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Study Plan

The Program of Medical Radiation Physics offers a specialization medical science leading
to a B.Sc. in medical physics. Students must complete 136 credit hours successfully.

The Graduation Requirements

The minimum total credit hours required for the conferring of the Bachelor’s degree are
136 hrs. A detailed distribution of the minimum credit hours required is shown below:

Credit hours

Classifications
Compulsory Elective Total
University requirements 4 4 8
Faculty requirements 28 - 28
Program requirements 76 24 100
Total 108 28 136
I. University requirements: 8 credit hours
I.1. Compulsory courses: 4 credit hours
. DETAILED
CODE COURSE TITLE H:J 8 CREDIT HOURS ISITEQ
oL Lecture Practical
URO015 English language 2 2 - -
UR024 Academic English for science students 2 2 - -
URO050 Societal issues 0 2 - -
Total 4 6
1.2. Elective courses: 4 credit hours
At least four credit hours (4 cr. Hrs) from the following list of the elective courses
. DETAILED
CODE COURSE TITLE IS:J 8 CREDIT HOURS ISITEQ
oI

Lecture

Practical
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UR 020 Quality assurance 2 2 - -
UR 021 Accounting and finance 2 2 - -
UR 022 Teams and work groups 2 2 - -
UR 023 History of science and technology 2 2 - -
UR 025 Communication skills 2 2 - -
UR 026 Management of energy resources 2 2 - -
Il. Faculty requirements: 28 credit hours
DETAILED
COURSE E (D,:) DIS-IF_FEZIF?ILEJI;)FII'(I?N PREREQUISITE
CODE COURSE TITLE H:J 8 HOURS
oI
Lecture | Practical
MRPP 111 Physics 1 3 2 3 -
MRPP 121 Physics 2 3 2 3 -
MRPCh 112 | General chemistry 3 2 3 -
MRPCh 122 | Biochemistry 3 2 3 -
MRPM 113 | Mathematics 3 2 2 -
MRPM 123 | Bio statistics 3 2 2 -
MRPB 114 Botany 3 2 3 -
MRPZ 124 Zoology 3 2 3 -
MRPMC 115 | Computer 1 2 1 3 -
MRPMC 125 | Computer 2 2 1 3 MRPMC 115
Total 28
lll. Program requirements: 100 Cr. Hrs.
l1l.1. Compulsory Courses (76 credit hours)
- DIS'II'DRI?I-II;?JI'I'LIEOEI)\I OF
C((:)éJSEE COURSE TITLE @ 8 CREDIT HOURS PREIFFSUIS
oL Lecture Practical
MRPP 211 | Atomic Physics and Spectroscopy 2 2 - -
MRPP 212 | Electromagnetic 2 2 - MRPP 111
MRPP 213 | Medical Biophysics 1 2 2 - -
MRPP 214 | Electrical Curcuits 3 2 3 MRPP 111
MRPP 215 | Physical Optics and optical Fibers 3 2 3 -
MRPP 216 | Modern physics 2 2 - -
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MRPP 217 | Radiation Protection and Dosimetry 2 2 - MRPP 121
MRPMC 221 || Programing Package 3 2 3 MRPMC 125
MRPZ 222 | Radiobiology and cell Pathology 3 2 3 MRPZ 124
MRPMd 223 | Human physiology 3 2 3 MRPZ 124
MRPP 224 | Medical Biophysics 2 2 2 - MRPP 213
MRPP 225 | Radiation Physics and Detectors 3 2 3 MRPP 217
MRPP 311 | Electronic circuits for medical devices 2 2 - MRPP 214

MRPMd 312 | Human Anatomy 1 3 2 3 -
MRPP 313 || Thermotherapy 2 2 - MRPP 121
MRPP 314 Sg\ﬁlg of diagnostic and treatment 5 5 i i
MRPP 315 | Medical biomaterial 2 2 - -
MRPP 321 | Field training 2 - 6 -
MRPP 322 ai;;;gil/sical measurements and targated 5 5 i i
MRPP 323 | Accelerators and reactors 2 2 - MRPP 225
MRPP 324 | Physics of nuclear medicine 2 2 - MRPP 225
MRPP 325 | Biological effects of radiation 2 2 - MRPP 225
MRPP 411 E;glii‘éft?gr’]‘;es and its medical 2 2 : MRPP 217

MRPMd 412 || Human histology 3 2 3 -
MRPP 413 | Clinical isodose planning 2 2 - -

MRPMd 414 | Human Anatomy 2 3 2 3 MRPMd 312
MRPP 415 | Medical topographic imaging 2 2 - -
MRPP 421 || Nanomaterials science and technology 2 2 - -
MRPP 422 | Applied Biomechanics 2 2 - -

