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Microbiology for Industrial Application
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This course probes into various metabolic processes of
microorganisms and their physiological characteristics. It
covers basic biochemistry and physiology for students
who are unfamiliar with these subjects, as well as basic
metabolic engineering to develop and construct biological

processes.
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Computer Application in Medicine
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This course will focus on the applications of computer
in the medical field. Main topics include computer model-
ing and simulation methods used for medical researches,
computer applications in medical equipments and bio-
logical control equipments, and medical database used in
hospitals. We will also examine the methods and practi-
ces of saving and transmitting medical images.
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Medical Physics
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In this course we will cover various subjects related
to the physiological system such as dynamics, electro-
magnetics, statistical dynamics, quantum mechanics, and
so on. Students will do modeling and analysis of physio-
logical systems. Main topics include cardiac fluid dynam-
ics, bone joint biomechanics, membrane biophysics, X-ray
physics, NMR quantum mechanics and some math for bi-
omedical engineer. All topics are based on medical
physics. The main objective of this course is to improve
the ability to apply physics to medical fields.
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Topics in Mammalian Cell Biotechnology
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This course addresses the metabolic/genetic character-
istics and biochemistry of animal cells. It also introduces
the requirements for inoculation, cell sub-culture and
storage. The course also deals with the types of animal
cell media and methods of their appropriate selection.
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This course examines the fundamentals for the protein
structures suitable for industrial applications. Topics to
be discussed in class include the following: the basics of
the protein structure; the experimental methods using
x-ray crystallography, NMR, CD and other instruments to
determine protein structure; the computational method-
ologies to predict the structure, function, and the phys-
ical status of proteins; protein modification technology
combined with genetic engineering and computational
method.
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Antibody Engineering
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Antibodies(Ab), which show the highest binding affinity
to the target molecule in nature, are special proteins in
animal that control immune reactions and are used as
therapeutic agents as a form of antibody conjugates. In
this course, Ab screening, Ab synthesis and control
mechanism, Ab production process, its isolation and puri-
fication, design methodologies for diagnostic Ab and
therapeutic Ab, and the theory of making humanized Ab
will be taught. Subordinately, the immune network sys-
tem and its control mechanism will be discussed to ex-
plain how such multipurpose antibodies are involved in
the system.
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Bioinformatics and its Application
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In post genome era, bio-information obtained from
various fields has to be analyzed and managed. In this
class, basic technology for biocinformatics, data mining,
collection of bioinfomation will be introduced for under-
standing of biomechanism.
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The aim of this course is to teach the technology for
developing in vitro bioartificial tissue. These tissues can
be used as transplants to improve biological function in
the recipient. This course covers the recent trans-
plantation technology of artificial tissue/organs such as
liver, pancreas, kidney, fat, blood vessel, bone marrow,
bone, and neurotransmitter-secreting cell constructs.
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461.606 O|gAHZ 3-3-0
Biomedical Instrumentation
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The aim of this course is to understand the basic
principles of biomedical instrumentation and to develop
the ability to design a specific instrumentation system,
thereby acquiring the aptitudes essential to biomedical
engineering majors. We will cover the basic biological
and physiological principles to better understand the
principles of major instrumentation equipments, and ex-
amine the operational principles of various sensors that
constitute the instrumentation system and the designing
methods of amplifiers. The instrumentation systems dis-
cussed in this class include bioelectric signal monitoring
systems, other physical sensor systems, chemical sensor
systems, and biosensor systems.
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Engineering Aspects of Physiological
Phenomena
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In this course we will examine the major physiological
system of the body from the engineering perspective.
We will study the basic mechanisms of the physiological
system and apply our understanding to the engineering
field. We will represent and analyze information trans-
missions in the nervous system in terms of mathematical
functions, and analyze the transmissions of signs and in-
formation in the visual/auditory system from the en-
gineering system perspective.
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This course introduces the types and the character-
istics of fermentation bioreactors and the products pro-
duced via these bioreactors. It covers the solutions to
problems that may arise during the fermentation of
microorganisms. The course also deals with the choice
of a suitable reactor.
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Topics in Enzyme and Microbial

