, radioactivity, linearity, isomeric, transmission.)
· Exponential low of decay, generators system and elution procedure.
· Pharmaceuticals kits and their uses 
· Types of bogy behaviors related to NM and pharmaceuticals 
· Types of collimators and gamma camera components and function
· Clinical application of nuclear medicine. pulmonary studies(ventilation and perfusion 
· Procedures of bone scanning dynamics and static (Indication, contra indication, patient preparation, pharmaceuticals. 
· Procedure of cardiac Scanning (rest and stress) (Indication, contra indication, patient preparation, pharmaceuticals. 
· Procedures for renal scanning dynamics and static (Indication, contra indication, patient preparation, pharmaceuticals. 
· Procedures for liver scanning dynamics and static (Indication, contra indication, patient preparation, pharmaceuticals. 
· Procedures for brain scanning …dynamics and static (Indication, contra indication, patient preparation, pharmaceuticals. 
· Procedure for Thyroid Scanning dynamics and   static (Indication, contra indication, patient preparation, pharmaceuticals.   


Course outcome
This course will able the student to apply knowledge they gain in nuclear medicine physics to the application of nuclear medicine imaging

Text Books
· P. J. Early   B.D.SDEE (1985) Principles and Practice of Nuclear Medicine).
· Bernier. DR. (1997) Nuclear medicine Technique and Technology 4th Editition.
· Palmer, E,Scott J. , Stauss (1992). Practical Nuclear Medicine. Saunders, Philadelphia.


 
















Special Radiographic Investigations - DRT 326
	Course
	Lectures
	Tutorial
	Practical
	Credit hours

	Special Radiographic Investigations
	2
	-
	2
	3


Course Description
To give a broad overview of the basic elements contained in the course. This course introduces students to certain radiographic examinations not undertaken routinely.
Course Objective
To introduce students to certain radiographic examinations not undertaken routinely to justify the need for specialized equipment and techniques to undertake these examinations and to draw attention to difficulties concerning patient care and to equipment management requires special consideration.
Contents
· Revision For contrast Media (Components, Indications, Contraindications, Side effects)
· Abdominal Examinations
· Patient Preparation
· KUB
· Urinary system
a. Retrograde urography
b. Antigrade urography
c. Cystogram
d. Urithrogram
e. MCUG
· Digestive system
· Single and double contrast examinations
1) Upper gastrointestinal system(Esophagus)
2) Lower gastrointestinal system.
3) Ba Studies,(MEAL, Follow Through)
4)  Ba Enema
· Angiography and cardiac catheterization.
· Biliary system
1. Endoscopic retrograde cholangio pancreatography (ERCP)
2. Surgical cholangiography and T-tube.
· Genito urinary system
Hysterosalpingography 





· Other Special Examination
1. Arthrography
2. Myelography
3. Sialography and missilinious
4. Sinugram 
· Skeletal survey
· Foreign body radiography
· Forensic radiography
· DEXA scan
· Fractures 
· Digital Subtraction
· Pediatric Radiography
· Emergency Radiography 
· Ward Radiography 
· Theater Radiography 
· Mammography
· Veterinary radiography
Course Outcomes
The course will enhance the student:
· The ability to evaluate the images for proper demonstration of anatomy and pathology and gain well training in Special radiographic procedures. And related pathology which was not done routinely in diagnostic radiology.
· Ability to understand and appreciate the importance of professional commitment to lifelong learning.
· The ability to manipulate the equipment and evaluate the images for proper demonstration of anatomy and pathology and gain well training in radiographic procedures. 
· The ability manipulate the equipment, positioning and alignment of the anatomical structure and equipment and evaluation of images for proper demonstration of advanced anatomy and related pathology which was not done routinely in diagnostic radiology.
· Ability to understand and appreciate the importance of professional commitment to life long learning.
· Knowledge of current issues and awareness of immerging technologies.  

