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Seminar in Pharmacy 1
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This course will consist of lectures given by faculty mem-
bers, visiting scholars, and graduate students, followed by
discussions that will cover the latest trends in research and
pharmacy. It is for students in the MS program.
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Seminar in Pharmacy 2
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A continuation of the course Seminar in Pharmacy I, this
course will consist of lectures given by faculty members,
visiting scholars, and graduate students, followed by dis-
cussions that will cover the latest trends in research and
pharmacy. It is for students in the MS program.
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375.601 ofgtd& 3 1-2-0
Seminar in Pharmacy 3
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This course is for students in the Ph D program. Lectures
will be given by faculty members, visiting scholars, and
graduate students. They will be followed by discussions cov-
ering the latest trends and advances in research on pharmacy.
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Seminar in Pharmacy 4
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A continuation of Pharmacy III, this course is for students
in the Ph D program. Lectures will be given by faculty
members, visiting scholars, and graduate students. They will
be followed by discussions covering the latest trends and ad-
vances in research on pharmacy.
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375.803  CHIfYEERT 3-3-0
Reading and Research
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In this course, research projects for MS and Ph D dis-
sertations will be evaluated and revised periodically. Plans
for ongoing projects will also be discussed.
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0]k 31514 (Phamaceutical Bioscience Major)
375.510 MslstEZY  3-3-0
Topics in Biochemistry

WSS 9 BAES Fopo AT ATARES FAME A
gsto] Avfsta EEg

The course will cover progress in modern biochemistry
and molecular biology. Selected topics will be discussed.
375.538 FZO[AESHEE 3-3-0

o B |

Advanced Pharmacal Microbiology
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The latest findings and progress in microorganisms asso-
ciated with the production of pharmaceuticals will be dis-
cussed in this course.

576541 elop AlsstgeiotE Y 330

Topics in Pharmaco-Molecular and
Cellular Signal Transduction
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Theses days the cutting-edge technologies responsible for
rapid developments in cellular biological and biochemical re-
searches and methodologies result in accumulation of knowl-
edge of cell itself in the levels of molecules and in a format
of revealing of cellular mechanisms underlying for regulation
of cell functions.? In addition to recent textbooks describing
the information observed in fast years, this class would be
based on review and research papers, for updating the scien-
tific knowledge and methodology of the possible students,
probably leading to helping them with concrete understanding
of cellular functions and their regulation mechanisms and
with connecting or understanding of clinical approaches and
information.
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Topics in Pharmaceutical Molecular Biology

A FAA AT o e TFd FAA} G
7153 AzAE, a8a 2ArEd M s 34
WS AEY ok NTIES e - BB, HAl AT
3 FF oFshEofel Ao &8 AWeHE elstaat gt
The achievement of the completed human genome has
been widely utilized as the basis for drug development.
Accordingly, novel functions and interactions among a varie-
ty of genes and/or proteins will be introduced in this course.
Furthermore, newly developed concepts for drug development
including the molecular prevention of human diseases and
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pharmacogenomics will be discussed. The course will also
include recent movements in and the future of postgenomic
research in pharmaceutical science.

375.642 SIS 2SIGIER  3-3-0
Advanced Antibiotic Chemistry
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This course will cover the chemical structures, action
mechanisms, resistance mechanisms, and antibacterial activ-
ities of new antibiotics.

375.643A Hodx|2HEZL 3-3-0

Topics in Immunological Products
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This introductory course will cover the latest advances in
immunology and their application to new immunological

product development.

375.647 HIMAGE U A 3-2-4
Actinomycetal Metabolites and Laboratory
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In this course, important metabolites of actinomycetes will
be discussed and the isolation and physiological activities of
these metabolites will be examined through experiments.

576737A | olofotetsn 330
Topics in Medicinal Immunology
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Recent advances and applications in immunology are
discussed.

375.795A ZofstER  3-3-0
Advanced Oncology
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This course will introduce the characteristics of cancer
cells, causes of cancer, principles of carcinogenesis, cellular
and molecular mechanisms underlying viral, chemical, and
physical carcinogenesis, functions of oncogenes and tumor
suppressor genes, and current strategies applied to cancer
prevention and therapy.
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375.507 ZRMIcH 2fSFRt 4 MlolLt 2-2-0

Seminar for cultivation of next generation
pharmaceutical scientists
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This course will cover methods for cultivation of next
generation pharmaceutical scientists. It includes understanding
of leadership, basic factors for next generation pharmaceut-
ical scientist, field trip to pharmaceutical industry, leadership
for scientists and engineers, how to write successful grant
proposals and scientific papers, how to present scientific re-
sults efficiently, relationship of science, technology & soci-
ety, and physical and mental health control.

M1483.000800 @ Afo|E7IQI AEEF 3-3-0

Cytokine Biology
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Cytokines are produced by a certain type of cells upon
environmental and physical stimulation, and mediate
cell-to-cell communication to promote homeostasis and/or in-
flammatory responses. This course intends to give an over-
view of the various aspects of cytokines including the pro-
duction and function of each cytokine with specific emphasis
on those that are known to play a critical role in human
diseases. The course will deal with various therapeutic ap-
proaches targeting those cytokine pathway for the treatment
of human diseases, providing deeper understanding of patho-
genesis of diseases as well as the development of novel
therapeutics for students planning to pursue life science and
biomedical science.
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M1483.000900 °fstHAtFRAYESH 3-3-0

Pharmaco-Computational Structural Biology
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Protein structures become more and more important for
new drug development and over 100,000 protein structures
have been deposited in the Protein Data Bank (PDB). In this
course, protein structure-based pharmaceutical applications of
computational biology will be discussed, including structure

il

41 2o A
R (=~

- 09

.98t} (Dept. of Pharmacy)

visualization, structural analysis, modeling, ligand docking,
virtual ~screening, simulation, and molecular dynamics
simulation.

M0000.006000 T4 | <ka|st 3-3-0
Pharmacology of epigenetics
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Cancer remains a major public health problem in our
society. The development of potent novel anti-cancer drugs
selective for tumor cells is therefore still required.
Deregulation of the epigenetic machinery including DNA
methylation, histone modifications and non-coding RNAs is a
hallmark of cancer, which provides potential new therapeutic
targets. Natural products or their derivatives represent a ma-
jor class of anti-cancer drugs in the arsenal available to the
clinician. However, regarding epigenetically active anti-cancer
agents for clinics, the oceans represent a largely untapped
resource. This course focuses on compounds with epigenetic
activities and their synthetic derivatives displaying anti-cancer
properties.

Mi1481.000100 AM|ZHedsH E2 3-3-0
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Topics in Cellular Immunology
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Since our understanding of cellular immunology is
fast-growing, textbook often fails to reflect the most current
topics of research and therapeutic approaches. Hence, the
purpose of ‘Topics in Cellular Immunology’ is to cover the
most updated researches on basic immunology as well as
clinical immunology with specific emphasis on immune cells
by using recent high impact publications.

oFE-3 4 g (Pharmacology Major)
375.513 AEUEE 1 U Y 3-24
Advanced Pharmacology 1 and Laboratory
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This course will cover the action of autonomic and car-
diovascular drugs at the cellular level and current concepts
of the mechanism of the action.

375.514 AEIUEE 2 U HY 3-24
Advanced Pharmacology 2 and Laboratory
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This course will cover current research trends, new devel-
opments in drugs and pharmacodynamic concepts, and the
mechanism of the action of cardiovascular drugs, centrally
acting drugs, and chemotherapeutic agents.

M1483.001500 | U/fFE-FEHEE 3-3-0
Clinical Pharmacokinetics
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This course will cover methods of applying pharmacoki-
netics for the safe and effective therapeutic management of
individual patients.

375517  ofE48ME Y AY 324
Drug-receptor Interaction and Laboratory
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This course will cover the concepts of receptors involved
in physiological phenomena, theoretical and experimental
classification of receptors, and handling processes such as the
purification, characterization, and cloning of receptors with
biological activities.

375.589 okstHAlH[EIEZ}  3-3-0
Topics in transcriptomics
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Transcriptional gene regulation is the major mechanism
that controls gene expression in normal physiology as well
as pathological conditions. In this course, transcriptomics in
prokaryotes and eukaryotes including basal transcriptional
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machinery, transcription activator complexes, and chromatin
remodeling complexes will be instructed. Experts in this field
will be invited to review the recent trends in transcriptomics
and to discuss the current topics and advanced experimental
approaches in gene regulation. Also students are encouraged
to present and discuss hot topics in this field in the class.

375.590 Ax|BFHAL 3-3-0

Translational Cancer Therapy Research
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Translational medicine is a burgeoning science devoted to
investigating human health and disease, interventions, and
outcomes for the purposes of developing new treatment ap-
proaches and modalities. In this course, students learn pre-
clinical and clinical issues that are relevant to translational
research in cancer, including anticancer drug discovery and
development, target risk assessment based on epidemiology
and genomic information; predictivity grading for both effi-
cacy and toxicity; and designs of clinical trials based on the
biomarker panels.
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375592 | YAAUZIA 3-3-0
Drug Resistance in Cancer Therapy
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One of the main causes of failure in the treatment of can-
cer is primary and/or acquired drug resistance to chemo-
therapeutic agents. Resistance to treatment with anticancer
drugs results from a variety of factors including individual
variations in patients and somatic cell genetic differences in
tumors, even those from the same tissue of origin. Cancer
drug resistance is frequently intrinsic to the cancer, but as
therapy becomes more and more effective, acquired resist-
ance has also become common. This course is designed to
learn various mechanisms of cancer drug resistance to devel-
op effective strategies for cancer therapy.