Catalyst Technology
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This course examines various technologies related to
biocatalyst including enzymes and immobilized cells. We
will study about the basics and kinetics of biocatalyst
and immobilized biocatalyst system. We will also discuss
the optimization and control of biocatalytic reactor sys-
tem in single and multiple phase reaction systems.
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Protein Stability and Formulation
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The aim of this course is understanding and prediction
of protein stability based on the chemical and physical
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properties of amino acids and polypeptides, and for-
mulation technology for the proteins to extend their
shelf - life and improve their efficacies. The factors de-
termining thermal, oxidative, chemical and physical sta-
bility of target proteins, quantitative and qualitative anal-
ysis of protein changes under certain environments, and
formulation technology will be taught.
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This course deals with the biological principles and
mechanism related to environmental biotechnology such
as the biological treatment of wastes, bioremediation of
heavy metals, biodegredation, and synthesis of bio-
degradable materials. Current research activities and

trends of environmental biotechnology are discussed.
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Nanobiotechnology
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Integration of biomolecules(DNA, RNA, protein, carbo-
hydrate and lipids) and cells with various nano-sized ma-
terials made of inorganic(silicon, glass, carbon nanotube,
metals, quantum dots, etc.) and organic(synthetic poly-
mers, plastics etc.) materials, and developing devices us-
ing the fusion molecules may provide novel functions
onthe biomolecules and cells, and allow qualitative and
quantitative  analysis of even few  molecules.
Theseapproaches are also possible to develop new
nano-scale systems for various applications in sensing,
diagnosis, screening and measure. This course will re-
view the related electrical, mechanical and biological con-
cepts and recent trends of such nanobiotechnology.
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Topics in Organic Biochemistry
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The aim of this course is to understand the biological
reactions in organic= based on organic chemistry and
biochemistry. Details of the biological reaction and bio-
synthesis of useful products in various aspects such as

fundamental theory and experiments are studied.

S EEIHY 0| AUR| L0 M-S (Program in Bio-medical Engineering)

461.614 Ol glA Mo ME  3-3-0

Biomedical Signal Analysis
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In this course we will study the theories of treating
and analyzing the biological signals of the body such as
ECG and EEG for clinical applications and research. This
course will also introduce various filtering methods and
spectral analysis methods applied to enhance the quality
of measured signals and to procure valuable information
from the patient for the diagnosis of diseases.
Assignments are given to encourage students to practice
applying technology to biological signals.
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This course deals with medical imaging diagnostic
equipments presently used in the field of medicine.We
will focus on the basic principles and the practical im-
plementation methods of the MRI(Magnetic Resonance
Imaging) which is one of the four major medical imag-
ing modalities along with X-ray imaging, ultrasonography,
and radionuclide imaging. The basic techniques and ap-
plications of the recently developed biomedical imaging
modalities of cellular imaging and/or molecular imaging
will also be examined.
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This course will examine the theory, structure, and
commercial usages of artificial organs. We will discuss
the necessity and limitations of the artificial organs and
have an overview of the engineering fields - electronic,
mechanical, material and chemical - applied in the devel-
opment of artificial organs. This course will also provide

- 411 -



Chsked(Graduate School)

an introduction to the current research on artificial or-
gans such as artificial heart, artificial pancreas, and arti-
ficial kidney.
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Biomedical System Analysis
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In this course we will develop a computerized model
to interpret the biological system and by using this mod-
el, examine the simulation method that analyzes the
characteristics of the biological system. We will collect
and analyze the data generated from the system to find
the best model to represent the data. Comparisons will
be made between the real signals and the output signals
that vary according to the input, which will serve as
feedback components for the improvement of the model.
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Design of Medical Information System
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Hospital Information System (HIS) is designed to proc-
ess the complex data flow of medical information.
Essential requirements of HIS include the efficient proc-
essing of massive data and giving quick responses to
various requests. In this course, we will analyze the
business flow in hospitals and translate the results in
ERD, Entity Relationship Diagram. Based on our under-
standing of ERD, we will study the process of designing
Relationship Database and also discuss the evaluation
model for monitoring system performance.
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Topics in Biomedical Engineering
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the biomedical engineering field. Specialists and scholars
will be invited to give lectures on the new technologies
and innovations. This course will focus on the currently
debated areas of research in biomedical engineering.
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Bioengineering Seminar 1
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The purpose of this seminar is to understand the re-
cent trends in bioreactor engineering, especially the is-
sues on mass transfer in bioreactors and analysis, con-
trol, and design of bioreactors.
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Bioengineering Seminar 2
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The purpose of this seminar is to understand the re-
cent trends in biochemical engineering. The seminar fo-
cuses on the development of bioprocesses in which mi-
croorganisms, mammalian cells, and plant cells are used.
The seminar also covers various cultivationmethods.
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Bioengineering Seminar 3
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The purpose of this seminar is to understand the re-
cent trends in biochemical engineering which are not
covered in Biotechnology Seminars 1 and 2. Recent
trends in bioseparation, biosensor, biopolymer, protein
engineering, genetic engineering, computer simulation
and monitoring, and the current trends of biotechnology
are covered.
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By the invited companies CEO and scientists who have
hands - on experiences in real world, this course will be
taught as seminars on the examples of successful devel-
opment of bioproducts, market analysis and demands of
bioproducts, and introduction of newly developed and
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evolving research fields of biotechnology.

