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1000. HAerg33+5-(School of Transdisciplinary Innovations)

1100. HHgFe+H
(School of Transdisciplinary Innovations)

M3639.000100*  eh-g9hd g3t o] me 1
€Al (Transdisciplinary Innovations and My Future 1:
Exploratlon) 3-3-0

M3639.000200% HTHg-FHd 37} po] wi 2:
ISRt g 71] oA F A (Transdisciplinary
Innovations and My Future 2: Experience in Digital
Healthcare 1 —1-0

M3639.000300* HTFFAF I vhef =P 2:
F3tdo] E1 54 F Al (Transdisciplinary
Innovations and My Future 2: Experience in
Integrative Data Science) 1—1—0

M3639.000400%  FHeb-getdgr ot o] e 2:
7‘]—#7}‘_ 7Ny Ad (Transdisciplinary Innovations
and My Future 2: Experience in Sustainable

Technoloé?r/) 1-1-0

M3639.000500* FHEHg et} vhe] e 2:
x}xﬂtﬂx T YR A A8 Al 3 (Transdisciplinary
Innovatlons and My Future 2: Experience in
Intelligent Semiconductor System) 1—1—-0

M3639.000600% T -3} 4‘/ mey 2: Ak
iﬂ?j(Transdlsmplmary Innovations and My Future 2:
Experience in Innovative Pharmaceutical Sciences)
1-1-0

M3639.000700*  Heh-g kg3t ko] me 3
7)1 (Transdisciplinary Innovations and My Future 3:
Tracks% 2-2-0

M3639.001500 ©l| ©] E] 2} 8} 7] & (Introduction to Data Science)
3-2-2

M3639.001700 A&} &arE]F(Principles of Data
Structures) 3—3—0

M3639.002200 -f7]3}8F2] 7] % (Basics of Organic Chemistry)

M3639.002700 71%3]2 ©]& % A5 (Circuit Theory Basics
and Practice) 4 3-2

M3639.000800 3 T-§ 3 < (Transdisciplinary Innovations and
Entrepreneurs ) 3-3-0

M3639.001400 T©RY o4y N i%(Drgltal Leadership
Development and Coachln ) 3—3-0

M3639.001800 Ho]Ejw}o]d 2} 7] A8t (Data Mining and
Machine Learning) 3—3—0

M3639.000900 A& < Al EH oA (Transdlsc1phnary
Innovatlons and Entre reneurshlp Simulation) 3—3—0

M3639.001000 4~E HE < T (Capstone Studies in
Transdlsmphnary Innovatlons) 3-3-0

M3639.001100 HE3 4 <€ 4 (Transdisciplinary
Innovatlons Entr reneurshql) Internship) 2-0-4

M3639.001200 Hg3 A7+ Q1€ A (Transdisciplinary
Innovatlons Research Internshlp) 2-0-4

M3639.001300 HE3 G2 Q1€ 4] (Transdisciplinary
Innovatlons Pohcy Internshlp) 2-0-4

M3639.001900 <1-&%]52] 7] %(Basics of Artificial Intelligence)
3-3-0

M3639.002000 79 7]§(Basics of Deep Learning)
3-3-0

M3639.002100 Hg+ o] kE o] 7]7] 314 3} 3H(Regulatory
Science for Innovative Pharmaceuticals and Medical
Devices) 3—3—0

M3639.002300 <1545 4783 3H(Al and Bioengineering)
3-2-2

M3636.000100 E2]38}8+2] 7] Z%(Basics of Physical Chemistry)
3-3-0
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M3639.000800 g4 (Course Requirements for Double Majors)
3 M3639.001400 EW% acw SH- Wigtel wHE

hEst 23

M3639.000900 Hehg-el 4]
AlEgo] A

s M3639.001000 12~ kg3l

M3639.001100 H¥-g-3 A )
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(Courese Requirements for Minor)
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1020. JAEZAA A E
(Major of Digital Healthcare)

M3632.000100 33 =S $8 7] 423 Z(Electrical and
Electronic Circuits for Integrated Engineers) 3—3—0

M3634.000700% HAH@A=A ] A4S % §-2] 79
0] 3l (Understanding the Human Body for Digital
Healthcare Majors) 3—3—0

M3632.000300 TIAE AA|2E A2 7] Z(Basics of Digital
Biomedical Signal Processing) 3—3—0

M3632.000500 TiA|E A0 MH]~F 8KDigital Healthcare
Service Engineering) 3—3—0

M3634.000600% 9] EAFA|T E JRLTE 0] Al2El(
Biomedical Artificial Intelligence and Software
System) 3—3—0