375.593 BEMFeta|g 3-3-0

Targeted Therapy in Cancer
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Protein kinases are a valuable target for cancer therapy. In
this course, students learn the involvement of protein kinases in
cancer; strategies for selecting drug targets; structures of protein
kinases and their regulation in signaling pathways and cell cycle
control; kinase inhibitors; and issues relating to combinational
therapy and systems biology. This course will provide students
with the comprehensive tour of the world of kinases in the con-
text of cancer, from molecular details of drug-protein inter-
actions and cell biology to clinical application.

375.618 dSietY oFEst 3-3-0

Biochemical Pharmacology

AR okgol AANE @ AZ o WA 243} oS
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This course will take a theoretical approach to the study
of the cellular and sub-cellular actions of drugs and the rela-
tionship between these actions and the pharmacological prop-
erties of medicinal agents in the intact organism.

375650 | AEuAe Y MY 322
Neural development and Laboratory
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This class of neural development aims to describe the cellular
basis of central nervous system development and to address the
underlying mechanisms. Neural development comprises the
processes that generate, shape, and reshape the nervous system,
from the earliest stages of embryogenesis. Defects in neural de-
velopment can lead to cognitive, motor, and intellectual dis-
ability, as well as neurological disorders such as autism and
mental retardation. This class will cover both neuroscience and
developmental biology to provide insight into the cellular and
molecular mechanisms by which complex nervous systems
develop.

375.668 HapeAia|sHEZF  3-3-0
Topics in Molecular Pathophysiology
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The molecular Pathophysiology is the study which eluci-
dates disease process in the molecular level and explains the
sequence of events in the response of the cells or tissues to
etiologic agent by means of interaction with molecules. This
course introduces recent researchtrends classified according to
their main theme and presents pathophysiological under-
standings of disease.

375.669 DEMEAle| FARHAE 3-3-0
Phenomics of Model of Organisms
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The discovery of genetic data of Model organism opens
the systematic phenotype identification of organisms. Espe-
cially, phenotype of model organisms, including genetically—
engineered mouse or mutants, is essential for the construction
of a great biological atlas of gene map. This course was
built on the conceptual basis of “the diagnostic clinic for
mice” and also presents the understandings of the compre-
hensive systematic analysis of genetically engineered mouse.

375.670 Criz| 2 A7 HE7  3-3-0

Topics in Protein Therapeutics Development
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Biopharmaceutics refer to macromoleceules derived from
living organisms, therapeutic proteins generally taking the
most of the part. At present, high market growth rate of
such therapeutic proteins is attracting many companies to
thrust into the market. In this subject, the characteristics of
the development of recent protein therapeutics are summar-
ized, and the series of developing process is discussed in in-
dustrial, academic, and regulatory point of view

375.721 M|ZEEfAR|SFEZ;  3-3-0

Topics in Cellular Pathosphysiology
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The fundamental structures and functions of cells in higher
organisms and the molecular mechanisms of intracellular sig-
nal transduction pathways which connect extracellular stimuli
to gene expression will be instructed. Also, recent advances
in cell physiology and the related human diseases and ther-
apy will be introduced and discussed.
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375.786  ofEAUYSE 3-3-0
Advanced Pharmacokinetics
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This course will cover the basic and latest topics in
pharmacokinetics.

375.813 2ARFES 3-3-0

Molecular Pharmacology
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The course of molecular pharmacology provides informa-
tion on drug action or selective toxicity at the molecular
level. Molecular Pharmacology includes studies of drug- re-
ceptors, drug-enzymes, molecular biology of drug metabo-
lism, signaling pathways, protein-nucleic acids interaction,
and drug-induced gene regulation. Students are encouraged to
discuss components of biological experimentation and recent
reports on molecular pharmacology. This course is offered to
Ph.D. and M.S. graduate students.
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802901  A2ISE 1 3-30
Advanced Physiology 1
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This course will study the body functions of mammals in-
cluding human beings: general cell physiology, heart and cir-
culation, hormone, kidneys and body fluids, and neurophy-
siology.

Mi481.001400  Alobletat 43878t 3-3-0
Epigenomics in Drug Discovery
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Epigenetics means diverse modifications that result in her-
itable changes of gene expression regardless of its genetic
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sequences. This includes DNA methylation, histone mod-
ifications and more recently non-coding RNAs. Epigenetics is
a rapidly advancing field and holds great promise for a
range of human diseases, including developmental and degen-
erative brain disorders such as Rett syndrome, Kabuki syn-
drome, Alzheimer disease and Huntington disease. This class
aims to discuss the pharmacology of epigenetics in treating
disorders of epigenome, which are either induced devel-
opmentally or acquired later in life. We will address the re-
cent advances in our understanding of the complex regulation
of the epigenome regarding its many molecular players, and
also discuss some basic issues to consider in designing epi-
genome-related drugs.
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375.518 QJAEltER  3-3-0
Advanced Hygienic Chemistry
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This course will review the latest literature on hygienic
chemistry, with an emphasis on the disposition of xeno-
biotics, toxic mechanism, and biological self defense mechanism.
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375.523 A EAdEt 3-3-0

Industrial Toxicology

QA 2RAS] AN =EHE 7hA, &, 3
airborne toxicants®] SAF 1 EAL oFsla o]& EHe
4873 delNg 87179 443 BE AFAA Gy
AEsh g Aoz @k

This course will introduce the general principles of in-
dustrial toxicology. Topics will cover the toxicity of air-
borne industrial chemicals such as solvents, gases, and
particulates. Special emphasis will be placed on industrial
hygiene practice.
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Drug Induced Disease
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This course will cover the diseases that result from ex-
tended drug treatment and misuse from theoretical and prac-
tical viewpoints.

375.623 UAISAE 1 2-0-8

Clinical Pharmacy Clerkship 1
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This course will consist of field practice in selected hospi-
tals that possess in-patient care facilities so as to provide
students with a chance for practical experience as future
clinical pharmacists.
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375.624 U/ekstidE 2 2-0-8

Clinical Pharmacy Clerkship 2
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This course will consist of field practice in selected hospi-
tals that possess in-patient care facilities so as to provide
students with a chance for practical experience as future
clinical pharmacists.

375.711 AYto{7[H  3-3-0

Biological Self-defence Mechanism
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The course will review several important current issues in-
cluding cellular defence mechanisms in free radical toxicology.

BT AHRHAATY 330
Methods in Biological Safety Evaluation
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This course aims at providing students with a better un-
derstanding of the fundamental physiological mechanisms for
biological safety evaluation.

375.718 2ArEAdet 3-3-0

Molecular Toxicology
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In the course of molecular toxicology, students are learn-
ing about the toxicology of xenobiotics in the molecular
level. In this course metabolic activation (biotransformation)
of xenobiotics, interaction of xenobiotics with genes, gene
expression and signal transduction as well as the health ef-
fects caused by the series of the events.
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375.719 AR RAAIRREE 3-3-0
Clinical Pharmacogenomics
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Recently, the rapld development of pharmacogenomics
have provided extensive information regarding on the genetic
background on the wide inter-individual variation of drug re-
sponses, which is expected to lead to the era of personalized
pharmacotherapy. Pharmacogenetics is a science that is inter-
esting to the inherited variants of genes related to pharmaco-
kinetics (drug metabolizing enzymes, drug transporters etc.)
and pharmacodynamics (receptor, ion channel, target enzyme
etc.), which are associated to the susceptibility of an in-
dividual to the higher risk of ADR or therapeutic failure. In
this course, students will learn the role of pharmacogenomics
in relation to wide interindividual variation of drug dis-
position and to the possible contribution to the personalized
pharmacotherapy.

375.720 QJAtOFBIA|GHI 2 3-3-0
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Clinical Trial Methodology

GG o5 2 TN fﬂi e ARG
Hli’-% &3l JEHl%—% 757;:%_ T Jde T2F d7od. &
3] Aoke] sz ofokEe] AF *3617}01]*1«] dekA e F
8ol diFHIL, FAH PR Aol e S5t So] ol
7b A ¢ ek A| ol gk AbslE el #Alo] opr|E1 gt
uEbA & AN e desAES AR, 2A, F7F 2 et
T e A J1ed REA FFT F A=S A
dlie] g 2 W Sl deto] Zel/EEsta gt

Clinical pharmaceutical trial is a research activity with the
potential to improve the quality of health care and control
costs through careful comparison of alternative treatments.
The importance of clinical pharmaceutical trial in drug ap-
proval as well as bioequivalence of generic drug and the ac-
quisition of foreign currencies through multi-national pharma-
ceutical trial caused social attention. In this course, students
will learn the fundamental concepts and how to design, de-
velope and evaluate all phases of a clinical pharmaceutical
trial
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Free Radicals in Biology and Medicine
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Free radicals such as oxygen and carbon-centered radicals
are generated endogeneously and/or exogeneously in humans.
Due to their high reactivity with macromolecules including
DNA, proteins, and lipids, they can damage cells and tissues,
finally leading to various chronic degenerative diseases This
course will introduce the sources of free radicals generated
in the cells and recent technology to detect free radicals, and
provide a number of examples for toxic insults resulting
from free radicals.
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375.810 AUEx|gSEE 3-3-0
Advanced Pharmacotherapy
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This is a course on pharmacotherapy for more advanced
disease states. It will focus on the considerations and pre-
cautions required for the proper selection, dosage, and mon-
itoring of drugs and the recognition of clinically significant,
efficacious, and/or toxic drug interactions in order to provide
safe, effective, and rational drug therapy based on the cur-
rent medical and pharmacy literature. Emphasis will be
placed on problem solving by analyzing actual patient cases.

