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This course will cover the interactions between radia-
tion and various materials, and the resulting biological
effects.
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Medical Radiation Physics
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This course deals with radiation-related medical
physics. Main topics include the following: in-

strumentation such as radiation imaging instruments,
MRI, USG, SPECT, PET, linear accelerator and cyclotron;
nuclear physics and radiation physics; magnetic reso-
nance; and USG physics. Image acquisition and treat-
ment principles using radiation will be discussed.
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Medical Image Processing
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This course deals with medical image processing in
the fields of radiation imaging, MRI, ultrasonography,
gamma camera imaging, SPECT and PET. Main topics
are image registration, normalization, display, quantifica-
tion, image processing, and transfer including PACS
technology. 3D image processing or dynamic image proc-
essing, and statistical inference using medical images are
also discussed.
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Development of Radiopharmaceuticals
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This course leads students to becoming experts in the
field by teaching them the knowledge and trends about
the development of radiopharmaceuticals, searching the
relevant literature, and holding seminars.
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for becoming experts in the field through learning and
discussing the basic properties, reactions, and principles
of radioactive materials and radiations.
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Pharmaceutics of Positron Emitters
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This course will cover the production and principles of
positron emitters, and then provide opportunities for the
students to see the actual facilities and instruments.
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Radiomedicinal Chemistry

YA A= E= S dA W Mgy 71ME 2Ad
FEO0IM OlsiE 4 UA=ZE Zolsith =

&dfl, &4, ChAl, BAHZAO| ofst 7|d, o 4
ZAH £E0| 42 YAMI stetEol MAl W A&
Ol3it== BtCt.

This course provides an understanding of the molec-
ular mechanism of radiopharmaceutical chemicals in the
body. The lecture covers the process of administration,
dissolution, absorption, metabolism, molecular mechanism
to target molecules, and excretion of radiopharmaceutical
chemicals at molecular levels.
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Tracer Pharmacokinetics
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This course lectures analytical and statistical methods
to analyze the absorption, distribution, metabolism and
excretion of tracers in animal models. In addition, ex-
perimental designs relevant in the pharmacokinetic study
involving tracers will be discussed. Examples of such
studies will also be compared and discussed using rele-
vant literature.
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Radiation Therapy Planning 1
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This course deals with the utilization of diagnostic im-
age data, patient data aquisition, imaging in radiotherapy
as simulation and verification, treatment planning algo-
rithms, optimization, and 2-D planning for external beam
radiation therapy using x-ray, electrons, neutrons, and
protons. Planning for brachytherapy also will be
discussed.
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Radiation Therapy Planning 2
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The following topics in advanced radiotherapy planning
will be discussed: 3-dimensional conformal planning, ster-
eotactic radiosurgry or radiotherapy, intensity modulation,
gated planning, real-time verification, and dose volu-
metric analysis.
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Computer-aided Diagnosis in Medical
Image
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In this course, students will discuss the rationale for
computer-aided diagnosis (CAD), describe computerized
analysis methods, and discuss relevant issues in develop-
ing, validating, and using CAD methods. They will also
review the progress of CAD in terms of observer per-

formance  studies, implementation, and clinical
experience.
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Image Processing in Digital Radiography
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In this course, students will learn to understand the
basic properties of digital images, and how image ma-
nipulations and enhancement of digital images are
performed. They will also comprehend how images can
be represented using filters, segmentation, and re-
construction, and identify methods for representing 3D
datasets using image reformatting, MIP processing, and
volume or surface rendering.

802.2034 32102 YAEZL 3-3-0

Topics in 3D Medical Imaging
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This course covers the technology and research in vol-

ume rendering, MIP, surface rendering, and virtual colo-
noscopy for medical imaging.