Text Books
· Snopek, A.M., 2013. Fundamentals of special radiographic procedures. Elsevier Health Sciences.
· Whitley, A.S., Sloane, C., Hoadley, G. and Moore, A.D., 2005. Clark's Positioning in Radiography 12Ed. CRC Press.
Interventional Radiology - InRAD 411
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Interventional Radiology
	2
	-
	1
	2



Course Description
The course describes the theory and practical application of interventional radiology, (angiography, CT, MRI, Ultrasound)
Course Objectives
A. To study The interventional Techniques in different imaging modalities
B. To correlate the application with different diseases treatment
Course Contents
· Introduction: Radiologic Modalities
· Anatomy of Blood Circulation
· Conventional Angiography
· Digital subtraction Angiography (DSA)
· Cardiac Catheterization
· Interventional Radiology in CT 
· Interventional Radiology in MRI 
· Interventional Radiology in Ultrasound 
· Interventional Radiology Tumor immobilization
Course Outcomes
By the end of the course the candidate will be able to:
1- Understand the interventional application
2- Apply the interventional radiology and techniques and radiation protection. 

Text Books
· Dean, M.R., 1996. Interventional radiology—A practical guide.
· Kandarpa, K. and Machan, L. eds., 2011. Handbook of interventional radiologic procedures. Lippincott Williams & Wilkins.




Radiographic Quality Assurance - DRT 412
	Course
	Lectures
	Tutorial
	Practical
	Credit hours

	Radiographic Quality Assurance
	2
	-
	2
	3


Course Description 
This course consists of lectures and demonstrations on the techniques of evaluating imaging, therapeutic and processing equipment for operation recording to manufacturer's specifications. Also consist of an introduction to the concepts of quality control and quality assurance in the radiology department. Includes the study of quality assurance tests for radiographic machines and film processors. Various Q.C. laboratory experiments will be performed.
Course Objectives
To enable students to describe the types of Q.A. tests, their frequency and record keeping procedures in a Q.A. Program , They should also describe the purpose and function of various Q.A. control testing tools and instruments and participate in, or perform, quality control testing of equipment in general radiography, fluoroscopy, conventional and computed tomography, digital subtraction angiography and ultrasound.
They also should analyze, interpret and report results of testing and identify causes of film faults and to:-
1-Recognize the significance of a quality assurance program with regard to benefits for the patient and the department. Perform first level quality control tests to include radiographic, fluoroscopic and tomography units.
2-Perform quality tests for processors. Perform quality control tests for ancillary equipment, advanced imaging equipment and protective devices. Recognize the involvement of state and federal agencies in quality control.
Contents
· Quality Management
1. Quality improvement/management
2. Quality assurance definition/types/levels/parts
3. Quality control definition/types/levels/parts.
· History of Quality Management
· Benefits of Quality Management
1. Patient safety
2. Reduction in radiation exposure
3. Efficacy of patient care
4. Departmental efficiency
5. Consistent image quality
6. Cost-effectiveness
· Quality assurance
1. Standards for quality – agencies 
2. Communications
3. Quality management manual
4. Responsibility and administration
5. Test equipment, procedures and training
6. Record-keeping
7. Test review
8. Evaluation
9. Continuing education

· Quality control
Equipment
1. kVp/half-value layer (HVL)
2. Milliampere and linearity and reproducability 
3. Timer accuracy a
4. Image receptors
5. Beam alignment
6. Illuminator brightness/consistency 
7. Video monitor calibration.
8. Focal spot size and resolution
· Quality Control, Retake analysis in diagnostic radiography
· Assessment of CT system performance and imaging quality (QC of CT and laser printer)
· Quality control in conventional tomography
· Quality control in fluoroscopic equipment image quality and patient dose assessment
· Assessment of digital subtraction angiography system
· Quality control of mammography and mobile equipment imaging
· Analysis of film faults and artifacts
· Evaluation of Ultrasound, Nuclear Medicine .System
· Assessment of MRI system
Course outcomes
This course will able the student to apply knowledge they gain in the radiology Department Quality management 
Text Books
· Joel, (Quality Control in Diagnostic Imaging) – university Park Press.
· BRH (NRCD) Manuals, (Quality Assurance for Radiographic X-Ray Units and Associated Equipment) - FDA – 79-8094).