375.815 HoRz|E 3-2-4
Patient Education
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Students will acquire knowledge needed for patient educa-
tion with focuses on drug products, drug regimen, side ef-
fects, cautions, dietary considerations, etc.

375816 FYLTUZAUANSE 224

TPN zAE 93 Fojutxu Qe FEE ohAA, obAA, o
2olo]l Ae2ee uEEly TEERA 9

B3} o, oFE 9

e A58 Batol #5UCh TPN %ol B2 she 49ad
o 9 yHel AE, % FHES 9% SE} A, TPN 24
S Sl@ AL AR TPN 233 849 32 38 2 dolg 1
@3 TPN 9, 7Pgels AAsks TPN 83, 239eamel

gt olal, ke JFLY As5AE T ANE F5I

Students are exposed to the preparation of aseptic paren-
teral nutrition products while considering their safety, stabil-
ity, and drug interactions This course will focus on nutri-
tional assessment, pediatric/adult nutritional considerations,
drug-nutrient interactions, enteral nutrition, and their proper
monitoring.

375.817 QIFEHEIAEY 2-1-2

Topics in Drug Information
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This course introduces students to drug information sour-
ces and how to access them, systematic drug literature
searches, and how to answer drug information questions. The
course emphasizes clinical services, focusing on actual expe-
rience in literature retrieval, analysis, and dissemination of
drug information.
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375.818 AofeFst  2-2-4

Pediatric Pharmacy
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This is a course on the application of clinical principles
of pharmacology, biopharmaceutics, and toxicology to opti-
mize disease management for pediatric patients.

375.819 Lolekst 2-2-4
Geriatric Pharmacy
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This is a course on the application of clinical principles
of pharmacology, biopharmaceutics, and toxicology to opti-
mize disease management for geriatric patients.

375820 uoRtMpILt 2-0-4

Seminar in Clinical Pharmacy

Ve 5ol FAHE A AAAT, FEAR 2 U
oFs} Hopola] WEEE AR ARE PE, Eodtn, HA o
Amel 0jE S5IAE pastne Qo] $459 9
W3 B FESEE duiah,

Students are involved with discussions and practical ses-
sions that enhance their understanding and skill levels in se-
lected areas of clinical practice. Students enhance their verbal
presentation, communication, writing, and problem-solving
skills. They also work on the critical analysis of data and
the provision of care through a weekly conference and
projects.
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375.821 OIAPYMET 3-3-0

Topics in Pharmaceutical Affairs
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This course has students analyzing the practice and im-
plementation of pharmaceutical care. Students confront their
assumptions about the pharmacy profession, pharmacy prac-
tice, and pharmaceutical care. The course includes discus-
sions, guest speakers, intensive literature searches, and
evaluations.
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375.823 UHEAHEHE  3-3-0

Pharmaceutical Economics & Policy
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This course covers the following topics: economic analysis
of the pharmaceutical sector of health care systems; problems
of pricing production and distribution of pharmaceuticals; and
domestic or international policy issues relevant to price and
access of pharmaceuticals.

375834 | orE%ARER 3-3-0

Advanced Pharmacoeconomics
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This course aims to provide the practical knowledges and
techniques for economic evaluation. Students learn modeling
techniques as decision-analysis and Markov modeling, and
various methods and computations of health state preference
elicitation and willingness-to-pay. This course helps students
to enhance basic skills of literature collection and computer
programming in economic evaluation. This course is run as a
lecture and seminar with student’s project involving Pharma-
coeconomic study.
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375.835 Afg|efated HitHE  3-3-0

Research Methods in Social and
Administrative Pharmacy
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This course will cover methods and research design as re-
lated to pharmacy administration.It will combine an overview
of research methods and more in depth examination of spe-
cific research methods that may be used to complete re-
search done in the field. Sampling method, data collection,
analytic reasoning and research design, study execution, anal-
ysis, and research interpretation will be lectured. Student is
expected to have had course work in basic statistical
techniques. A portion of the course will learning to use stat-
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istical package such as SPSS or SAS to work with research
data and learn basic statistical techniques standard to re-
search methods in pharmacy administration and which will

375.837 | onlorgAmE 3-2-2

Clinical Pharmacometrics
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Pharmacokinetics is the study of mathematically quantify-
ing a drug’s pharmacodynamic/pharmacokinetic phenomenon.
The existing method of predicting a drug’s efficacy or side
effect is based on the plasma concentration of a drug. How-
ever, it is becoming evident that the relationship between
plasma concentration and the actual efficacy or side effects
of a drug is imperfect. This has brought into light the con-
cept of pharmacometrics, which is the combined science of
pharmacodynamics and pharmacokinetics, to yield a more
precise and refined result. Pharmacometrics encompassess
each area of Population PK, PK/PD modelling and simu-
lations; making it have a wide range of uses. Through the
Clinical Pharmacometrics course that we are planning to
teach, students will get a deeper understanding of pharmaco-
metrics and the practical skill to apply it in their research.
The ultimate purpose of teaching Clinical Pharmacometrics is
to educate each student produces research outcomes that in-
dicate an optimum dosage and directions of drugs so as to
let “individualized pharmacotherapy” possible.

M1481.001900 | 2FEF7t #Allztet 1 3-3-0

Regulatory Science for Drug Evaluation 1
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Nonclinical studies are performed in developing new drugs
to collect the safety and efficacy data for new drug candi-
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dates before starting the first-in-human study or to predict
the safety of candidates in a long-term use during human
trials. After nonclinical study data are accumulated by ad-
ministering drug candidates to test animals using an appro-
priate scientific method, the results obtained from a scientific
analysis of the data are submitted to a drug regulation agen-
cy to receive an investigational new drug (IND) approval.
As a drug development scientist, it is essential to clearly un-
derstand the drug regulatory science and comprehensively ac-
cumulate the knowledge on IND regulations, designing and
performing nonclinical studies, and analyzing and interpreting
the nonclinical data. This is a didactic course designed for
the graduate students who are interested in drug regulatory
science to systemically acquire the knowledge on nonclinical
drug development methods that are composed of but not lim-
ited to pharmacokinetic-pharmacodynamic evaluations, phar-
macological efficacy evaluations, general toxicology studies
and special toxicology assessments.

M1481.002000  2FE7} ARLEt 2 3-3-0

Regulatory Science for Drug Evaluation 2
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In developing new drugs or exploring more -effective
drug regimens, it is necessary to submit the clinical trial da-
ta collected from study subjects and the results obtained
from the scientific analysis of the data to a drug regulation
agency, and to receive a new drug approval (NDA). In or-
der to perform such research activities successfully, it is es-
sential for the researchers to study the regulatory science and
comprehensively accumulate the knowledge on NDA regu-
lation, designing and performing clinical trials, and analyzing
and interpreting clinical data from clinical trials. This is a
didactic course designed for the graduate students who are
interested in developing new drugs or more effective ther-
apeutic drug regimens to systemically acquire the knowledge
on the regulatory sciences that are composed of but not lim-
ited to drug exposure-response relationship evaluations, clin-
ical pharmacology studies, safety-efficacy evaluations,
risk-benefit analyses and drug effectiveness assessments from
the first-in-human trial to therapeutic use studies.
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Critical Care Pharmacotherapy
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Critical care is a branch of clinical patient care practice
concerned with the diagnosis and management of life-threat-
ening conditions requiring optimal organ support, invasive
monitoring, and sophisticated drug therapy. This didactic
course provides the graduate students majoring in clinical
pharmacy with the advanced knowledge on pharmacother-
apeutic approaches in a critical care setting. The knowledge
includes but is not limited to prospectively evaluating all
drug therapy for appropriate indications, dosage, drug inter-
actions, and drug allergies; monitoring the patient’s pharma-
cotherapeutic regimen for effectiveness and adverse drug re-
actions; intervening the patient care activities as needed; and
involving actively in clinical research works.
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MI483.002800  AtoHERHHAGEE 3-3-0
Drug Safety in Clinical Pharmacy
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Provision of population-based pharmacotherapy and evalua-
tion of drug use are essential activities of pharmacists and
researchers in clinical pharmacy. This graduate level course
offers lectures and discussions on the role of pharmacist in
drug safety targeting patient population from community and
hospital pharmacy, continuous monitoring of drug use and
reporting of adverse events, future directions on pharmacovi-
gilance research, various data sources for drug safety re-
search, and challenges/opportunities for spontaneous reporting
by pharmacists.

o}¥ 3151 43 (Pharmaceutical Chemistry Major)
375.571 USISER 1 3-3-0
Advanced Pharmaceutical Chemistry 1
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This course will cover the chemical bond theory and the
chemical structural theory. It will take an instructional ap-

proach to carbonium ion, carbanion, radical, benzene, and
nitrene.