805601 | WAMMSBMEISIHE 1 3-3-0

o
Introduction to Radiation Applied Life
Science 1
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This is the introductory course to the radiation applied
life science. Research topics in the diagnostic radiology,
radiation oncology, nuclear medicine and dental radiology
will be surveyed and fundamental principles in radiation
detection and measurement, radiation biology, radiation
therapy, nuclear and radiological imaging (PET, SPECT,
CT, MRI, ultrasound), radiation chemistry and molecular
imaging will be studied.
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Introduction to Radiation Applied Life

Science 2
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This is the intermediate course to the radiation ap-
plied life science. Biological aspect in the radiation ap-
plied life science will be focused. Research topics in the
diagnostic radiology, radiation oncology, nuclear medicine
and dental radiology will be surveyed and fundamental
principles in radiation detection and measurement, radia-
tion biology, radiation therapy, nuclear and radiological
imaging, radiation chemistry and molecular imaging will
be studied.
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Selected topics in radiation applied life science includ-
ing the diagnostic radiology, radiation oncology, nuclear
medicine and dental radiology, radiation detection and
measurement, radiation biology, radiation therapy, nu-
clear and radiological imaging, radiation chemistry and
molecular imagingwill be reviewed by the experts.
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Advanced principles and technologies in nuclear imag-
ing (gamma camera, PET, and SPECT instrumentations,
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imaging principles, quantitative procedures including scat-
ter correction, attenuation correction, normalization and
calibration, image filtering, reconstruction and registra-
tion, tracer kinetic analysis) will be studied.
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Basic nuclear physics, physical principles in nuclear
imaging, interaction of radiation with matter, radiation
detection, problems in radiation detection and measure-
ment, nuclear counting systems, SPECT, PET, image ac-
quisition, correction, reconstruction, quantification, clinical
applications, radiation dosimetry, radiation safety and
health physics will be studied and basic radiation meas-
urement experiments will be performed.
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Computational Modeling and Multi-
dimensional Image Analysis of Biosystems 1
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This lecture aims to provide basic understanding of
complex biosystems, principles and techniques how to
construct computational models of biosystems and apply
to analysis of multidimensional biomedical images. It
covers 3-dimensional modeling techniques of biological
organs with the reference of Physiome projects, and
learns how to reconstruct an indivisual’s biological organs
from the 3-dimensional radiological images. Also it in-
troduces recent studies for obtaining physiological pa-
rameters by using virtual experiments from the con-
structed models.
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Computational Modeling and Multi-
dimensional Image Analysis of Biosystems 2
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This lecture aims to provide basic understanding of
complex biosystems, principles and techniques how to
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construct computational models of pathologic phenomena
of biosystems, how to extract important parameters of
biomedels from multidimensional biomedical images, and
how to apply them to diagnosis of diseases It covers
modeling strateges for pathological processes such as tu-
mour growth, metastasis, angiogenesis, and immune es-
cape with the use of recent concepts including inter cel-
lular competetion and cooperation, balance between or-
der and chaos, and tissue self- organization.
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Introduction to Radiological Sciences
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This course will discuss different forms of radiations
and radioactivity, the fundamentals of radiation inter-
actions with matter, the basic principle of diagnostic and
therapeutic health applications, and electromagnetic radi-
ation in the environment. This course will also include
the history, nomenclature, and units of radiological
sciences.
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This course provides students clinical knowledge and
experience by attending the entire processes of radiation
treatment. Students will be involved in some parts of ra-
diation treatment such as planning and simulation. They
will learn how to operate treatment machines and
simulators. They will study specific protocols for different
types of cancer treatments.
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Monte Carlo Application in Medicine
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This course covers the theory and techniques of the
Monte Carlo method with a special emphasis on radia-
tion transport applications in medicine. The course will
give the student a grounding in the basic principles of
the method and in the variance reduction techniques
that are used in modern Monte Carlo transport computer
codes. In addition, the student will gain experience writ-
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ing Monte Carlo computer solutions to a variety of prob-
lem types and with running MCNP, Penelope, EGS4
codes.
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Topics in Medical Radiation Physics 1
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A weekly—based seminar is held by invited speakers
from various specialties in radiation medicine. Students
also have an opportunity to review papers relevant to
the latest technologies and academic trend on medical
radiation physics. They can share important information
through an open discussion with an instructor.
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Topics in Medical Radiation Physics 2
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Weekly seminars given by faculty and invited speakers
on topics of interest to the radiotherapy physics com-
munity that are not formally included with the other di-
dactic courses. Includes current issues of radiotherapy
technology, anatomy/physiology for medical physics,
site-specific cancer, experience in clinic, inverse treat-
ment planning optimization, photodynamic therapy, pro-
ton and neutron therapy, and image fusion, etc. Also
students are expected to present their research topics of
interest or new findings or issues by reviewing the
journals.
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