Radiology Departments Management - RAD 413 
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Radiology Departments Management
	2
	-
	-
	2


Course Description
The course is divided between lectures and time spent in the hospital under the direction of the x-ray department senior superintendent.
Course Objective
To give the students an appreciation of the many facts of x-ray department and their relationships.
Contents
· Introduction to management
· Planning of the job
· Organization of the job
· Controlling of the performance
· Policy making
· Motivation and motivation theory
· Styles of Management
· The Job description
· The Employee selection
· The interviewing
· Organization program
· Quality management 
· Measurement of the productivity.
Course outcome
This course will enhance students:
· The ability to understand principle of supervision and administration of radiology department that includes management techniques, identification of administrative and supervisory problems and solutions.
· Ability to understand the importance of professional commitment to life long learning.
· Knowledge of current issue and awareness of immerging technologies.
Text Books
1- Bouchard, radiology management: an introduction- Mosby company.
2- Bennington, Freedman, Financial and management concepts in nuclear medicine – University Park press.

Ultrasound Technique - RAD 414
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Ultrasound Technique
	2
	-
	1
	2



Course Description
This course is a study of the clinical applications within the specialty of abdominal and small parts ultrasonography. Topics of discussion include the correct use of all technical and medical terms that are necessary for a complete discussion of sonographic procedures within abdomen and small parts, related clinical symptoms and laboratory test, normal versus abnormal sonographic patterns of the anatomy studied, related disease processes and sonographic protocol for each of the exams covered in the course.
Course Objectives
Upon completion of the course the student will have gained basic entry level skills and knowledge in abdominal and small parts sonographic examinations. This course shall guide the student toward the following goals : to gain :-
1- Knowledge about positioning and scanning patients and in properly setting system controls for the sonographic examinations used within the specialty of abdominal and small parts ultrasound.
2- Knowledge about the correct use of all technical and medical terms which are necessary for a complete discussion of sonographic procedures 
3- Knowledge about Identification of normal and abnormal patterns during the related sonographic examinations.
4- Knowledge about describing the standard scanning procedures for the major organs and structures.

Contents
· Principles of scanning techniques
· Limitation of ultrasound as a technique.
· Use of equipment, for example, choice of transducers, equipment setting
· Obstetrics and gynecology.
· Urinary system (kidneys ,bladder)
· Blood vessels
· The abdomen (pancreas, spleen, abdomen-miscellaneous )
· The abdomen (biliary vascular systems: liver)
· Head and Newborn
· Ophthalmology 
· Thyroid, breasts, and testes 
· Cardiology, Echo cardiology color Doppler flow techniques
· Demonstration in the Ultrasound Department 


Course Outcomes
This course will enable the student to apply the knowledge they gain in ultrasound physics in the investigation of diseases by using transducers, modes of application, cross sectional anatomy presentation and techniques of medical diagnostic ultrasound.
Text Books
· Textbook of Diagnostic Ultrasonography, 5th Ed. Volume 1, Author; Sandra L. Hagen-Ansert, Editor: Jeanne Wilke, Publication : 2001 by Mosby, Inc. St. Louis, Missouri.




















Computer Applications in Radiology Science - APRS 415
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Computer Applications in  Radiology Science
	2
	-
	1
	2



Course Description
The course will include theory and practical in the application and use of computers and is suitable as a multi-disciplinary approach.
Course Objective
To give students an understanding of the basic concepts and the role of a computer system and the microprocessor and their application in record-keeping, appointment systems, budgeting, stock-keeping, radiation dose calculation and distribution, and as control systems in some radio imaging and radiobiological equipment.
Contents
· Introduction
· Computer hardware in imaging
· Computer software in imaging.
· Acquisition and processing of data in CT 
· Acquisition and processing of data in MRI.
· Acquisition and processing of data in digital radio imaging.
· Acquisition and processing of data in radiotherapy,
· Acquisition and processing of data in nuclear medicine
· Acquisition and processing of data in other radiobiological apparatus.
· Patient data management systems.
· Application of computers in radiotherapy and diagnostic radiology.
· Quality assurance data representation.
Course outcomes
The course will enhance students:
· Ability to apply knowledge in computer to diagnostic imaging.
· Ability to apply knowledge in quality assurance to diagnostic imaging.
· Ability to understand the importance of professional commitments to lifelong learning.
· Knowledge of current issues and awareness of emerging technologies 
Text Books
· Ritemour, (Computer Application in Diagnostic Radiology' – Multi Media.
· Newton, (computed Tomography)– Mosby.