375.573 st 1 3-3-0

Chemistry of Chemotherapeutic Agents 1
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This course w111 cover the development of new chemo-
therapeutics and theoretical approaches to the relationship be-
tween chemical structures and pharmaceutical actions
(anticancer agents, sulfa drugs, and fungicidal drugs) in phar-
maceutical synthesis, anticancer agents, and antibiotics.

375.579 YHetet 1 3-3-0

Stereochemistry 1
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This course will introduce sterochemical concepts including
the characteristics of chemical bonds, steroisomerism and ab-
solute configuration, asymmetric carbon and enantiomer, con-
figurational notations, and structures of molecules and

symmetry.

375.678 Uster 2 3-3-0

Stereochemistry 2
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This course will cover the application of modern stereo-
chemical concepts to the preparation of optically active com-
pounds including the resolution of racemic compounds, ster-
eoselective reactions, asymmetric synthesis, stereochemistry of
substitution reactions, sterochemistry of pericyclic reactions,
stereochemistry of double bonds, and optically active com-
pounds without asymmetric carbons.

375.771 Bt A 2 3-3-0

Chemistry of Chemotherapeutic Agents 2
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This course will consist of instruction on the synthesis
and chemistry of antimicrobial chemotherapeutics such as /-
lactam antibiotics and aminoglycoside antibiotics.

375.772A O|fSIstEE 1 3-3-0
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Advanced Medicinal Chemistry 1
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The purpose of this course is to explain the mode of ac-
tion of drugs at the molecular level including receptor, en-
zyme and DNA, and to introduce the concept of pharmaco-
phore, bioisosteres, quantitative structure activity relationship
and molecular modeling in order to understand the structure
activity relationship of drugs.

.9kt (Dept. of Pharmacy)

The contents include drug discovery and development, re-
ceptor ligands, enzyme inhibitors, DNA-interactive agents,
drug metabolism, prodrugs and drug delivery systems.

375,774 | oBftEE 2 3-30

Advanced Pharmaceutical Chemistry 2

1T717<4°l w49 35t o]5e RIS $-&, W7

3 oolSo] HT AT TFH ok HZ ANH fUukEe
tOplCS 5g 2N s

The applications to organic synthesis, reaction mechanisms,
and recent achievements of organic transition metals will be
covered in this course. The course will also include topics
on recent organic reactions.

375.789A  °lolSiStEER 2 3-3-0

Advanced Medicinal Chemistry 2

o] Q8 MEEA &
< }51 Aﬂﬂlﬂr~ ¥ 2%
o Aoyge dEld Lx}*éﬂl 7%, E—X}EQ"% *—éﬂlﬂaﬂr Aﬂ
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53, 95dd Ad 53, o ¢ 2dA Ao e ¥
Eils

ThlS course covers the up-to-date methods and technology
related to lead discovery and optimization for new drug de-
velopment and provides the individual seminars with the top-
ics of updated information about new drug development
based on diseases.

The contents of lecture include the rational drug design
and molecular modeling and the topic of seminar covers the
update information of new drug development including CNS
diseases, cardiovascular and metabolic diseases, inflammatory
diseases, and cancer and infectious diseases.

375.790

Advanced Cardiovascular Pharmacology

B o ot A} 2 e e A@ HelA
71 At FelgAF e ZEol # review articled
Moz FAH ATHFE AN ANG sl EE Paow
AR o] £87148 FBARRor] A ATFFL &
Mark & AEe frited] =2g wgeR EEd 2avt
WaHt, EEge 5% AN $53% Pl AT
ARANE Fashs 59 018 idow 498 5 e Ul
S0 $5E 2 440 28 ZHo)

This course will cover the basic and new topics in car-
diovascular pharmacology. The latest review articles will be
introduced and discussed.

om 23
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375.791 2297|%ESRH 1 3-3-0

Physical Organic Pharmaceutical Chemistry 1

Substitution®+$-, Elimination®t$ 5 7]&9 $7]38t-g9
Eesietael SA4S Fdtol dwt fr1skshikgY kg HAYSF
of thsto] &gt

The general organic reaction mechanisms will be studied
in this course through an introduction to the physical, organ-
ic, and chemical properties of organic reaction such as sub-
stitution and elimination reactions.
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375792 | 2al87IoMEEMt 2 3-3-0

Physical Organic Pharmaceutical Chemistry 2

Az R71sehs-o] Feistetael 548 Foto] A=e &
S e W wIE 2L 3 8l theke] et

New organic reaction mechanisms and their applications will
be studied in this course through an introduction to the physical,
organic, and chemical properties of new organic reactions.

375.793 A7|tEYeREE 1 3-3-0

Advanced Organic Pharmaceutical Chemistry 1

Zulo] 23 hydrogenation @ dehydrogenation, metal hy-
drideo] ©Jg & 9 2 #d ¥k, metalo] o &4 ¥k, Cr
51 Mn 3ol o 43, peracidFol g Ats} Wk, halo-
genationd]] 3t &< Fach.

The structural features and preparation of olefin and 3-9
membered carbocycles will be discussed in this course. In
addition, their synthetic applications to bioactive molecules
including natural products will be discussed.

375794 | S7|EUABIMEE 2 330

Advanced Organic Pharmaceutical Chemistry

2
A methylened] alkyld} w3, aldol &3 I WS,
carbono| A 9] acylst wh-g-of gt &g Y3t
The structural features and preparation of olefin and 3-9
membered carbocycles will be discussed in this course. In
addition, their synthetic applications to bioactive molecules
including natural products will be discussed.

375.804A MIoy|ekEsIE 1 3-3-0
Bioorganic pharmaceutical Chemistry 1

B AedMe Fed 43S ke B4 B 729 7]
5, AL 9ol SlojAe] slehy dEE oldfstal drug dis-
covery FA4ellA vehes BETHHA BAHES 35HA Wi
S 53 44T 5 U5 a4 Gk Peol=e vwae g
A, o2} B B Alole] AEAgol Folshs wHelUA, B
B AUy, 2 Eae| Wt = ARE BAdE
Ul 2eg H A77He h3d

This course provides chemical principles that underlie the
structures, functions and reactions of biomolecular targets,
combining chemical tools for the study of biological prob-
lems in drug discovery. Topics include synthesis of peptides
and proteins, molecular recognition, energetics of drug-target
interactions, protein engineering, and modern biotechnology
for analysis of enzyme catalysis and ligand binding.

375.804B MEQ7|ESIBE 2 3-3-0
Bioorganic pharmaceutical Chemistry 2

B ZYede dgols 7k a3 FrA Y 33t wh-g, A
#HE29 £7] 334 modification # &, 223 A 4
I =] A% 5& FAZ o] AE {71 ok Hal
AT TS g

This course will cover contemporary research topics in bi-
oorganic chemistry, with a special emphasis on peptide
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chemistry. Topics to be covered include peptide drugs and
peptidomimetic chemistry, chemical modifications of bio-
logical targets and their potential applications, molecular rec-
ognition, and ligand binding.

MRIZ5000100 | ofetei1olg 3-3-0
Introduction to Pharmaceutical Research

ofsta} tishelo] Xgtek st T g Aol 7]|xHdt
HoFe A3l st EAA st A gl
T kel 23 Ay Y AFFAll diete] Feitt.
g FE Fote] B ARA Aede Aol F de F
gt Zokell tid AgAe AXE 48 #74 el &
2A9 ofstdTe S5A4L oldfetn] FF B AT FE
3 & e 7I2E Al £ oy #AdE ETHe AT
ofe] =& tE EES F3l Bl A7l tigk vHAH Az
2 M F 9Es g

This course is for the graduate students who did not ma-
jor in pharmaceutical sciences during the college course. The
lecture will provide an introduction to various core research
subjects currently in progress at the college of pharmacy.
Through the course, the students will obtain general concepts
on research areas which may be different from their own
ones. This should enable the students to understand the
multi-disciplinary nature of the pharmaceutical research and
to expand their future research topics. In addition, the stu-
dents will have the opportunity to nurture their critical think-
ing skills on other peoples’ research through the discussion
on a wide range of pharmaceutical research.
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-2 oF8l/ekA| 5}/ 5] oF5t A -F(Pharmaceutical Analysis,
Pharmaceutics & Physical Pharmacy Major)

375580  UEZHAEE 1 3-3-0
Advanced Pharmaceutical Analysis 1

FEEASSAA Ol oo setgrtel digt Add AFA
B F sto] 2% FYEERE Pelo w olE 2 Eel
deton sot4el male HRYS Axdh

This course is for the development of physical, chemical,
and mathematical models for applications to various theories
of compound separations. Emphasis will be placed on the
theory of chemical equilibrium in terms of pharmaceutical
analysis as well as ionic equilibrium, complex-forming re-
actions, solvent extraction processes, and all chromatographic
applications.

375.582 OfFEAHES 1 3-3-0

Analysis of Pharmaceutical Preparation 1

oA 7HA 4718HgEe WG $He BrAA PyE
shul 53] 2% fEAls Wee FHez Ay

In this course, the entire pharmaceutical manufacturing
process from the quantitative and qualitative analysis of raw
materials to standardization, manufacturing equipmenting, and
final product assays and stability studies will be taught.

o

A

375.585 7|17|8M 1 3-3-0
Instrumental Analysis 1
BYEMS FAHo7 F2 chromatography] 7]297, 7hdat
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o]£, instrumentation 3§ 5ol #3sto] 7ojaic).