M3632.000700 <] -&-A A Al & A] 2~ ¥l (Biomedical Instrumentation)
3-3-0

M3632.000800 ZH <] zcky} 29| o] 3 (Understanding
Disease Diagnosis and Therapy) 3—3—0

M3639.002600% TR A o] HA Z A5 (Design and

Practice of Digital Healthcare) 3—2—2

M3632.001000 F el =n| e} 8412 8 7] (Frontiers of
Medical Devices in Diagnosis, Monitoring and
Surgery) 3—3—-0

M3634.000500 115 9|5 P Fof X|FH A|2~Fl o] Z(Theories
of Advanced Biomedical and Core Intelligent Systems)
3-3-0

M3632.001100% T]xH&AA o] <1®IA(Digital Healthcare
Internship) 3-0-6

M3634.000100 2} 857 A 8 (Medical Genomics) 3—3—0

M3634.000300 °]& B 217 HA| 2Fl3}
20} E 9] F (Healthcare Information System and Smart
Healthcare) 3—3—-0

M3634.000400 TJAH A=A o] 4 5ATF(Advanced Studies in
Digital Healthcare) 3-0-6
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(VB632.000800) 2¥%e] 2k} AJe] o) vy

(M3639.000800) A g3
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(M3639.002100) Ak ejof 27
(M3634.000500) 1 o|& 51 o] A5 | (M3634.000300) of= 3 ZVFeuApHn}
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(M3634.000100) &} 3H-t-71 Al &} (M3632.001100) A2 2A0f <&

1030. §3td|o) e »8tA-&
(Major of Integrative Data Science)

M3635.000100% 252 7l Z(Introduction to Probability Theory)
3—-3-0

M3635.000200 U|o]E] A]Zbalo} ©AA 2}g 4] (Data
Visualization and Exploratory Data Analysis) 3—2—2

M3632.001200% &3} 7l 2 (Introduction to Optimization)
3—-3-0

M3635.000300% 4~2] 5 7| (Mathematical Statistics) 3

M3635.000400 3] # 23 1(Regression Models 1) 3

M3635.000500 3] # 23 2(Regression Models 2) 3—

M3635.000600% | o] E] gl 2| L] o] & (Data Engineering) 3—3-0

M3635.001100 HZA]EAFZ TS 8 F AW 2(Statistical
Methods for Public Health and Medical Research)
3—-3-0

3-0
3-0
3-0

M3635.000700 3135 H©]E 2] (Advanced Data Analysis)
3-3-0

M3635.000800 H| o] E] 23} 9] A (Creative Studies in Data
Science) 3-2-2

M3635.001200 ©l o] ¥ 719 3 1] 7 (Data-driven Computer
Vision) 3—3—0

M3635.000900 ©l©] ¥ 719 2] A} A (Data, Inference, and
Decisions) 3—3—0

M3635.001000% F12~F 3 Z 4 E(Capstone Project) 3—3—0

M3635.001300 tifEA|ED T} HMZ7AJ(LLM and
RAG) 3-3-0
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A S © s Wt 4 38
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e (M3635.000100) &&= 7= ° ° SR
(88L007) 1% i3t olE A7t T E A I S T
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. M3635.000500) & ALY 2 (Departmental Course Requirements)
630001800 dlo]Ertol s} 7] A3k |
%6395 000330)]*] 1;;73]:4 s (M3635.000600) Hlo]Ef<ll o) 3 op kel -
3 (M3635.000400) ;ﬂ;a . (M3635.001100) ®.719] &2} %
M3632001200) A A2 7|2 < 918 EAMNE FFAT o5 1A
( ’ ) %4 = djo]E]2}&te] &g o) (Course Requirements for Double Majors)
Sh. vjafel wE
FAT o574
M3639.001900) A5*|52 7% (Courese Requirements for Minor)
EM3639 002000; @%JAi]; (M3635.000900) HloJE1 7]k ]2 SHL 3ol wWE
(M3635'000700) 27 gloje 1;_ (M3635.001000) ~E Z2 A E*
4 | (M3635.000800) o]} 53} LAO# (M3235ﬁ00110§) 2ot
: A AT A A
© E 7 H]' 7] 3T = -1 0 ‘O o
(M3%35.001200) Ael87]8E A5FEH] ol THete] S& oJel3
1040. A &757)E4 ¥ 3-3-0

(Major of Sustainable Technology)