MRPMd 423 :?Ti]cr)rllcl)j%)cl)lc())fg;ancer cells and 3 5 3 i
MRPP 424 | Material sciences 2 2 - -
MRPP 425 | Bioelectronic 2 2 - MRPP 322
MRPP 426 | Graduation project 2 - 3 -

Total 76
I11.2. Elective courses: 24 credit hours
COURSE - DISTRIBUTION OF PREREQUI
CODE COURSE TITLE W 8 CREDIT HOURS
oL Lecture Practical
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MRPB 218 || General Microbiology 3 2 3 MRPB 114
MRPB 219 | Cytology 3 2 3 -
MRPP 226 | Neutron physics 2 2 - -
MRPP 227 || Polymer physics 2 2 - -
MRPP 228 | Laser physics 2 2 - MRPP 215
MRPZ 316 | Physiology of animal 3 2 3 MRPZ 124
MRPMd 317 | Technical writing 2 2 -
MRPP 318 | Quantum mechanics 2 2 - MRPP 216
MRPZ 326 | Embryology and genetics 3 2 3 MRPZ 124
MRPP 327 | Molecular biophysics 2 2 - MRPP 211
MRPCh 416 | Medical Biochemistry 3 2 3 MRPCh 122
MRPMd 417 | Biorisk Management 3 2 3 -
MRPMd 418 Ifr?;ﬂzr;;rc;]lgr?ty and techniques in health 3 5 3 i
MRPCh 427 | Clinical biochemistry 3 2 3 MRPCh 122
MRPB 428 | Medical Microbiology 3 2 3 MRPB 114
MRPMd 429 | Infection control 3 2 3 -
Total 42 -
[Course Contents
| UR 015 English language [CH: 2 [PREQ: - |

Characteristics of technical English language, revision of grammar, rules of style
and features of the sentence, common mistakes in writing the technical English
sentence, building-up paragraphs, kinds of paragraphs, explaining the main idea in a
text, developing skills of communication through reading and analyzing extracts of
technical writing in the various branches of Radiation and Medical.

| UR 020 Quality assurance [CH: 2 |PREQ: - |
In this course, students examine the practice standards in relation to various fields
pertaining to construction and environmental law, supervision and management,
students learn to identify the requirements for various standards, relate how quality
assurance practices are integral to codes and standards interpretation, understand
international competition opportunities, and assess quality assurance requirements for
implementation.
| UR 050 Societal issues [CH: 0 [PREQ: — |
Basic concepts about human rights, what is the human rights, importance of human
rights study, human rights and peoples rights, human rights initiation and resources,
evolution and initiation resources, national resources, international resources, types of
human rights and their constrains rights, civilian and politician rights, economical and
social rights, human rights in Islamic laws and other laws constrains, constrains under
ordinary circumstances, constrains and expectation circumstances, mechanisms of
human rights protection, organizational mechanisms, legislative mechanisms at
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national and international levels, applied aspects of human rights in science and
research fields, local and global human rights case studies.
| UR 021 Accounting and finance [CH: 2 [PREQ: — |
Account and the formula of debit and credit, entry and posting, trial balance and
adjustment, financial statement, balance sheet, sales, journal, a statement of basic
accounting theory, cash, accounting control and administrative control, bank
reconciliation, short-term investment, inventory.
| UR 022 Teams and work groups [CH: 2 [PREQ: — |
Teams as a concept, types of teams and their functions, team building, team
effectiveness, team measurements.
| UR 023 History of science and technology | CH: 2 | PREQ: - |
Definition of arts, sciences and engineering technology, cultures development and
its relation to natural and human sciences and society, history of technology and
engineering, historical interrelation between science and technology, relations
between the engineering and environmental development socially, economically and
civilization.
| UR 024 Academic English for science students | CH: 2 |PREQ: — |
English language skills, science concepts and IT skills are integrated through a
project-based approach. The aims are: to motivate students to use their English, to
build confidence in using English in written and spoken forms, to highlight problem
areas, to point to sources of information, to recommend improvement using English
language skills rather than mastery of a corpus of rules.
| UR 025 Communication skills [CH: 2 [PREQ: — |
Basic principles of communication theory, theory and practice of speech
communication, preparation, presentation, communication interaction, and evaluation
of different speech situations and negotiations, aspects in intercultural communication,
English communication skills applied in the situations of introduction, clarifying
meaning, job preferences, hotel check-in, office routines, making appointments, recent
experiences, locations, directions, describing processes, complaints, giving advice,
asking for permission, future plans.

| UR 026 Management of energy resources | CH: 2 |PREQ: — |
Energy resources and their distribution, solar thermal energy systems, biomass
energy conversion systems, biogas production systems, nuclear energy systems, wind
energy systems, conventional thermal power plants, economics of power plants, heat
recovery systems, management of different energy resources.
MRPP 111 General Physics 1 | CH: 3 |PREQ: — |
Mechanics: units, dimensions, vector and scalar quantities, linear and circular motion,
force, work and energy concenpts, collisions. Electricity: Electric charge, coulomb’s
law, electric field, electric potential, capacitance, direct current. Magnetism: magnetic
field of current carrying conductors, inductance, magnetic materials.