This course will consist of lectures on the theories and
applications of NMR, IR, UV, MASS, and other spectro-
scopy for the analysis of pharmaceuticals.

375.682 FZBMEER 2 3-3-0
Advanced Pharmaceutical Analysis 2

ghit EFstel] g ZxolES FUAA, 71719 AHHE
A 93 38EE wikste, B2 &9 2 7224 S A
ol Aag AWARE Yol &8 Foll st ot

This course will consist of an introduction to theories on
and their applications to up-to-date methods of pharmaceut-
ical analysis as well as a presentation of the new processes
and a comparison with the existing methods in order to for-
mulate more resonable and improved methodology for
analysis.

375.684 OfFEAHES 2 3-3-0

Analysis of Pharmaceutical Preparation 2

orFe Elel ded AV THEBEE AA $8E FA
22 Ze@tt. PMR# CMRON &2 7z #g JHE &
& 4, 1D, 2-D NMR9| 2% 7]e] 942 Zoar}.

The principles and applications of the separative analysis
of each component of compounded pharmaceuticals and se-
lective analysis using specific reactions will be considered in
this course. Emphasis will be placed on the particular ana-
lytical procedures and techniques of official methods of phar-
maceutical analysis.

375.686 717184 2 3-3-0

Instrumental Analysis 2

SpectrometryE 7|£22, BFL IQsle 7|23 o2 +
ZFA 9ol HAl S8l #H3| Zrolgri(Elemental analyzer,
IR, NMR, UV, Mass).

The fundamental theories of chromatographic separation
and quantitation of pharmaceuticals will be taught in this
course.

375696  ofECMMUMRIAT 3-3-0
Studies in Pharmacoproteomics

FETM AR AW ARt g $§ Fo T Fofoln
S AATY R4 Bt Bgel Ak vl ek 9]
o WS Fad 9TL & Aol sttt Lk nREAAI
ntEdy] g AFEAI|Y Zgke £ GEEHAAS dFE ¥
Hoga ATviEe HAMe A gle diFARAES H3H<
AoFe] ol2& wE 2L ofsstA E Aot

B A5 detddSe] N ZA FofellA w1} ot
T AFelE, WAAY, A4 A7, A F9 diEY
AREE BT loH 53], dMARE A7 dAFEoket A
BA7lEE At EdA e &58 AEE ATT Aot
£ A AN JAHL s FASE HFHLE e
2R dstdAEe F4ol v mE 8% JRTE agHow
g53H 2 Aot

Pharmacoproteomics is the applications of proteomics in
new drug development and will play an important role in
new drug development in the near future since proteomics is

.98t} (Dept. of Pharmacy)

rapidly emerging field. By learning nano HPLC/mass spec-
trometry-based pharmacoproteomics technologies, graduate
students may understand the golden gateway to discovery of
new drugs.

This class contains actually everything a researcher would
try to find in pharmacoproteomics field such as deep theory
of instruments, background knowledge, practical protocols,
and published data. Also it would be a precious information
tool for the researchers who study the proteome related field.
By focusing on what is currently issued, graduate students
will be able to grasp the available information filtered from
numerous primary literatures at the end of the class.

371.688 ol A2 a st 3-3-0

Biomedical Biomaterials

HEo] wsERE FEAGAA ¢ 98 §75 vEs
Aol AHEE BANRE TN oFsix AR
3 715E ot ol &8  dr AANE nids)
= Stk B FEMe GdEAEARR AMREe 99E, o7
FE HEE AA 1A 2 ZdEd 22E 5 g4 LeAl
deto] gt Ao SAdEse AR 1A, £84 1L
B2, spolerA Sor, FRAHoRE AEY AEA, Ttad 1
2 5o FEste] Aot d5ude olF AAARY T
Z9 24 9 S AeAEE HA glon, o5l AMgHE
AAY] g geg B 5% e € 5a9 TAE AT
Asd 71ss AT &g dEAZAA} & ol FAHA
o fdE e o AANES olsista, FEHIGAA
Aol glolx] Pag 2 BHS 4UT F U FeHe
Az SR ofEda ol AT F Y FAS FUPA]
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The purpose of this course is to introduce students to bio-
materials used for drug delivery systems and medical devices
so that they can understand the role and function of materi-
als used in the biomedical field. In particular, students will
learn about such biopolymers as proteins and polysaccarides,
as well as synthetic polymers such as polyethylene glycols.
Materials to be taught will be separated based on character-
istics and structure. For characteristics, biodegradable poly-
mers, water soluble polymer and hydrogels will be in-
troduced, and structurally linear polymer and crosslinked pol-
ymers will be introduced. The course will deal with the
structure of biomaterials, and interaction between matter and
drugs. Using examples, students will learn to analyze func-
tion of materials, which is to decrease toxicity and increase
drug efficiency. In particular, the course will focus on the
material characteristics of implantable materials and their in-
teractions with biological systems upon contact. Through this
course, students will learn to predict and solve problems in
developing drug delivery materials with respect to possible
side effects or toxicity from the perspective of materials.

i
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689 | ArhEAFEAUEE 330

Advanced Macromolecular Drug Delivery

2 3380 WEEEE AgEAGETl Yol BAGS 3t
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The purpose of this course is to explore the problems in-
volved with administration of macromolecular drugs; through
analyzing and solving such problem, students will understand
problem solving techniques using drug delivery system and
build on knowledge to create new technologies. Macromole-
cular drugs to be dealt with in this course refer to protein
and polysaccharide drugs and DNA used in treatment of
diseases. For protein drugs, students will learn about drug
delivery systems using chemically/physically combined tech-
nologies, manipulative technologies, formulation and device
technologies. For polyssacharide drugs, students will learn
about non-invasive delivery using chemical derivatives, and
for genetic drugs, viral or non-viral vector systems. Further-
more, students will learn about cell delivery technology using
the DNA manipulative cell technology. The course focuses
on the understanding of the basic principles of the above
and the analysis of recent technologies being researched in
the field.

375555  OMASHEE 1 3-3-0
Advanced Pharmaceutics 1

A 7127t He ok ¥, E, dAL eSS oFFEH
o5 HAuEn =g oo AFS FHHOR Fo|govHA <9
A oldlE Wit adoRM AY AlS A¥stA ¥
T R FolitAds 24T Sl FoAds FHE +
ek, ol FES <A Fad Rl AFAIA AFHL
2 Fe¥oRM, EY FEA, ¢FA, HEYH §F FHse
Y 2 =Ao] grk.

This course will consist of lectures on theoretical method-
ology and the selection, application methods, and timed re-
lease of preparations in order to evaluate, guarantee, and en-
hance the quality of drugs.

375.556 E2YEE 1 3-3-0

b B e ™

Advanced Physical Pharmacy 1

A Fste] sl oFshs dAete dl glol 7% Eoke A4,
53] &gty FaAe dids] Fasith RN tE 7%
el Eejorstd g o] FReXe AA distdAEol o o
TE TR Yo WrEA] Yolop & Esiehd AL FHO
2 % ANG Aol Ao ABAG} ol AT EEL
lgton EEAow AN Aol

This course presents the following major components; i)
an overview of molecular structure and molecular interaction
of drugs. ii) The application of spectroscopic methods and
X-ray crystallography to the pharmaceutical system. iii)
General principle of electrolytes and solution system and dis-
persion system in pharmacy.

375.557 ME-Ealekst 3-3-0
Pharmaco-biophysics

QBB Fo AT Bua G 33 F2S
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dvste Were A 27HA W, & NMR# Xeray crys-
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This course will include various physicochemical character-
istics that can be studied though pharmacologically active
compounds, various organs, and bioavailable substances.

ox | tle

375.657  AAEE 2 3-3-0
Advanced Pharmaceutics 2

ofAle] &3, &3 T, BLEA, J%E A T uEA
el A5AL, HAAZE Ao WE 99l 7be] BE EAlZ e
3},

This course will cover the factors relevant to the pre-
formulation of pharmaceuticals. Topics will include the sol-
ubilization, dissolution, absorption, and excipients of active
ingredients.

375659 | gEIMIEE 2 330
Advanced Physical Pharmacy 2

df Fsto] sl A|Ho] Zlojx] el w2} zt HgEofe
BAZE REs|AA Z FofellA dojl At EAES tEe W
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FAd Aoz A &gtk webx ArshEordd Festh(E
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The study of the thermodynamic properties of drugs in
solutions and the application of thermodynamics and kinetics
to the decomposition and stabilization of medical agents will
be included in this course.

375.809 okslaiz}7| 2st 3-3-0

o"

NMR in Pharmacy

Spectroscopy & NMRL 1980dtoll F&3] WAHg Hofz
th2 oW Spectroscopy®tt &% LA
A 249 722 94 Leveldd 7H A% F Qe e
olt}. o] BEo|AE NMRY 7|22 %348 techniqueo]
AR optEsl Uolof & AAL Zeldt ool H2As TR
of 2Ae] =g HEow EEdeg 4908 AAF ool
The theory and application of NMR spectroscopy concern-
ing the structure determination of biological compounds
(proteins and nucleic acids) will be studied in this course.

o
et

375824 | AMRI4AHEIEY 330

Topics in Drug Transporters in Biological
Membranes

AR EAQshs FEAZE 42 F, £E, dAl Ede
nAE e 2,
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This course includes topics relevant to the drug transport
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phenomenon, which affects absorption, distribution and excre-
tion. Characteristics of transporters, methodologies in such
studies, and practical application will be discussed and up-
dated regularly.