M3632.001300% A&7} &2 3} 8H(Physical Chemistry for
Sustainable Technology) 3—3—0

M3636.000200%  A| 7} 7] < 7| E(Introduction to Sustainable
Technology) 3—3—0

M3632.001400% A %745 7% 7] %% 3 (Sustainable Technology
Basic Lab.) 2-0-4

M3636.000300% %] 471571 918 7] 8} 3)(Electrochemistry
for Sustainable Technology) 3—3—0

M3636.000400 HF-5-F 3} 1(Chemical Reaction Engineering 1)
3-3-0

M3636.000500 A <715 A 5.3} 8H(Materials Chemistry for
Sustainable Technology) 3—3—0

M3636.000600 ILEAA B0 Z(Introduction to Polymer Materials)
3-3-0

M3632.001500%* 7] 7] &4 (Instrumental Analysis) 3—3—0

M3632.001600% A %715 7]& 584 3 (Sustainable Technology
Applied Lab.) 2-0-4

M3636.000700 LA A B.2] o] 3] (Understanding Solid-State
Materials) 3—3—0

M3636.000800 A| 7} Al 228l 9] AdH A (Transport Phenomena
in Sustainable Systems) 3—3—0

M3636.000900 A+ Al -8 & (Resources Recycling Engineering)

M3632.001700 A= WA B G20 4 2] 3 8H(Fuel Cell and
Hydrogen Energy Engineering) 3—3—0

M3636.001000 ©] %} 7 <] & S}(Rechargeable Batteries Engineering)
3-3-0

M3636.001100 A &7Ms71E€E 913 =
Sustainable Technology) 3—3—

M3636.001200 A &7157]% <] /“—‘jr%%
Sustainable Technology) 3 -4

M3636.001300 ©]Absleba X, &8, A7 (Carbon Capture,
Utilization, and Storage) 3-3-0

M3636.001400 3}7 F-8}7)| 2 (Introduction to Environmental
Engineering) 3—3—-0

M3632.001800 A& 7457]49 A4l 5 (Current Trends of
Sustainable Technology) 2-2-0

M3636.001500 7]<¢] A& 715/d 4] (Sustainability Assessment
of Technologies) 3—3—10

M3636.001600 Ell ol U] %] ¥ 8} (Engineering for Solar Energy
Utilization) 3-2-2

M3636.001700 A &7Hs 7]& 9] A7 (Creative Studies in
Sustainable Technology) 3-1-4
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(Major of Intelligent Semiconductor System)

M3637.002100 273} 7] Z(Basics of Crystallography) 3—3—0

M3637.002200 7] %% 2}7] 8K(Basics of Electromagnetics
3-3-0

M3637.000400% =] 7] B! 13 (Digital Logic Design and
Lab.) 4-3-2

M3632.001900% 7] %% #}3] = E A ¥ (Electronic Circuits Basics
and Lab.) 4-3-2

M3632.002000 7 3 Ef 2= 2] 2 (Computer Organization) 3—3—0

M3637.002000  FAH=2](Quantum Physics) 3—3—0

M3637.000600 %2135 (Basic Artificial Intelligenc) 3—3—0

M3637.000700% 3 = 712 ") WHH 2 (Programming Methodology)
4-2-4

M3637.000800 Z TRFE A& 2] (Semiconductor Physics) 3—3—0

M3637.000900 o} 2 172} 3] 2 (Analog Electronic Circuits)
3-3-0

M3637.001000 TIAE A& AA 2 A3 (Digital Systems
Design and Lab.) 4-3-2

M3632.002100* HF%A] A2} (Semiconductor Devices) 3—3—0

M3637.001100 7] A .8} 8}(Organic and Inorganic Materials
Chemistry) 3—3—0

M3637.001200 ¥H= 33 A 34 (Integrated Circuit Processes of
Semiconductor) 3—3—0

M3637.001300 7] A1 853 2] *d(Machine Learning and Deep
Learning) 3—3—-0

M3637.001400 > #| Al 2] 7] %(Basics of Operating System)
3—-3-0

M3637.001500 A A A 2 F4(Semiconductor Materials and
Fabrication Processes) 3—3—0

M3637.001600 =Xz 2 AF =542 (Memory and Artificial
Intelligence Device) 3—3—0

M3637.001700 T A& % A 3] Z(Digital Integrated Circuits)
3—-3-0

M3637.001800 H&'d 7} 7|47 (Deep Learning Accelerators)
3—-3-0

M3637.001900 HH= A58 2 A E (Semiconductor Project) 3-0-6
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(Major of Innovative Pharmaceutical
Sciences)