12 Experiments related to the above topics.

MRPP 121 General Physics 2 [ CH:3 |[PREQ: -]

Heat and Thermodynamics: Concept of temperature - Thermal equilibrium —
Thermal effects on materials’ properties - Mechanisms of heat transfer - Thermal
conductivity - Heat, work and temperature relatioships — kinetic theory of gases -
Zeroth and First law of thermodynamics - consveration of energy - Applications of
the first law — Enthalpy - Surface energy - Thermal efficiency - Heat engines - Carnot
cycle and refrigerator - Second law of thermodynamics. Properties of matter:
Elasticity - Surface tension - Viscosity.

12 Experiments related to the above topics.
18



https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiLw7moiKL-AhXIOcAKHWe9BzIQFnoECBsQAQ&url=https%3A%2F%2Fwww.abbreviations.com%2Fterm%2F553428&usg=AOvVaw0ttfuhX3d19WtDj21H5WK1

| MRPCh 112 General Chemistry [ CH: 3 [PREQ: — |
Study nomenclature of organic compounds which includes aliphatic, aromatic,
alicyclic, carbohydrate compounds. Differentiation between aliphatic and aromatic
compounds. Formation of organic compounds including different types of bonds and
hyperdization. Inductive and mesomeric effect, resonance, conjugation and
tautomer's. Introduction to reaction mechanism including types or reactions and their
applications, energy and rate of reaction.

| MRPCh 122 Biochemistry [CH: 3 [PREQ: — |
History of Biochemistry, Contributions of several scientists of biochemistry, their
discovery and the classical experiments associated with them. Basics of biochemistry
science, branches of biochemistry, importance of this science. Theories and laws in
science observations, evidences and proof. Formulation of hypothesis, Access to
methodologically based biochemical literature.
| MRPM 113  Mathemtics | CH: 3 [PREQ: — |
Algebraic functions—exponential and logarithmic functions and their inverses
derivatives of different functions—mean value theorem-taylor’s theorem—maclaurins
theorem integration— methods of integration—partial fraction-solution of system of
linear equations by different methods.
| MRPM 123 Bio statistics [ CH:3 [PREQ: — |
Estimating with confidence tests of significance, power and infedence as decision
inference for distribution, inference for proportions, inference for two ways tables,
inference for regression, inference for correlation, one-way analysis of variane, two-
way analysis of variance, non — parametric tests.
| MRPB 114  Botany [ CH: 3 [PREQ: — |
Morphology of flowering plants (root, stem, leaves, flower, inflorescence and fruits).
Plant cell characters, types of tissues, anatomy of yang root, stem and leaves. General
knowledge on systems of plant classifications and general characters of each division.
Protoplasm and colloidal state, Enzymes, plant hormones, photosynthesis & respiration.
| MRPZ 124  zoology | CH: 3 | PREQ: --- |
Microscopes—cell membrane—mitochondria-endoplasmic reticulum—nucleus (nuclear
membrane—chromosomes) cell divison—cell cycle Epithermal tissues—connective tissues—
muscular tissues—nervous tissues.
| MRPMC 115 Computer 1 [CH: 2 [ PREQ: - |
Introduction to operating systems and introduction of computer languages,
programming.

| MRPMC 125 Computer 2 |CH: 2 | PREQ: MRPMC 115 |
Fundamentals of Quick- basic, as an application on some medical imging.
| MRPP 211  Atomic Physics and Spectroscopy | CH: 2 | PREQ: - |

Bohr model of atom, structure and spectra of different electron atoms, wave
mechanics, Bohr theory and spectra of hydrogen atom. Emission and absorption of man
electron atoms. Zeeman and Stark effect, Pauli principle, Rotational, vibrational and
electronic spectra of diatomic molecules, Raman spectroscopy.