375827  HESEfRSY 3-3-0

Topics in Pharmacokinetics

FEEE RO FEY] T, BE, Al wHFHS SEE
el sAstaa st dhEolth. of9h e oFEe] A
P& A a7 spsto] Fo] Fo] kR dFFk, AN
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Pharmacokinetics is the study of the time course and con-
centrations of drugs in biological fluids, tissues, and excreta.
Physiological, biochemical, and mathematical knowledge will
be applied to model the temporal relations of drug concen-
trations. Topics will include kinetic characterizations relevant
to the processes of absorption, distribution, metabolism, and
excretion. Updated literature information will be evaluated in
relevant topics.

o

375.828 kR EENSHIMET}F 3-3-0

Topics in Pharmacokinetics Analysis
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This course covers the estimation of kinetic parameters.
Particular attention will be paid to the statistical estimation
of the parameters using computers and nonlinear least square
methods. The estimates will be applicable in (1) under-
standing the kinetic processes; (2) prediction of dose and
dosing rates for optimal clinical response; and (3) ultimate
development of safe and effective therapeutics.

24000200 | A$SOHEHEZ 1 3-3-0
Topics in Biopharmaceutics 1

FA F7laL, BA W BEdAL vl J B o]l 1|
A= AAIA AQlel #sto] Folgict.

The course will discuss topics in pharmaceutics including
factors that affect the absorption, distribution, metabolism,
and excretion of drugs.

NDBA000I00 | A4BHHISS % 2 3-3-0
Topics in Biopharmaceutics 2

2ol F, AW HE, B L Aol oS A4 5
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The goal of biopharmaceutics/individualized pharmaceutics
is to maximize therapeutic benefits of drugs and to minimize
their unwanted side effects by enhancing our understanding
of the absorption, distribution, metabolism and excretion
processes of drug molecules in the body. This course intends
to provide students an overview of contemporary topics in
the area of biopharmaceutics by discussing recent literature
in the field.

MI4BO0ZI00 | A$EotHerszel 220758 220
h

Contemporary researc
biopharmaceutics
REFA S et 7]|2AAE WL Fof
FL o3, BHE F JE FUL 7185 U=
2 shof, A9 ABRASY ES i Foolr,
FUGoEA H2 ATER B, 59 &
AEe) FF LES Fotol 4YEd ¥ 97
she 4 Aelals ARUAlo MY PR Egac
This course is to provide students with fundamental con-
cepts and understanding on contemporary research topics in
the field of biopharmaceutics. Through a series of directed
exercises which include critical reading and analyzing current
literature and in-class oral presentations, the students will
learn how to critically evaluate current literature, to make
scientifically sound arguments, and to give an effective oral
presentation.

topics in

Aot/ AEF5H A F(Pharmacognogy & Natural Products
Science Major)

375536 | ABMEMTY 330
Biosynthesis of Plant Constituents

AE T FaE AP d=d del ZFelstr 1 FA
A7l Feg d71ed dal =23

In this course, the primary and secondary plant metabo-
lites and the biosynthetic pathway of these substances will
be discussed.

375.697 ZdAdeked I 1 3-3-0
Natural Product Derived Pharmaceuticals 1

Ao Aolsh HAY JFFOR AGHL Y Tl A
Qoo thal Foldich. 53] WelokE 54, skt A, ofe]
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This course covers all aspects of natural products as phar-
maceuticals including both plant derived and microbial
derived.

375.698 ZdAdeked I 2 3-3-0
Natural Product Derived Pharmaceuticals 2

AAEd #dd H2 A7 ¥4 A7 e et
53] AA%EY HF3 7 ddE A7 T dis FHA
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An in-depth discussion of recent advanced in knowledge
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and scientific techniques of natural products as pharmaceut-
icals including both plant derived and microbial derived.

M1483.001600 ZHJEHEMY 3-3-0

Screening Methods for Bioactive Natural
Products
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This course provides lectures, discussions, and laboratory
experiments on principles for methods to screen compounds
with a variety of bioactivity from natural sources.
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375798 | AopdESIStTEEN 3-3-0

Chemical Structure Analysis of Medicinal
Plant Constit

Aol FesE AREY AATEE AR Adto] AHg
she 2% 2dEYY BAPES Zola

In this course, students w111 discuss techniques used for
the identification and determination of the structures of sub-
stances of natural origin. Discussion topics include physical
methods and spectroscopic techniques of structure elucidation.

MI483.001700 Afefsist 3-3-0

Chemistry in Pharmacognosy

JepEo g AGEE Aoke] fE Al UE oldE §71 9
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This course will cover a comprehensive consideration of
the chemistry and pharmacology of plant constituents that are
important because of their biological activities. Included will
be the bread classes, alkaloids, terpenoids, steroids, fla-
vonoids, and other related groups.

375.800 MefstERE  3-3-0

Advanced Pharmacognosy

AFste] AR FAlsh ANARES B3, ol Ak
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This course will cover an in-depth discussion of recent
advances in our knowledge of plant and animal materials
with biological properties of interest to pharmaceutical scien-
tists.

M1483.001800 | Aa|EdHHBAL 3-3-0
Methods in Bioactive Natural Products
Research
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This course will provide lectures on the screening of natu-
ral products for biological activities, instruction of pre-screen-
ing methods, screening methods to assay certain natural
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product activities, isolation of active compounds using activ-
ity-guided fractionation, and structural elucidation. The ani-
mal cell and plant tissue culture systems will be introduced
as techniques for enhancing the yield of secondary products.

371.514 A ZolekEst 3-3-0
Natural Medicines
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This course is intend to provide the students with the
broad range of knowledge concerning complimentary and al-
ternative medicines (CAM). The potential benefits and the
safety issues of CAM are to be discussed. The problems
concerning the drug interactions among CAM and with con-
ventional therapies are also to be discussed. The recent re-
search progress on the inter-complementary effects of CAM
and conventional medicines are to be reviewed with examples.

821510 | wigiEspiEsd? 322

Special Research in Chemistry of Natural
Products
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This lecture is designed to help students interpret spectral
data for the identification and characterization of the struc-
tures of natural compounds obtained through fractionation,
isolation, and purification.

821.511 HAE/dEslst 3-3-0

Natural Products Chemistry
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This course provides a comprehensive and balanced in-
troduction to natural products. This course builds upon both
fundamental chemical principles for natural products and a
wealth of diverse secondary metabolites, and guides the grad-
uates to acquire or expand their knowledge in the field of
natural products chemistry.

821.512 MalgiddAgEe|HA7 &2 3-3-0

Separation Techniques in Bioactive
Natural Products

Aggaie Yty gdo 2o A B
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Principles and applications of modern separation methods
necessary for the isolation of biologically active agents will
be studied. It is recommended that students take Natural
Products Chemistry and Biochemistry before taking this
course.

821.520 IS MH7| S 2ELHAT 3-3-0

o

Special Research in Biological Functions
of Natural Products

ASTAAHBA 2 FeSA TP ANRde] Bl U
T BeET Qe PRES Y 7Y 5 Feojst A
Fo 4552 gouM ARe BAYAL 1
% A7Y PPL FOIEF B 25 @ WK 4 A7
gahed gomone olsish] YE ATWUES BT
This course is designed to provide students with in-
formation on existing methods and experimental techniques
concerning models for searching biological activities includ-
ing physiological, pharmaceutical and toxic activities. The
contents include establishing new models for searching activ-
ities, and their applications.
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821.521 HAEAMEIBE 3-3-0

Natural Products Biochemistry

AESA ANRDS Seste o F4AQ] Jdid, 3L T
z9% 7% 5F& olfES stuA, HAE e AERHEEY T
284 Aol B3l Zegi.

This course will cover the following topics: understanding
of molecules within cells; interactions between cells that al-
low for the construction of multicellular organisms; concepts
and processes of molecular cell biology; gene control path-
ways; understanding of gene control during development and
disease states; experimental tools that allow the study of liv-
ing cells and organisms; and analyzing DNA and protein
sequences. New discoveries and new methodologies covered
are bioinformatics, DNA chip microarray technology, apopto-
sis, and signaling pathwatys. This course will demonstrate
the dynamic nature of science and prepare the students not
only to engage actively in scientific research and teaching
but also to become educated members of a public that is in-
creasingly asked to deal with complex issues such as envi-
ronmental toxins, genetically modified foods, and human
gene technology.

821.522 MAgefe|5Adet 3-3-0

Natural Products Phamacology and
Toxicology

AAgAdogiy Mz AAVles 2te 229 Al
Zojgnh. AAEY ofg] 2S4S ATHORA ARE oY 5
A71AE el e A7 229 HEE freske A4
< ek A Fegin.

The course provides basic knowledge on general pharma-
cology related with natural products and traditional Chinese
herbs. Students learn the following: interaction of receptors

.98t} (Dept. of Pharmacy)

with drug molecules; physiological and anatomical structures
of human cells, tissues and organs; and pharmacokinetics on
natural products’ absorption, distribution, metabolism and
elimination. Additional focuses of the course will be toxico-
logical aspects of natural constituents derived from herbal
materials and screening methodologies of toxic effects.