Clinical Practice III and IV - CP 416  - CP 425
	Course
	Lecture
	Tutorial
	Practical
	Credit hours

	Clinical Practice III
	-
	-
	12
	6

	Clinical Practice IV
	-
	-
	12
	6



Clinical Practice III
This course focuses on students learning to perform radiographic procedures of the clinical of 1,2 .in addition of the special examinations , radiation protection, ethics and professional conducts. Subsequent hands-on experience is provided under the direct supervision of qualified radiographers. 
Clinical Practice IV
This course focuses on students learning to perform radiographic procedures of the clinical of 1, 2, 3 .in addition of the special examinations, radiation protection, ethics and professional conducts. Subsequent hands-on experience is provided under the direct supervision of qualified radiographers














Research Methodology and Biostatistics - RAD 417
	Course Title 
	Lecture
	Tutorial
	Practical
	Credit Hours

	Research Methodology and Biostatistics
	2
	-
	2
	3


Course Description
This course describes the introduction to methods and techniques of research in the radiological science and the topics include basic terminology of research, qualitative, quantitative methods, basic research design and data analysis techniques. Also the course will use to provide a statistic course especially for health science measures using techniques and data structures relevant to clinical investigation.
Course Objectives
After completing the course, the student should be able to:
1- To understand the fundamental elements and processes of research work and hence the development of a research project proposal in the field of the radiologic sciences. 
2- Collection and organization of data and competently reporting their work under supervision. 
3- To engage in the radiological researchers and analyze their data statistically by using correct procedures and understand clinical data statistically.
Contents
· Introduction
· Types of research
· Element of research proposal
· Research contents:
· Methods of reference citation
· Measurement of central tendency
· Measurement of variability and dispersion
· Normal and log normal curves
· Significant tests (statistical significance of a difference)
· Association, regression and correlation
· Evaluation of results accuracy sensitivity and spasticity.
· Classification theory






Course outcomes
This course will enhance the student:
· Ability to identify and formulate the radiological problems to collect and analyze relevant data.
· Ability to apply knowledge in research methods to the radiology program.
· Ability to understand the importance of professional commitment to lifelong learning.
· Knowledge of current issues and awareness of emerging.

Text Books
· Mould, introductory medical statistics, PITMAN publishing company, focal press LTD.




















Medical Informatics - MIF 421
	Course
	Lectures
	Tutorial
	Practical
	Credit hours

	Medical Informatics

	2
	-
	-
	2


Course objectives
· To develop in-depth understanding of Medical Informatics (MI), its goals, standards, applications, and uses in demanding clinical environment.
· To identify and solve MI problems in the best possible ways; build, run and optimize complex healthcare processes; 
· Do MI research and professional MI projects.
· To process clinical data with information science and tools; 
· To improve healthcare.
Course contents
· Introduction: What is MI
· Medical standards (DICOM and HL7) – how they work, and why they make sense
· HIS, RIS, PACS. IHE and workflow integration
· Big Data in hospitals
· Basic medical imaging: acquisition, diagnostic display, enhancement and analysis
· Advanced medical imaging: CAD and advanced diagnostic image processing
· Networking and teleradiology
· Security and confidentiality in medicine
· Clinical modeling and performance optimization
· Patient flow analysis. Scheduling problems
· Clinical decision support
· Clinical software development. Medical startups
Course outcomes
Upon successful completion of this course the student will be expected to:-
· Determine which problems in health care practice are appropriate to address, including ethical and safety positions, by using computerized methods for visualization and analysis
· Account for how practices within health care can be supported by computerized tools
· Select and apply appropriate methods, e.g. from image analysis, for addressing specific problems in health care
· Describe how the requirements of different stakeholders within health care (e.g. physicians, nurses, lab analysts) can be studied and fulfilled
· Describe the challenges in designing advanced data analysis and information systems for health care practice
· Account for the challenges in deploying and using advanced data analysis and information systems in health care practice
Text Books
· Oleg S. Pianykh, “Digital Image Quality in Medicine”, Springer. 2014
· H. K. Huang , “PACS and Imaging Informatics: Basic Principles and Applications”, 2010



