M3638.002900*% ] 2F3}8+e] 7] % (Basics of Medicinal
Chemistry) 2-2-0

M3638.002700% A 3} S(Biochemistry) 3-3-0

M3638.002800 A| A& SH(Cell Biology) 3-2-2

M3638.002400 AFE U3 4141 %K(Innovative
Medicines that Saved Humanity) 2—2—0

M3638.002500 of Ay ks 9k Al 2K A E SH(Systems
Biology for Biomedical Sciences) 3—2—2

M3638.000600% Aﬁg% ok 8} (Biologics) 3—3—0

M3638.000700 28 <] ©]3|l(Understanding Pathology) 3—3—0

M3638.000800 2FE-o] 21| X—]’%(Mechanism of Drug Action)
3-3-0

M3638.000900 2} v‘i—’—‘ifi,(Phannaceutlcal Analysis) 3—3—-0

M3638.001000 41 FEHA 7] ¥ (New Approaches for New Drug
Development) 3-30-50(2}71%)

M3638.001100% =2}7]5F 9] k<& 7)) (Rational Drug Design
Based on Molecule) 3—3-0

M3638.001200% 21FAF+AE 1(Innovative Drug Discovery and
Development Lab. 1) 2-15-50(8+714)

M3638.001300 3 thH}o] @ o] °F3% (Frontiers of Biologics) 2-2-0

M3638.001400 <4 2lt] 2 Al 27l e (Creative Leadership for
Drug Development) 2-2-0

M3638.001500 A§A| W k& A 7] % (Drug Delivery
Technologies) 2-2-0

M3638.001600 =7 E(Toxicology) 3—3—0

M3638.001700 ZHe]ekE A 2 AYAkE A (Good Manufacturing
Process and Analytics for Innovative Pharmaceuticals)
3-30-50(8H71 )

M3638.001800 3 thH-§-3H21 2K(Innovative Convergence Drug
Development) 2-2-0

M3638.001900 4141k == 7]3(Global Colloquium of
Innovative Drug Discovery and Development) 1-1-0

M3638.002000 1<F7HHEe] 7] % (Basics of Drug Development)
2-2-0

M3638.002100 2| ¢FEE 3] o] &3} A F(Patent & Intellectual
Property for Pharmaceuticals: Theory & Practice)
2-2-0

M3638.002200 Al kA4 2(Innovative Drug Discovery and
Development Lab. 2) 3-0-150(E719)

M3638.002300 21<k7idt 34 2 A H (Environments and Issues
in Drug Development) 2-2-0
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Transdisciplinary Innovations and My

Future 1: Exploration
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This course is a common required introductory program
for freshmen in the Transdisciplinary Innovations in Science
and Engineering. This course introduces the core concepts
and various applications of the cutting-edge technologies in
Next-generation Intelligent Semiconductor, Convergence Data
Science, Sustainable Technology, Digital Healthcare, and
Innovative Pharmaceuticals. Students can vision their future
in more detail by the special lectures of leaders in each area.

M3639.00020 HHgddaa vo] mgf 2: gAEA2A

0% o4dE A 1-1-0
Transdisciplinary Innovations and My
Future 2: Experience in Digital
Healthcare
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This course is a introductory program for freshmen in the
Transdisciplinary Innovations in Science and Engineering.
This course introduces the core concepts and various applica-
tions of Digital Healthcare. Hands-on experience of the cut-
ting-edge technologies in the field of Digital Healthcare can
help the students select their majors and build their careers
in the future.
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Transdisciplinary Innovations and My
Future 2: Experience in Integrative Data
Science
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This course is a introductory program for freshmen in the
Transdisciplinary Innovations in Science and Engineering.
This course introduces the core concepts and various applica-
tions of Integrative Data Science. Hands-on experience of the
cutting-edge technologies in the field of Integrative Data
Science can help the students select their majors and build
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their careers in the future.
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Transdisciplinary Innovations and My
Future 2: Experience in Sustainable

Technology
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This course is a introductory program for freshmen in the
Transdisciplinary Innovations in Science and Engineering.
This course introduces the core concepts and various applica-
tions of Sustainable Technology. Hands-on experience of the
cutting-edge technologies in the field of Sustainable
Technology can help the students select their majors and
build their careers in the future.
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Transdisciplinary Innovations and My
Future 2: Experience in Intelligent