821.523 HAEYH7 |68 3-3-0

Biological Functions of Natural Products

AA71Se] EAREH AAE o]gste] HAEY] @A
AAES AeHor dA7e AEE SR HdE AT
Fol WHEst S840l Bate] Bolait.

Basic chemical, biochemical, and pharmacological aspects
of biologically active compounds will be studied in this
course.
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821.531 HABAH 3-3-0

Natural Resources
& AAEAYY FTRY 4L o3l st F8 A4
A9 $xo g AuHel ARs F4AARY A A

£ 37k, Aol olghdel Al A FEUT. £E A
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o] 44 AQEBAY Fu 9 A7o] deg TBAA A4 %

g,
The general uses and economic values of important natural
resources will be reviewed to obtain overall ideas on the
history and processes in the development of natural products.
Natural resources with potential uses and the issue of under
development are also discussed to accumulate the compre-
hensive knowledge on the development of natural products.

821.612

AABFRAT | BF N2ANS F5F RIS Bt

- 29 AAH An
53 F JEs B 53 #4983
o g, AABRE Felol An FEEAL A3 NMRY 5ol

his course provides expanded coverage of many topics
on natural products chemistry. This course focuses on in-
formation on possible leads to new natural products, such as
screening methods, and the surveys on modern HPLC hy-
phenated techniques or NMR methods in structure elucidation.

821.624 e EA 838t 3-3-0
Natural Products Biotechnology

AEF7IEY F43 JAue BHAT shedokd =H¥ol
AR B3 M2 A4 $8% Bl 884 ANxd
o i, Agede] w2 3 AEd FE, F8 B2 UF
ARE 7HEstela o B AEE AR 23S w5l A8
5] 71Ede 9 ATHHES oBES dA, £8 A
£ ol &% HAZA T oA A ol dsto] Feitt.

In recent years, there has been a heightened public aware-
ness of the fast-growing field of biotechnology. Natural prod-
ucts biotechnology covers an explanation of the genetic foun-
dation of biotechnology known as the tools approach. The
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ability to manipulate the genetic make-up of organisms has
led to explosive progress in all areas of this field. This lec-
ture examines the fundamental principles and facts that un-
derlie current practical applications of various organisms, de-
scribes those applications, structure and biosynthesis of the
biologically active metabolites, and examines future prospects
for related technologies.

821625 | HMUBMEHEZ 330
Topics in Natural Products Biochemistry

RAENA Y] ABEEH 2 7189 75 AELY 7ss Al
Jatas HYF 5 glovl, AAE BHEAY Fgol HEe
o 388 e Bk 59 WA AL o FHEA B
ofuzt v I AAY] FAE wstE WA HH, Wls A 2
2% ionolt} E4e] Fano] AsjE|E s uvgwog =
A7|= g}, AAE LS AELY 755 HES %
oA o 7HA @At 2 54 23HE L
o 2 A5eAs A Ax ’“1011*1 %“ 2o 2g
olsty] glete] AlE BHBA AAte] e 24-e uhphild
9 529 ofg) A )53 BAAo] Zelan.

This lecture concentrates on the relationship between ac-
tive natural compounds’ function toward cell membrane and
various functions of membrane proteins & enzymes for the
understanding of the biological activity of active compounds
at the level of biological cell membrane.
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821626 | HREORISHUSY 3-3-0

Topics in Natural Products Pharmacology
and Toxicology

Aol B AR, A2, AR AN A Feld 3
2% F59 S50l gshs AZolh AAGEY L H¥
okelsl EAo] e 242A AolE Ay Aok FoN =
3 AZokRo] okgl, A 9 AsAgo] 2L —L.—r,} A Kol o]
8H(complementary and alternatlve medicine)?| A3 A%k
o HRRe BTEY BEOFe Ry AUFEAL 9 /5A

TEHAE o] Bog AHE F5IES

It is recommended that students who take this course have
prior knowledge of general pharmacology, physiology, bio-
chemistry and anatomy. Knowledge of individual natural
drugs and their constituents on pharmacology and toxicology
will be emphasized. In addition, pharmacology, toxicology
and drug-interaction of traditional herbal drugs such as tradi-
tional Chinese drugs will be studied as well. By taking this
course, students will learn how to develop useful natural
drugs and related products such as dietary supplements, and
functional cosmetics.
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821.627 HASAHI|SEY 3-3-0

Topics in Biological Functions of Natural
Products

A7) BATEA ANE olste] HARY AT £
THEL HBA0E A7F AHE FHoR AUE fEINE o
Fol W est $-840 o] el

Recent articles on special topics in Natural Products
Science will be discussed in this course.

.9kt (Dept. of Pharmacy)

821632 HABAUEY 3-3-0

Topics in Natural Resources

e AREAL] olg3h Aol B H3A2
71 st 8 AEAAY FF, 54 7H%ﬁr%§% A
colabn, AEAA ALl A4 4F B AFAAo] thatol
E o3t}

In order to learn about the uses and developments of use-
ful natural products, various groups of natural resources will
be discussed in depth, in regards to their characteristics and
processes of development. Current approaches to the develop-
ment and research of natural resources will be also
discussed.

821.642 HASYRAUESY 3-3-0

Topics in Natural Products Information

AAEAF 9 ddedste] a3 Aus 44 s
3o 7"d°4€£rf€i dloleuo]2o] HZshs W HIOIEMO]&
TF JlES F5U o AHE F5F —?Oﬂ— HAAEAIF,
Z HAAR J|SAAL J|SASAE So] B3 2o 7 2
S2o) B3t 2% TAE AEA|er AR oF H}E“’
2 AAESAES AAsto] ol dig 7t HAE MEdR Zl
gsto 37k B 55 A dold F e BANE Hostn
°ol& ﬁﬂéé}% AEe I e 58 ANE Fﬂ°lE1
Hlo|xslsto] HAEH} JHFHTHE HH“?&E}.

In this class, students will search the Internet for in-
formation on the natural products industry, regulatory agen-
cies, and natural products sciences. Throughout the course,
students will learn database construction techniques using
HTML. Based on such basic information technology, all stu-
dents will have access to information on regulatory agencies
over the world, such as the American FDA, and other agen-
cies in the EU, Japan, China, Korea, etc. Students will first
learn about regulations regarding the registration process and
requirements of various natural products like natural drugs,
dietary supplements, functional cosmetics and related pro-
ducts. Then, the students will practice the registration process
with a model item of their own to obtain registration
permission. Through the on-line training, students will con-
struct their own databases on natural products information.
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821.711 HAFTEZZEHE 3-3-0

Structure Elucidation of Natural Products

HAZENE 22F 22 MES l%o}ﬂi‘ﬂ Aoz of
€9 3tz 440 a7Hy Yo e F 3%‘—‘}7‘* el
of ot F2ARE A=sta k. wiehr £33 HloHE o
goto] FRAAYUS S oAl AR §8F F
=5 A9EERH 92 B2 3UESY spectrume AAste] o
—«l HHEE sLA7IL 40}7}*1 +88S FRTIA

The development of spectroscopic methods has enabled the
structure elucidation of secondary metabolites. The identi-
fication of natural products by spectrometry is greatly facili-
tated by ready access to reference spectra. Therefore, this
course provides many exercises for structure elucidation of
natural products by spectroscopic data obtained from refer-
ence spectra.

—
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821.713

AAegde T3 2 AAE deEd 53 HdiAes &
f AAEAR, 24, 42, 7% 59 945 FAste heterocyclic
HAAEE Y 5 HAER Solde FHs] AT gdd
FA7IHES HAAHCE dE Sol/hdr HAAEA FATH
N, SHDAES Zofgit.

This course covers selected topics including both the parti-
al and total synthesis of natural products. A wide ranging
survey of organic syntheses with an emphasis on important
functional group transformations and carbon-carbon bond-
forming reactions are provided. The course also includes ret-
rosynthetic analysis and the method for selective synthesis of

optically active compounds and heterocycles.

821.715 SHFHAEAI E2I8 3-3-0
Marine Natural Products Chemistry

AFells A2 A AE T 80% ool A4t 3ot
ardo] mittoln] BjgokS wietEa Y feuRhe ¢S @R
7b A Sl AR 54S 7ML Jleng wlg geFd &
FAEol MAsta gl SfFYEe] thrtEe S EAE
T+ t2r =3 3729 Solio] wfe Eof M A=A
Edo] HAddY. 53 fFYEY] S EANEAE, dY
A, AAz2HA, =3 AAA, FAA, SHEE T Eokd A=
Arete] 2ARA FoAol TUEHL Yo & FRME 3§
FHAZY A T s g 8 AAEALe=A Y THA 9
#F 7% HEEokE thETh

Marine organisms produce a wide variety of biologically
active and structurally unique metabolites. This course fo-
cuses on the chemical, biological, and pharmacological fea-
tures of marine natural products compared to those derived
from terrestrial organisms. Theoretical and experimental ap-
proaches to these compounds are also covered, as well as
their pharmaceutical and biotechnological potentials.