| MRPP 212 Electromagnetic | CH: 2 | PREQ: MRPP 111 |
Methods and models for the electromagnetic and thermal analysis, Methods for the
solution of Maxwell equations and thermal problems using Finite Element Analysis,
Automated design of electromagnetic devices by means of optimization techniques.
Electromagnetic fields in medical applications: Magnetic Fluid Hyperthermia as tumor
therapy.
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| MRPP 213 Medical Biophysics 1 | CH: 2 | PREQ: —- |
Cell membrane structure, Electricity within body, electromagnetic waves and
diagnostic X-ray, Radionuclide in medicine, using of heat in medicine, coldness in
medicine, radiation protection in medicine.
| MRPP 214 _Electrical Circuits |CH: 3 [ PREQ: MRPP 111 |
Fundamentals of vibration, transverse wave motion, longitudinal waves, waves on
transmission lines, fourier s theorem, alternating voltage and current, single phase
circuit, complex notation, network analysis, alternating current bridges.
| MRPP 215  Physical Optics and optical Fibers | CH: 3 | PREQ: —- |
Waves motion and superposition-interference of light waves- Interference pattern
from double slits (Young’s experiment)- Interference of light in thin films-Diffraction
of light waves-Single slits diffraction-The diffraction grating, rsolving power of the
diffraction grating-X-rays diffraction by crystals-Polarization of light waves—
Introduction to laser physics—Optical fibers and its applications in medicine and
communications.
| MRPP 216 Modern physics | CH: 2 | PREQ: -- |

Review of Classical Models, Birth of Modern Physics. Schrodinger eq. in one
dimension. Heisenberg’s uncertainty principle. Schrodinger’s Eq. in 2 and 3
dimensions: the H-atom. H-atom: Angular momentum and radiation. Multi-electron
atoms; Pauli’s Exclusion Principle. Rules of Probability. Statistical Laws of Nature.
Quantum statistics and Crystalline Solids. Electron states in periodic solids. Nuclear
Structure and Decay. Nuclear Reactions: Fission and Fusion.

| MRPP 217 Radiation protection and dosimetery | CH:2 | PREQ: MRPP 121 |
Radiation dosimetry standards, exposure dose measurement, absorbed dose
measurement, (Time, Dose and shielding), kerma, specific gamma ray emission,
dosimetry of internally deposited radioisotopes, basic ionizing radiation safety
criteria, pocket dosimeters, film badges, thermoluminescent dosimeter, laser safety,
laser-eye damage threshold and skin damage thresholds, laser protective eye wear,
hazard associated with laser.

| MRPMC 221  Programing package [CH: 3 [PREQ: MRPMC 125 |

Matlab — Stating with graphics —function in matlab — arrays in matlab —
convolution, deconvolution signal processing — images in matlab. Types of medical
images — Filter /noise and denoising — medical image reconstruction—-encoding and
decoding — signal processing — types of medical signals.

| MRPZ 222 Radiobiology and cell pathology | CH: 3 | PREQ: MRPZ 124 |

Introduction to Molecular Biology: Classical experiments proving DNA as the
gentic material — transformation experiments, Hershey Chase experiment, Central
dogma of molecular biology. Replication-Semi conservative replication, Messelson-
Stahl experiment. DNA polymerase and other proteins required for replication.
Replication fork-Continuous and discontinuous replication-Okazaki fragments.
Prokaryotic Transcription-process-Initiation, elongation and termination, different
forms of RNA-mRNA, tRNA, rRNA. Prokaryotic RNA polymerase-promoters and
enhacers. Definition of splicing. Principles of radioactivity-types and properties of a,
b and y-rays, Technique of autoradiography. Application of isotopes in medicine
Radiation pathology acut and chronic effect, general organ changes, hemopiotic
syndrome, late effect of radiation.