Semiconductor System
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This course is a introductory program for freshmen in the
Transdisciplinary Innovations in Science and Engineering.
This course introduces the core concepts and various applica-
tions of Intelligent Semiconductor System. Hands-on experi-
ence of the cutting-edge technologies in the field of
Intelligent Semiconductor System can help the students select
their majors and build their careers in the future.
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Transdisciplinary Innovations and My
Future 2: Experience in Innovative

Pharmaceutical Sciences
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This course is a introductory program for freshmen in the
Transdisciplinary Innovations in Science and Engineering.
This course introduces the core concepts and various applica-
tions of Innovative Pharmaceutical Sciences. Hands-on expe-
rience of the cutting-edge technologies in the field of
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Innovative Pharmaceutical Sciences can help the students se-
lect their majors and build their careers in the future.
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Future 3: Tracks
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This course is a introductory program for sophomores in
the Transdisciplinary Innovations in Science and Engineering.
This course introduces major future tracks of the
Transdisciplinary Innovations in Science and Engineering:
Technology Foundation, Research, and Policy Leadership, as
well as the meaning and the necessity of convergence sci-
ence and technology. This course also educates a challenge
sprit, basic research for transdisciplinary innovations, and so-
cial values of transdisciplinary innovations in relationship
with each pathway.
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Introduction to Data Science
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In this course, students will understand and apply various
data analysis methodologies to solve real-world problems.
Students will learn the core principles of data collection and
cleaning, exploratory data analysis, visualization, statistical in-
ference, prediction, and decision-making, including the for-
mulation of the problem to be solved. Students will experi-
ence a series of hands-on data analysis exercises to apply
their learning to real-world problems. Students will under-
stand the structure of various data, select appropriate data
analysis methods, and improve their problem-solving skills.
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Data Structure and Algorithm

il

o] IEolM= HFEE Foto] HolE 4% A
at7] e "dead Aw 7o w4 sfde AT du
A7 e shedit Hld, A7 YAE, F, ~® o
8 7 59l JlEAe Aupis e 94 =0,
U g9 mel % Aol 4dE AE 4
x4 a5 afAs vet Ad, 2= 5o ¢
AAE AR olEE AT

In this course, students learn data structures and algorithms
necessary for data-driven problem solving by computer.
Students learn basic data structures such as arrays, linked
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lists, queues, stacks, and priority queues, and data structures
for indexing and their efficiency, such as search trees, hash
tables, and balanced search trees. The course also provides
theories for designing algorithms such as sorting and graph
algorithms.
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Basics of Organic Chemistry

o ZelAE R8s 1R AES LG §
s shgro] Wad A9 Azl /ey 44, B
st Aol tisto} Belati, 715HHEe £l
WM AT WL AN, f71 7R
ENEE SaetAl

This course presents the basic principles of organic chem-
istry, including properties of elements composing organic
molecules, and p hysico-chemical concepts in organic
chemistry. Lectures on syntheses and reactions of organic
molecules according to the class of compounds, and basic
organic structural analysis will follow.
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Circuit Theory Basics and Practice
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Introduction to Circuit Theory provides electric circuit
analysis theories. The electric circuit theory is the most im-
portant and fundamental theory in electric and electronic
engineering. In this course, electric circuits are analyzed,
which composed of resistors, inductors, capacitors and Op
Amp in linear operational region. The circuits are analyzed
using Kirchhoff's current law or Kirchhoff's voltage law. The
equivalent circuit and maximum power transfer are in-
troduced using The'venin and Norton theorems. Transient re-
sponse and energy storage and discharging are described in
analysis of RL, RC and RLC circuits.
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In this course, students learn how to create business ideas
using new transdisciplinary innovative technologies and how
to apply them to actual start-ups. Based on the concept of
various business models and a basic understanding of the en-
trepreneurship processes, students will conduct idea gen-
eration and commercialization, research entrepreneurship
trends and cases, analyze competitive advantages, develop
business models, and perform simulations. Additionally, stu-
dents will learn various aspects of starting and operating a
business entity, such as market analysis, financing, growth
management, leadership, and the roles and responsibilities of
each player in the company. This course also provides lec-
tures by experts who have successfully started businesses in
the related area. Students will participate in surveys, reports,
proposals and presentations (team and individual).
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Digital Leadership Development and
Coaching
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The era of digital transformation requires agile, innovative,
and digital-friendly leadership. The course is designed to help
students grow into leaders who meet these needs. The core goal
is to have two core competencies: 'Digital Competency' and
'Leadership Competency' so that students can realize digital
leadership faster than anyone else and in a way that they
have never before.