Radiographic Pathology - RAD 422
	Course
	Lecture
	Tutorial
	Practical
	Credit hours

	Radiographic Pathology
	2
	2
	-
	3



Course Objective
To orient students to pathological terms connect with conventional radiography, CT, MRI, and Ultrasound,radiographs together with their role in the production of optimally diagnostic results.
The course is designed to interface radiologic technologist view of the diagnostic image results.(imaging interpretation).
Course Description
The course discusses pathologic manifestations on diagnostic images and the subsequent technical variations required producing an optimal diagnostic examination.
Contents
Radiologic Pathology: 
a. Radiographic Appearance
b. Procedural
c. Technique Considerations
d. Appropriate Imaging Modality.
Skeletal and articular
· Congenital and hereditary diseases 
· Inflammatory diseases 
· Metabolic Diseases 
Vertebral Column 
The respiratory System
· Congenital and hereditary diseases:
· Inflammatory diseases
· Neoplastic diseases 
Cardiovascular system 
· Congenital and hereditary diseases 
· Congestive Heart failure 
· Degenerative diseases 
· Aneurysms 
The abdomen and gastrointestinal system
· Congenital and hereditary anomalies 
· Inflammatory disease
· Degenerative diseases:
· Bowel obstruction 
· Neurogenic diseases
· Diverticular disease 
· Neoplastic disease 
The hepatobiliary system 
· Inflammatory Diseases 
· Metabolic diseases
· Neoplasitc diseases 
The urinary system
· Congenital and hereditary diseases
·  Inflammatory diseases 
· Degenerative and metabolic diseases 
· Neoplastic diseases 
General introduction on Reproductive Male and Female System
Female:
· Congenital anomalies 
· Neoplastic diseases 
· Ovarian cystic masses
· Uterine masses
· Uterine fibroids 
· Breast masses 
· Fibroadenoma ,Fibrocystic breasts ,Carcinoma of the breast 
Male
· Congenital anomalies 
· Neoplastic disease 	
· Carcinoma of the prostate 
Central Nervous system
· Congenital and hereditary diseases 
· Inflammatory diseases 
· Degenerative Diseases 
· Degenerative disk diseases and herniated 
· Vascular diseases
· Neoplastic diseases
· Traumatic
Course outcome
This course will enhance students the ability to understand and identify the pathology in different radiographic techniques and images (Radiographic pathology).

Text Books
· Thomson, Thomas (primer clinical pathology)-2nd Ed, Little, Brown & Company.
· Drummond, (Radiographic Techniques Related to Pathology).
· Radiographic Pathology for technologists,Forth&Fifth edition,James D.Mace Nina Kowalczyk,Mosby,1989,2008
Direct Study - DRT 424	
	Course
	Lectures
	Tutorial
	Practical
	Credit hours

	Direct Study 
	-
	2
	2
	2



Objectives
The student should acquire the skills of outlining, discussing, describing or using as well as writing reports about diagnostic procedures in medical imaging. They will also enumerate such procedure of cases of special interest such as dealing with certain pathological findings.
Procedures
1. The student should study a selected case with certain pathological finding.
2. The student’s follows-up the case while diagnostic imaging procedures are carried out in the imaging department.
3. The student should write a report about the case to be presented in the presence of the class and assessors.

















Seminar - DRT 426
	Course
	Lecture
	Tutorial
	Practical
	Credit hours

	Seminar 
	-
	-
	2
	1



Procedures
1. The student should select a topic related to the medical imaging technology ( General and special radiology, computerized tomography, digital subtraction radiography, rare-earth technology, image quality, high frequency x-ray generation, imaging brain tumors, day-light processing, and manipulation of traumatic patient communication, patient education, battered child syndrome or any other topics
2. The student will enumerate, describe discuss imaging modalities
3. The seminar should be presented in the presence of the class and assessors.



 