| MRPMd 223  Human Physiology | CH: 3 [ PREQ: MRPZ 124 |

Introduction Characteristics of life, Regulation of body functions, Functions of

blood, Types and functions of plasma proteins
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» Red blood corpuscles formation and function, Types of anemia
= White blood cells types and functions, Platelets functions
= Complications of blood transfusion
= Chemical transmitters, The circulatory system
= Cardiac properties
= Electrocardiogram (ECG Cardiac output Arterial blood pressure, Arterial pulse
Respiratory system, Types of respiration, Mechanism of respiration, Pleura,
Pneumothorax,
» Lung volumes and capacities, Control of respiration, Artificial respiration
= Endocrine system
» The pituitary gland, Thyroid gland.
| MRPP 224  Medical Biophysics 2 | CH: 2 | PREQ: MRPP 213
Nonionizing radiation, Biomagnetism — Biomechanics —Defects of eye and vision,
Medical biophysics (Floroscopy - mammography, CT -)
| MRPP 225 Radiation physics and Detectors | CH: 3 | PREQ: MRPP 217 |
Concept of energy, definition of radiation, atomic excitation and ionizationm,
nuclear force, nuclear binding energy, stability of nuclei, radioactivity and its modes,
classification of radiation. Radioactive decay law, half-life time, successive decay,
radioactive equilibrium, radioactive series, mean life time, units of radioactivity.
Sources and energetic of: fast electrons, heavy charged particles, electromagnetic
radiation, neutrons. Interaction of radiation with matter. Mechanisms of charged-
particle energy loss and stopping power. Interactions of photons with matter,
Interactions of neutrons with matter.
Mechanism of detection of radiation, Gas filled detectors (lonization Chambers,
Proportional Counters, Geiger-Muller Counters). Scintillation detectors (Inorganic
scintillators, Organic scintillators). Semiconductors detectors.

| MRPP 311  Electronic circuits for medical devices | CH: 2 | PREQ: MRPP 214 |
P-N junction, diodes, Application, special diodes, bipolar junction, transistor,
transistor biasing and thermal stabilization, transistor amplifier, field effect transistor.
R-c circuit.
| MRPMd 312 Human Anatomy 1 | CH: 3 [ PREQ: —- |
e Anatomical position, Anatomical terms, Planes of human body, Terms of
movement, Skin and fascia, Muscles, Joint, Bones, Cartilage, Serous
membranes.

e Heart and blood vessels, Superficial veins of upper, Limb Lymphatic system,
Nervous system.
| MRPP 313 Thermotherapy | CH: 2 | PREQ: MRPP 121 |
Introduction; Methods of Hyperthermia Treatment; Heat Transfer to Tissues and
Temperature; Mechanisms of Action in Cell Killing: Mechanisms of Action of Heat
Alone, Mechanism of Action in Radiosensitization; Responses of Normal Tissues and
Tumors: Responses of Normal Tissues to Heat, Thermoradiosensitization in Normal
Tissues, Responses of Tumors to Heat, Radiosensitization by Heat in Tumors;
Combination of Hyperthermia and Drugs:  Alkylating Agents, Antibiotics,
Antimetabolites  Thermosensitizers; Temperature  Distribution in  Tumors:
Temperature Distribution in Tumors during Normothermia, Temperature Distribution
in Neoplastic Tissues during Hyperthermia.
| MRPP 314 Physics of diagnostic and treatment devices | CH: 2 [ PREQ: — |

Radiography, fluoroscopy, mammo graphy, computed Tomography CT scanner,
SPECT, PET, stracture of Ultra sound device, structure of Magnetic resonance
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device, Molecular levels of human disease, Gamma camera structure. X-rays units —
treatment by x- rays- Types of x-rays machines -Linear accelerators, neuclear
medicine devices Co60, Fibar optics. Co60 treatment sources. Implant of ion sources
(Barachy therapy).
| MRPP 315 Medical biomaterial | CH: 2 [ PREQ: — |
Introduction and objectives —basic cell structure — biomaterial and biocompatibility
—metals —types and physical properties of metals employed — polymer-specific
polymer used in medical devices — fracture- polymer and ceramic- tissue response to
the biomaterial — assessment of biocompatibility — toxicity test.
| MRPP 321 Field training | CH: 2 [ PREQ: — |
Summer tranning in hospitals in fabrecations and in other places used radiations for
at least 50 hours under the supervision of faculty member and on expert from the
hospitals.
| MRPP 322 Biophysical measurements and targated therapy | CH: 2 | PREQ: - |
NMR-Dielectric relaxation-Fragility- TEM-SEM-EDEX X-ray-CT scan, PET,
Fiber optics, Gel electrophrosis, Radiography, NAA. Liposomes, Personal dosimeter.
| MRPP 323  Accelerators and reactors | CH: 2 | PREQ: MRPP 225 |
A comprehensive introduction to the physics of the charged Particle beams and
modern particle accelerators. Essential components of the accelerator. Various types
of accelerators, including electrostatic accelerators, induction linear accelerators,
linear radiofrequency (RF) accelerators, and various circular accelerators such as
cyclotrons, synchrotrons, and charged particles in electromagnetic fields, beam
acceleration, and phase stability. Applications of accelerators.