Students develop the ability to creatively solve complex
problems in the digital age by learning innovative ways of
thinking by utilizing digital technology. It also deals with
various leadership strategies such as team management, com-
munication skills, and flexibility to respond to changes to
develop leadership competencies. Students learn how to be-
come effective leaders by acquiring situational leadership
skills.

It provides multifaceted learning such as lectures, inter-
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active discussions, team projects, and case studies so that
students can understand the basic concepts and principles of
leadership and grow into leaders who lead change by ex-
pressing their thoughts in the actual problem-solving process.
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Data Mining and Machine Learning
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This course covers important algorithms of data mining,
for effectively processing large amounts of data and analyz-
ing data to extract useful information. Especially, students
will learn practical foundations and new paradigms in creat-
ing machine learning models and predictions, and how they
apply to real-world domain applications.
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Transdisciplinary Innovations and
Entrepreneurship Simulation
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This course offers students the opportunity to gain
hands-on experience in the actual startup process by integrat-
ing at least two majors from the five within the College.
Students collaborate with peers from different majors for a
joint venture simulation, covering various aspects of en-
trepreneurship, such as business idea conceptualization, busi-
ness feasibility analysis, marketing, fundraising, management,
and intellectual property considerations. Throughout the
course, students receive consultations from experienced en-
trepreneurs, investors, or legal professionals to refine their
startup models. They also analyze both successful and failed
entrepreneurship cases to explore the feasibility of their own
startup ideas and identify potential challenges and areas for
improvement.
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Capstone  Studies in Transdisciplinary
Innovations
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This course is an interdisciplinary program within the
College where students from at least two different majors
out of five collaborate on research projects. Working in teams,
students will identify research questions, apply research
methodologies from their respective majors in a cohesive
manner, and obtain creative solutions to research questions.
Through this process, students will develop a convergent
mindset, enabling them to address complex research questions
from diverse perspectives. They will also enhance their team-
work, collaboration, and communication skills, enabling them
to effectively tackle real-world research challenges.
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Entrepreneurship Internship
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This course provides students with an opportunity to experience
the process of entrepreneurship through transdisciplinary in-
novations, particularly within startup companies. Students will
be engaged in the practical aspects of startup operations,
where they can cultivate innovative ideas, develop business
models, explore strategies for success and challenges, and
seek new opportunities. Through active participation in a real
entrepreneurial ecosystem, students will gain valuable experi-
ence and knowledge in the field of startup ventures, while
exploring potential career paths as entrepreneurs.
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Transdisciplinary  Innovations  Research
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o WEe GEIA st AT 9 AYPH AFA,
23 d7a Fo) aFlneld AUBES s Aol 3
osts 7138 Aedth S A A7 Z2AE I
s Haaslyle #d Aol dis] FoAd dES Al

et eFgE WHoR gstuA, Aol gE 571, A
A7, B4R 712 A 9T 4TE B9 A7 59
2 ooler 47 oHAE TEE A W9 oF oA
Ao Aol YAAE nes & 7152 244 ok
This course provides students with opportunities to partic-
ipate in research internships at university labs, corporate re-
search institutes, and national research centers. Students will
engage in real research projects, raising innovative questions
and investigating advanced scientific and technological phe-
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nomena through valid methods. They will cultivate motiva-
tion, confidence, and a spirit of inquiry towards research.
Moreover, the course emphasizes learning research skills, col-
laboration, and communication, as well as exploring potential
career paths as researchers.
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Transdisciplinary Innovations Policy
Internship
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This course is designed to enable students to understand
the relationship between advanced science and technology
and politics, economics, and governance, based on the ex-
pertise in advanced science and technology. The Course pro-
vides practical experience in international organizations, pub-
lic institutions, NGOs, and other relevant fields. Through
on-site learning, students will critically examine advanced
science and technology from a policy perspective and have
the opportunity to consider related career paths.
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Basics of Artificial Intelligence
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Artificial Intelligence is a field of computer science that
focuses on researching information processing models capable
of mimicking human intelligence and cognitive abilities. This
course aims to provide students from various majors within
the School of Transdisciplinary Innovations with a funda-
mental understanding of artificial intelligence theory and
practical application techniques relevant to their respective
fields. It covers theories related to fundamental issues in arti-
ficial intelligence, such as empirical exploration, inference,
learning, and methods of knowledge representation.
Additionally, the course explores fundamental computational
problems and applies them to areas such as expert systems,
computer vision, natural language processing, data mining,
information retrieval, bioinformatics, and more.
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In this course, basic knowledge and programming skills
for deep learning (which is a key technology for the 4th in-
dustrial revolution) is taught. This course will cover basic
concepts and history of deep learning, backpropagation tech-
niques such as stochastic gradient descent, initialization tech-
niques, regularization techniques such as drop out, convolu-
tional neural networks (CNN), CNN architectures, visual-
ization of CNN, recurrent neural networks (RNN), RNN ap-
plications, and other applications including reinforced
learning. In order to emphasize practical skills to implement
deep learning algorithms, programming-related lectures and
lab sessions will be included. The most important/popular
language is Python, which will be covered in this course. A
Python math library called Numpy is also taught with lab
sessions. Advanced deep learning algorithms are implemented
in Tensorflow library, so it will be taught in this course,
and lab sessions will be included.
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Regulatory Science for Innovative