821.721 Mzo|s2HHAE 3-3-0

Cell Function Regulations from Natural
Products

B FRe Ax/|5ZxA% #HAH cell cycle, programmed
cell death, signal transduction®] &4 % EAAESHH 2874
3 Aol g 712 Aol A Addwe] 2 g A5
ddsto] 2o A ShEEokste & 24 9 o
o, olg} #dHo HAZ 28T T LPPHEY MEE
7ol

This course concentrates on a small number of organisms
and the critical experiments that have advanced our under-
standing of the cell cycle. The topics include the following:
origin of the different experimental approaches to the cell
cycle; principles of cell cycle regulation, especially focusing
on the roles of the cyclin dependent protein kinases; their
contribution to our current picture of cell growth and divi-
sion; how different organisms have specialized in regulating
particular aspects of cell cycle control, resulting in the emer-
gence of a great plethora of proteins that govern cell cycle
progression; and the question of cancer and other important
medical problems. This course also focuses on the field of
“signal transduction”, which has revealed almost un-
imaginable diversity and complexity within large families of

.98t} (Dept. of Pharmacy)

proteins involved in the production and destruction of second
messenger molecules, and information transfer via kinase cas-
cades and their associated regulatory proteins.

821731 | AuAEERES 3-3-0

Taxonomy of Economic Plants

BAA 287HE Ad ALAES AAH olE st
AEA Y] A ERAAE AR, HEEF tE 712
2 des Aesid, Fo BRcd g Rty 54 9 4
3 PA, A5 ATHABAE Bt 3 AdHES $=E
2 giEste] Fo A44E9] 714 NEHAS olsjFosH F
ALAES] AEAQ o]§ & #Hu, AL EY Sl o
2549 ANg BEdch
In this course, students are introduced to general classi-
fication systems on organisms with an emphasis on econom-
ically important biological resources. Basic concepts of bio-
logical classification will be discussed in detail, such as rules
on biological nomenclature, scientific names, characters, and
phylogeny. In addition, organisms with important economic
value will be introduced to provide general understanding on
important natural resources.

rot o

821,734 MIEAfa|ZAI . 3-3-0

=
Studies in Bioactive Natural Product Evaluation

AAEERy Aedd 2 dgass Ad EZS Hse
Wel glol I F& i Al tid 712A AsishA o]
A7 A olE VxR kAt del 9 el diste] A
ot AdERd Fo deasEEs 4o

The purpose of this course is to study the principle and
biochemical and pharmacological mechanisms of action of
bioassay systems in the identification of the biologically ac-
tive natural products with potential pharmacological effects.

821.735 0| A4S0 AR RSB 3-3-0

Microbial Secondary Metabolite Chemistry

gL oJAAEELE AEH o Aok o] nigo] Hof
S5 B oplet gd 729 AHEAS Ze HAES AT
agteh. =gk wAEY olxiAlE AL AAA MY AT
T sshy AsAES wilsta o & FEelMe uAdE
i HAES 72A AGER o] g3y, AE 54
=otal olg Elg g oAl ofshy $8A4s Ad
AolM el ZEAQ Aol tfste] 73t

Microbial secondary metabolites have been platforms of
drug discovery and provided natural products with diverse
structures and biological activities. Microbial secondary me-
tabolites also mediate important chemical interactions be-
tween organisms in nature. This course discusses chemical
and biological characteristics of natural products derived
from microorganism by classifying their structures. This
course also teaches the pharmacological applications and the
fundamental roles of microbial natural products.

821.736 B z}7|2odst 3-3-0

o
Magnetic Resonance in Natural Product Research
A7 e AAEHS N wig T2 =TE AHEHL
Ak & o dMe e Jidd deld 24& 95
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Magnetic Resonance technique is essential in natural prod-
uct research. In this class, the concepts and theory of mag-
netic resonance will be covered. After completing this
course, students are expected to understand how to apply
magnetic resonance technique in organic chemistry, natural
product structure elucidation, metabolomics, and natural
polymers.

821.737 HEE dE2aF 3-3-0

Biophysics in Natural Product Researc

HAZAT dolM AEEETH 71&d AR 334, &
3H3 RS dFsted FaskH o7IA dojAs ARE AET
AR ARAE Flets 8% ZA7F "ok B ZeefA
T 2FEA, ARnEIYY, Xray, 59 YEEHA Pyl
tiate] o] 23 &l M HdrE.

Biophysical techniques are used to study cheimcal and
physical properties of natural product samples. Those proper-
ties are important in providing the justification of the bio-
logical data. In this class, Mass spectrometry, chromatog-
raphy, and X-ray techniques will be covered in their theories
and applications.

M1483,000100 E{m|:o|t &3t E2 3-3-0
Advanced Terpenoids Chemistry

Eoiool= a2 AANA ojizdS FUEIAR do
TEolA ], teFdt FAF 7)5o] ¢l AT Hikol=
e AAU 34 AL Fotol ILA ARA=EEREH 7t
RH ko= AFY v BAFE 2 FFEHA tFT 3
2 AdAd A A AEHL Je B AAE YdF
o] HukolE 4% ke Aoz 4¥AL 9tk B el
BooolE 33HEe] &, Fel, 38Hy BF, A% ddw
S, EHA Gy 2 okiol] Hstel Felaic,

Terpenoids are universally presented in natural systems,
and play numerous important roles and functions. They con-
tain extraordinarily diverse compounds from volatile mono-
terpenes to carotenoids made by the condensation of simple
hemiterpenes. Terpenoids from natural products has been
used and also developed for botanical and medicinal drugs.
This course will provide the concepts of extraction and iso-
lation of terpenoids, classification, analytical methods, biosyn-
thesis, their spectroscopic properties and pharmacological
activities.

M1483.000200 7|SAAIE JHHEE 3-3-0
Development of Functional Foods

HAE 719 7Is8aAY 4371548 AFe= Adstas o
T7F thEolM I E Sk & el dA Ad71sAAE
NN dad s7hg, &3¢ 54 97 9 2E8), W,
B, AEHLS T wASY ot Agel Qlo, AW7E
HAFe] B3} BAY AT APEFES FHA0R Folat

Functional foods have been developed for variety of dis-
eases by the use of bioactive materials or active fractions
from natural products. This course will cover the concepts of
the KFDA approval process, functional properties of each
source and its standardization. The latest advancements at
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functional foods for the prevention and management of
chronic illnesses such as cardiovascular diseases, obesity, and
diabetes are also to be introduced.

M1483.000300 ¥7[2o|E B3t EE 3-3-0

Advanced Alkaloid Chemistry

Witzols e AAERFH fdd JFF N, AF
A, FEA AT 2 YA Al Tl T FFE ot
2 Zelx grtzole S3HEe FE3 2o, 3 &R, 4
I &Quk 9 kel diste] Sttt w3, AE7]Y dE ¢
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Alkaloids are a major contributor in drug development, to-
tal synthesis, discovery of alkaloid-specific receptor, and the
research on bioactive materials. This course will provide the
concepts of extraction and purification of alkaloids, classi-
fication, analytical methods, biosynthesis and pharmacological
activities. It will also introduce the research history of main
alkaloids from natural products, biology, and also structure
determination by spectroscopic methods.

M1483.000400 @ HUEAIAZHLE  3-3-0

Development of Botanical New Drugs
AAEAGE oy FAREEC] 479 o8 Fx o 2830
AAHoZ AL FAS /KM 43 4 245 Jehle
GER HI olY At B #AE @1 gt 2 Foe A4
Ealoke] JpERA A Hag Al £ AT 2 BFES, 54

7k 3 AT, s 3 EAA Y diE ddEdere] g
Aol o Ao thste] FHHoR Fojgint

Botanical new drugs were gaining interest in natural medi-
cines because of reduced toxicities which is caused by in-
tegration effects on multi-targets of multi-components. This
course will cover concepts on isolation and characterization
of constituents from natural sources and its standardization.
Acute and chronic toxicity tests, clinical studies and approval
processes for the development of botanical new drugs are al-
so to be introduced.

M1483.000500

olo

S A|ARIRFES} 3-3-0
Applied Systems Pharmacology

2 FHolAe Aephde] 383 + Sl Al2FoRESH o
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The course enables to graduate students to have working
knowledge on application of systems pharmacology in drug
development in pharmaceutical industry. Students will have
opportunities to learn systems pharmacology based-applica-
tions such as data-mining of public genomics databases, stem
cells in drug discovery, multi-dimensional cell culture sys-
tems, and cell mechaniscs.

M1483.000600 @ FAM|4E[Z} A|ARIT|EaEH 3-3-0

Cosmeceuticals and Skin Systems Biology

Ul gEHl sl WAReR AHod FEANA, wHET
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Pl oA Aol el AlXRAEE AN sFEe
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This course covers the recent trends in pharmacological and
toxicological sciences for the development of cosmeceuticals.
The course enables to graduate students to have working
knowledge on systems skin biology associated with the de-
velopment of anti-wrinkles, anti-melanogenic cosmetic materi-
als, and cosmeceuticals to improve skin barrier, etc. In addi-
tion, this course will cover the recent trends in the develop-
ment of alternative toxicological testing for cosmetics.

b
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M1483,000700  S-SCHxciZEHE 3-3-0

Alternative Methods to Animal Testing

FHede A FE Y 9 &% ke K FE
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s4atag g,

This course will cover knowledge on alternative safety test
methods for skin irritation, skin sensitization, and photo-
sensitivity, etc. The course enables to graduate students to
have working knowledge on the development of new alter-
native safety testing methods for cosmeceutical omics based
on skin toxicology.
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