Neutron reactions: cross-sections, attenuation, reaction rate, fission cross-section.
Nuclear fission, fission products, fission energy distribution on neutrons and
fragments, reproduction coefficient. Thermal neutrons: energies distribution,
effective cross-section, cool down, mean energy loss, logarithmic mean energy loss,
cool down power, cool down ratio, resonant escape potential—nuclear chain
reaction: neutron cycle, thermal expediency coefficient, four-limits multiplication
equation.

| MRPP 324 Physics of nuclear medicine | CH: 2 | PREQ: MRPP 225 |

Basic physics in radionuclide imaging. principles of tracer in nuclear medicine,
ideal characteristics of radioactive agents for diagnosis. ideal characteristics of
radioactive agents for therapy, rectilinear scanner. Technetium generator. Internal
dosimetry. X-ray machine. Ct scanners, gamma cameras, collimator design, crystal
selection, photomultiplier drift. Interface circuit. Multi detector system and rotational
gamma camera.

| MRPP 325  Biological effects of radiation | CH: 2 [ PREQ: MRPP 225 |

Biological Effects of Radiation: Dose response characteristics: Direct action-

Indirect action-Radiation effects: Acute effects-Blood Hemopoietic syndrome-

Gastrointestinal syndrome-Central nervous system syndrome-Other acute effects-

Delayed effects: Cancer Leukemia-Bone cancer-Lung cancer-Genetic effects-Hazards
and toxicity-Life shortening-Cataracts-Risk estimate.

| MRPP 411 Radioisotopes and its medical applications | CH: 2 | PREQ: MRPP 217 |

The sources of radiation, chractristic of the most common radioactive isotopes,
isotopes in clinical nuclure medicin-99mTc -131 I- 125 |- Co 60, applications of
radioactive isotopes in diagnostic and treatment. Brachytherapy

| MRPMd 412 Human histology [CH: 3 |PREQ: — |
1- The cell, epithelium, connective tissue, cartilage, bone
2- Muscular tissue, male genital system, female genital system
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3-Nervous tissue, circulatory system, lymphoid tissue, skin special sense.
| MRPP 413 Clinical isodose planning [CH: 2 | PREQ: - |
Radiotherapy treatment planning system-isodose planning-gamma rays, nuclear
medicine-treatment and diagnostic by gamma rays. Dose equvelant single isodose
curve. lead shielding, Isodose curve shift Bracheytheraby.
| MRPMd 414 Human Anatomy 2 [CH: 3 [PREQ: MRPMd 312 |
1- Cardiovascular system (advanced). Respiratory system, Digestive system
2- Urogenital system, Endocrine glands
3- Skeletal system.
4- Muscle groups
5- Nervous system (advanced).
| MRPP 415 Medical Topographic Imaging [CH: 2 |[PREQ: - |
Photography process, solid state detector and CCD, signal to noise ratio and
sensitivity. Calibration, horizontal field and splitting technique. Digitizer and plate
scanner. Hardware for image processing, software techniques, histogram,
convolution, fringe upgrading, fourier techniques and slit synthesis, Discrete, 2-D,
and fast. Fourier transforms, Laplace, Hough, Walsh and Hotelly transforms and their
applications. Information acquired from imaging such as data acquired in Cl., MRI,
angiography, infrared and ultrasound imaging. Physical factors that may be
considered in each technique to enhance imaging information.

| MRPP 421 Nanomaterials science and technology |CH: 2 | PREQ: - |
Fundamental concepts, the main properties of nanomaterial, Type, synthesis and
characterization of nanomaterial. Health impact of nanomaterials. Nanomaterial
pollution. Nanobiotechnology, Nanomedicine, Green nanotechnology. Energy
applications of nanotechnology. Industrial applications of nanotechnology. Health
effects of nanotechnology.
| MRPP 422 Applied Biomechanics [CH: 2 [ PREQ: - |
Introduction and objectives, Pressures in the body. Properties of fluid in motion,
fundamental of fluid dynamic, flow of viscous fluid in tubes, flow through an orifice,
influence of elastic wall, pressure measurments, blood flow measurments. Velocity of
flow.
| MRPMd 423 Biology of cancer cells and immunology | CH: 3 | PREQ: --- \
Nature of cancer, growth of cancer, cancer metabolism, carcinogenesis and
arcinogens, diet and cancer, tumor markers, host-tumor relationship, diagnosis and
treatment, infections, source of infection, Epidemic, Pandemic and Endemic diseases.
Determinants of microbial pathogenicity, Immunity, types of immunity —Innate
immunity and acquired immunity- (natural and artificial active, natural and artificial
passive), immune response-primary and secondary immune response. Mechanism of
immune response. Antigens, structure and types of antigens-endogenous and
exogenous and super antigens. Antigenicity and immunogenicity. Cells of immune
system (Lymphocytes, Mononuclear cells, granulocytes, dendritic cells),
Phagocytosis, Organs of immune system (primary and secondary lymphoid organs).
Complement system and activation pathways Membrane attack complex. Structure
and function of Major Histo compatibility complex (MHC class | and Class II).
Antigen and antibody reactions—complement fixation, neutralization, agglutination
reactions, precipitation reactions and its types. Immunoassays of diagnostic
importance-ELISA, RIA, VDRL and Widal test. Immunodeficiency disorders,
Hypersensitivity reactions, Immunohaematology (Blood groups and RH
incompatibilities), Autoimmunity, Vaccines, Immunology of organ and tissue
transplanatation and Immunology of malignancy.
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| MRPP 424 Material sciences | CH: 2 | PREQ: - |
Structure of solids, thermal properties of solids, free electron theory. Metal
insulator and semiconductor, theory and band theory, crystalline and non crystalline
semiconductor-Physics of polymer Introduction, chemistry and physics structure of
polymer. Types of polymer, physical properties, of polymer, medical application of
polymer.
| MRPP 425  Bioelectronic | CH: 2 | PREQ: MRPP 322 |
Logic circuit and, or and uses in biological system. Transistor Amp. Chracteristics
differential Amp and Amplification of biological impulses, opertional Amp, negative
feedback effects, reduction of noise effects Application in biology Ultrasonic
generator, Active filter low, high and band pass and stop filters.
| MRPP 426 Graduation project | CH: 2 [ PREQ: — |
The course provides an introduction to research methodology, ways of making
literature review, the manner of writing technical reports, and specifying topic of
graduation project. In addition, this course is mainly a study and an analysis of a
specific problem in a field of medical physics determined jointly by the student and
his/her advisor.