Pharmaceuticals and Medical Devices
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Regulatory science refers to the scientific or technological
foundation of the regulation, which aims to improve the de-
velopment, review, and oversight of new drugs, biologics,
and devices that require regulatory approval before
dissemination. Regulatory science differs from regulatory af-
fairs dealing with practical activities in which the govern-
ment or pharmaceutical industry implements regulation. This
course aims to provide students with a comprehensive over-
view of the science and technology needed to conduct regu-
latory science research in setting the standards or conditions
of regulation for innovative pharmaceuticals to be safe, prac-
tical, and reasonable. In addition, students understand the
procedures of animal testing, clinical trials, medical device
approval and insurance benefit listing from government agen-
cies that must be followed in medical device development
process. Students also study the legal and ethical basis of
various regulations and procedures with specific examples
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Basics of Physical Chemistry
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Physical chemistry is one of the representative trans-
disciplinary branches of science, which studies macroscopic
and microscopic phenomena in chemical systems in terms of
the principles, practices, and concepts of physics. In this lec-
ture, we are going to study the principles and applications of
thermodynamics, a basis of physical chemistry. In the first
part, students learn the fundamentals of thermodynamics that
are required to solve phase behavior problems for pure sub-
stances and mixtures, such as basic concepts, internal energy,
first law of thermodynamics, enthalpy, equation of states, en-
tropy, second law of thermodynamics, fugacity, and phase
equilibrium. Simple phase behavior problems for pure sub-
stances are provided to help students understand the funda-
mentals of thermodynamics. In the second part, students
practice solving complicated phase behavior problems for
mixtures using a commercial program.
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Al and Bioengineering
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With the advent of AlphaFold, biotechnology research is
entering an entirely new era. Not only has the accuracy of
predicting protein tertiary structures improved, but tech-
nologies for predicting protein-ligand interactions are also be-
ing developed. This course will explore various artificial in-
telligence technologies used in biotechnology research.
Specifically, it will examine how Al-based platforms contrib-
ute to and are utilized in the process of discovering new
principles in the biomedical sciences. Additionally, students
will gain hands-on experience with Al models currently used
in the bioengineering-related industry. Through this, the
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means “lecture hours” per week; and the final number means “laboratory hours” per week. 15 week make one semester.)
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course aims to understand the current state, effectiveness,
and limitations of Al in biotechnology research and drug de-
velopment, and explore ways to create improved new

models.
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“laboratory hours” per week. 15 week make one semester.)
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Electrical and Electronic Circuits for

Integrated Engineers
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This course is intended to provide integrated engineers
with a basic knowledge of electrical and electronic circuits.
It is to educate the students to be able to (1) understand and
be capable of analyzing basic electrical and electronic cir-
cuits, (2) understand the function and the use of standard
components, such as resistors, capacitors, inductors, diodes,
transistors, and operational amplifiers. At the end of the
course, the student should be able to: Understand (1) the
function of electrical and electronic components, (2) what
electrical power and energy are, and how to store or extract
electrical energy with capacitors and inductors, (3) what a
diode is and what it can do, and be able to use diodes in
the design of circuits such as power supplies, (4) what a
transistor is and what it can do, and be able to use tran-
sistor in the design of circuits such as amplifiers, (5) using
operational amplifiers in the design of a simple amplifier
circuit.
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Understaning the human body for Digital
Healthcare Majors
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s the basic medical knowledge required to understand
the healthcare system, students learn the human normal struc-
tures and their mutual positional relationship with surround-
ing organs, and acquire basic knowledge that can be used
for learning related subjects. By understanding the terminol-
ogy of human anaotomy, students not only get effective
communication capabilities with medical professionals, but al-
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so experience extended reality technology used to explore the
structure of the human body.