461.624 MEMAEE 2 1-2-0
Marketing and Business in Bioindustry 2
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This course will be the continuation of the coursework
of Marketing and Business in Bioindustry I. By the in-
vited companies CEO and scientists who have hands - on
experiences in real world, this course will be taught as
seminars on the examples of successful development of
bioproducts, market analysis and demands of bio-
products, and introduction of newly developed and
evolving research fields of biotechnology.
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BioMEMS
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This course will examine the operational principles and
structures of various electronic instruments used in bio-
medicine for diagnostic and therapeutic purposes. This
course will cover therapeutic system, bioimpedance sys-
tem, biooptical system which are usually not discussed
in biomedical instrumentation course, and also examine
the electrical safety issue in biomedical instruments.
Students will be introducedto the design and application
of BioMEMS (Bio Micro Electro- Mechanical System) and
nanotechnology, increasingly applied in the field of
biomedicine. We will also have a survey of general elec-
tronic engineering applied in biomedicine.
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Dynamical Networks in Biology
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The purpose of this course is to understand the mu-
tual relationship of biomolecules in the network for-
mation view and to analyze biological events according
to the complicated scientific principle. Based on our un-
derstanding of genomics and proteomics, we will study
the basic concepts and contents in bioinformatics.

norir © 240

N
o
]
St

S S0y BHO|AIZ|L|0{& M5 (Program in Bio-medical Engineering)

461.627 0153 3-3-0

Transport Phenomena in Biological
Systems
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In this course, heat, heat transfer and hydrodynamics
based in biomedical engineering and how biological
events are related and mechanically applicated will be
introduced. In general, the basic analysis method treated
in hydrodynamics and fluidics in biological situation will
be taught.
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461.628 MESE 3-3-0
Neuroengineering
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In this course, we will study neuroengineering based
on the electronics approaches to modern biomolecular
research. The goal of this subjectis to learn the basic
concepts of neurobiology and to study the structure and
functions of a neuron with engineering’s approaches in
the use of computer simulation tool.
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Bioelectro-magnetic Phenomena
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In this course, we will study the electronics-based ap-
proaches to modern biomolecular research. The goal of
this subject is to learn basically electrical and magnetic
phenomenons in biology and to study the applications.
Additionally, we are going to study the physical, mathe-
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matic concepts of the divers equations of
electromagnetics.
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Diagnostic Ultrasound Theory
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In this course, we will study the electronics-based ap-
proaches to modern biomolecular research. The goal of
this subject is to learn basically electrical and magnetic
phenomenons in biology and to study the applications.
Additionally, we are going to study the physical, mathe-
matic  concepts of the divers equations of
electromagnetics.
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Biomimetics and Design
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The goal of this subject is to analyze and evaluate
the features of the optimized bio-system through the
evolution and to apply this knowledge into different
areas. the bio-organs of implantable medical devices or
instruments should be free of any properties that arouse
adverse reactions in the body such as Hemolysis or un-
desirable host reactions. The biocompatibility of bio-or-
gans must be improved based on the applications of the
latest technology and engineering. This course will in-
troduce the development of bio-organs in the medical
fields and provide an overview of the theory and prac-
tice of bio-organs.
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The goal of this subject is to analyze and learn the
features of biology, specially human body in the optical
method. After that we are going to learn more about
medical applicationsof Bio-optics to apply into medical
treatment and therapy.
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Biosensors and Instrumental Analysis
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The goal of this subject is to learn basically phys-
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ical-chemical concepts and the manufacture methods that
are essential to develop and operate biosensors to esti-
mate and to control each variable in bio-process and an
organism. In addition to the existing physical sensors,
we are going to study novel biosensors made of bio-
material and the engineering applications.
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Rehabilitation Engineering
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The goal of this subject is to learn the basic technic
and its usefulness of rehabilitation engineering. On the
foundation of mechic and electronic engineering we are
going to study how to analyze the human’s movement
concerning rehabilitation engineering, and to develop the
artificial joint, its diagnosis, therapy, industrial safety,
wound precaution research.
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Medical Instrumentation
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The goal of this subject is to study the basic concepts
of operation, parts of medical instrumentations that are
used in disease’s diagnosis and therapy. We are going
to learn the therapy system, impedance application sys-
tem, and optical system in the point of electronic en-
gineering’s view. And we will also learn how to solve the
problem that occurs when we try to design and manu-
facture medical device and study electrical safety.
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