Ay LiaY) &)y Aall s gisa
| MRPB 218 General Microbiology | CH: 3 | PREQ: - |
Emphasis on, history of microbiology and microbial evolution, Microbial diversity:
major groups of microbes cytology, physiology, growth and control of
microorganisms with coverage of the role of microorganisms in nature, in disease, and
as useful tools.
| MRPB 219  Cytology | CH: 3 | PREQ: - |
Molecular structure of nucleic acids and proteins, biological membranes,
cytoplasmic membranes, nucleic acids contanning, cytoskeleton and cytosol,
chromosomes, cellgrowth and division.
| MRPP 226  Neutron physics | CH: 2 | PREQ: --- \
Sources of neutrons, neutron activity, application of neutronin in radiotherapy,
neutron activation analysis. Interaction of neutron with matter, neutron shielding.
| MRPP 227  Polymer Physics | CH: 2 [ PREQ: — |
Introduction to polymerization; Structural Aspect of Polymers: Structure of
Macromolecules, Polymers in Solution, Polymers in Molten State and in Solid State;
Thermodynamics: Mean field; Flory Huggins and lattice theory; entropy and
enthalpy of mixing, Glass transition temperature T; phase diagrams; Introduction to
conjugated polymers: z-electron theories of conjugated polymers, Noninteracting
electrons, Interacting electrons, Excitons in conjugated polymers; photonics
polymers; Electronic polymers. Mechnic polymers, application of polymers in
medicine.
| MRPP 228 Laser Physics [CH: 2 [PREQ: MRPP 215 |
Calsical and quntum theory of molecule, rotation in diaatomic electronic structrure
and spectra in diaatomics, diaatomic rotation and vibration, Ruby laser, gas laser,
laser energy and emission characteristics, laser classification and construction,
semiconductor laser. medical application of laser beam.
| MRPZ 316 Physiology of animal | CH: 3 | PREQ: MRPZ 124 |
= Functions of blood, Types and functions of plasma proteins
» Red blood corpuscles formation and function, Types of anemia
= White blood cells types and functions, Platelets functions.
= Complications of blood transfusion
» Chemical transmitters. The circulatory system.
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| MRPMd 317 Technical writing | CH: 2 | PREQ: - |
Stages of preparation of scientific reports (define the object-information
gathering- studies preparation-runny experiments- writing drift of report), studying
the styles of writing reports, use of word processing, spread electronic sheets,
electronic mail, data presentation in tables, figures and, charts, (case studies,
technical letters, design reports, final reports), conducting laboratory experiments
and writing their reports. Use of email to write short reports and technical letters,
conducting field studies and preparing posters, working in groups of students.

| MRPP 318 Quantum mechanics [CH: 2 | PREQ: MRPP 216 |
Introduction to quantum mechanics- The domain of quantum mechanics- Probability
in quantum mechanics. Normalization of the wave function- Separation of variables
and the Schrodinger equation. Potential function in the Schrodinger equation (Free
particles—Finite square well-Step Potential). Quantum Harmonic Oscillator via ladder
operators. Schrodinger equation in 3d. Hydrogen atom radial wave function and
Hydrogen spectrum.
| MRPZ 326 Embryology and genetics | CH: 3 | PREQ: MRPZ 124 |

Gametogenesis fertilization formation of germ layers and organogeny, embryological
development of amphioxus, toad and chick extra and inraembryonic membrances.
| MRPP 327 Molecular biophysics | CH: 2 | PREQ: MRPP 211 |

Physics and biology, random motion, Diffusion. Sedementation equilibrium,
viscosity, sedimentation velocity, light absorption, charged particles irradiation X-
rays diffraction. X-ray absorption, x-ray scattering.

| MRPCh 416  Medical Biochemistry [ CH:3 [ PREQ: MRPCh 122 |
Constituents of Blood, types of blood cells, components of plasma, types of plasma
proteins and functions. Mechanism of blood clotting (Extrinsic and Intrinsic
pathway). Structure of hemoglobin-Types of hemoglobin, sickle cell ane Clinical
significance and normal values of glucose- (fasting blood sugar, random blood sugar,
post prandial blood sugar, HblAc), total Protein, albumin, Urea, bilirubin,
Cholesterol- HDL and LDL. Normal values and clinical significance of the routine
hematological tests-RBC count, WBC count, ESR, PCV, hemoglobin concentration,
platelet count, bleeding time, clotting time. Routine examination of urine: Name of
the normal constituents-Names and clinical significance of the abnormal constituents-
Glucose, ketone bodies, blood, protein, bile pigments, and Microbiological
examination-casts, crystals, detection of infection. Enzymes used for diagnosis of
liver diseases, renal threshold: Clearance tests-urea and creatinine clearance. Dilution
and concentration test. Thyroid function test: Significance of T3, T4 and TSH values.
MRPMd 417 Biorisk Management [CH:3 [ PREQ: — |

Orientation to Biorisk Management- Biorisk- Introduction to Dual Use Research
of Concern- Biorisk Characterization & Evaluation- Biosafety Risk Assessment-
Biosecurity Risk Assessment- Biorisk Mitigation Strategies- Introduction to Incident
Management & Response- Administrative Controls for Biorisk Mitigation-
Introduction to Biorisk Management System Performance- Introduction to Laboratory
Biosecurity.

MRPMd 418 Epidemiology and techniques in health management | CH: 3 | PREQ: --- |
This course studies the distribution, patterns, and social determinants of health
related events in a defined population. Epidemiology research tools contribute to the
study design, collection, and analysis of data and evaluates possible solutions that can
be achieved through the exercise of organized medical attention, encompassing
preventive medicine and the rationality of curative and rehabilitation procedures.
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| MRPCh 427 Clinical biochemistry |CH: 3 | PREQ: MRPCh 122 |
Tumer marker, liver fuction test kidney function test, parasitology, hematology,
Clinical significance and normal values of glucose- (fasting blood sugar, random
blood sugar, post prandial blood sugar, HblAc), total Protein, albumin, Urea,
bilirubin, Cholesterol- HDL and LDL. Normal values and clinical significance of the
routine hematological tests — RBC count, WBC count, ESR, PCV, hemoglobin
concentration, platelet count, bleeding time, clotting time. Routine examination of
urine: Name of the normal constituents- Names and clinical significance of the
abnormal constituents-Glucose, ketone bodies, blood, protein, bile pigments, and
Microbiological examination-casts, crystals, detection of infection. Enzymes used for
diagnosis of liver diseases, renal threshold: Clearance tests-urea and creatinine
clearance. Dilution and concentration test. Thyroid function test: Significance of
T3,T4 and TSH values.
MRPB 428 Medical Microbiology | CH: 3 [ PREQ: MRPB 114 |
A systemic coverage of medical microbiology and its role in clinical medicine.
Emphasis is based on current concepts of infectious disease and microbial genetics as
it pertains to pathogenicity. Special attention is given to host-paraite interactions and
to the interpretation and significance of laboratory findings in the diagnosis and
treatment of human microbial disease. This course will study the infectious agents of
human disease with emphasis on host-parasite relationship, unique aspects of bacterial
& fungal activities and organization, metabolism, regulation and genetics which
contribute to pathogennicity, including identification of bacteria & fungi and
principles of prevention, treatment, and laboratory diagnosis.
| MRPMd 429 Infection control | CH: 3 [ PREQ: —- |
This course covers the chain of infection, how to break the chain, best practices in
hygiene and PPE, and the importance of risk management. It outlines the
responsibilities of both employer and employee, highlights the benefits of robust
infection control policies and procedures, and details key legislation and regulations.
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