With the basic medical knowledge required to understand
the healthcare system, students understand the individual
functions of cells and organs that make up the human body,
and learn about the mechanisms by which the human body
maintains its normal function. By learning how a normal hu-
man body maintains vital activities and maintains homeo-
stasis against changes in the external environment, students
learn basic knowledge to distinguish between normal and
disease states of the human body and systematically under-
stand related knowledge.
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Basic of Digital Biomedical Signal

Processing
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By understanding the basic principles of digital signal
processing and various signal processing algorithms, and
learning the characteristics of biosignals and biosignal-specific
digital signal processing techniques, students strengthen their
capabilities for biosignal processing algorithms used in digital
healthcare.
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Digital Healthcare Service Engineering
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The course provides an overview of various models and
methods, along with their applications in healthcare services,
which are required for the design, development, and delivery
of new service systems, as well as the analysis and improve-
ment of existing service systems. Students will be able to
understand how to innovate healthcare service engineering
using an engineering approach, and learn about current chal-
lenges and state-of-the-art techniques related to healthcare
service systems.
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Biomedical Artificial Intelligence and

Software System
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This course focuses on understanding the engineering and
signal processing principles necessary for designing learning
and inference algorithms tailored to the diverse characteristics
of biomedical data. It covers the principles ranging from tra-
ditional software used in the medical field to the latest artifi-
cial intelligence and machine learning techniques. Through
this, the course aims to equip students with the ability to
design algorithms based on given data and interpret them
from an engineering perspective. Biomedical data exists in
various forms, including proteins and molecules (graphs), ge-
nomes/transcriptomes (text), blood glucose/EEG (time-series
signals), biomedical imaging (multi-dimensional images), pa-
tient meta-information (tables), and metabolic interaction data
(multi-dimensional matrices). In the process of converting
such diverse data into a format that computers can under-
stand, the learning of nonlinear functions plays a crucial
role, making it one of the core signal processing principles
of biomedical artificial intelligence. Beyond the general en-
gineering fundamentals of machine learning and artificial in-
telligence, this course also covers representative machine
learning, artificial intelligence, and proprietary signal process-
ing software technologies that reflect the unique character-
istics of biomedical data. Through this, students will develop
the capabilities to grow beyond general data analysts and be-
come specialized medical data analysts.

MBBB200070 , ¢ 0= ey 330

Biomedical Instrumentation
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Biomedical 1nstrmentat10n refers to all processes of design-
ing, manufacturing, and applying systems that measure vari-
ous signals related to life phenomena from biological sys-
tems including the human body. A biomedical in-
strumentation system is composed of sensors, processors, and

S oA AA o)A F (Major of Digital Healthcare)

actuators. In this class, as the basic knowledge required to
design a biomedical instrumentation system, mathematical
methods needed for system analysis and various sensors used
in biomedical instrumentation system such as physical sen-
sors, chemical sensors, and biosensors are introduced.
Students also learn about its operating principles and compo-
sition, and examples of signal measurement on actual living
organisms. In the processor part, students learn how to de-
sign different preamplifiers according to the characteristics of
the sensor, and practice signal processing and result display
methods after transmitting measured data to a PC. Specific
behavioral object of this class is to gain ability to design an
ECG system and display their own ECG waveforms.
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Understanding Disease Diagnosis and
Therapy
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This class provides essential medical knowledge and a
broad understanding of various human diseases that will be
covered in digital healthcare. By learning various medical
terms that express diseases and symptoms and the relation-
ship between symptoms and diseases, students will develop
the ability to communicate with medical staff. Students will
also learn the principles of disease diagnosis carried out in
actual clinical settings and learn about the diagnosis of vari-
ous diseases through various practical cases. Students also
learn the process of customized treatment based on symp-
toms, pathophysiology, and individual characteristics after di-
agnosis, through which the concept of precision medical care
with actual patient cases is provided.
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Design and Practice of Digital Healthcare
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By studying various hardware and software system for ob-
taining/analyzing health information in daily life that are
widely used in digital healthcare and understanding the struc-
ture of healthcare IoT devices and software to implement
them, students will gain the ability to design and manu-
facture new healthcare system.
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Theories of Advanced Biomedical and
Core Intelligent Systems
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Digital healthcare is a field that directly impacts patients'
lives, making it essential to develop advanced intelligent sys-
tems that are interpretable and based on precise theoretical
foundations. This course covers core artificial intelligence
and signal processing technologies that are critically im-
portant in the medical field, including detection and estima-
tion theory, optimization theory, probability-based gen-
eration-transformation-restoration theory, causality and influ-
ence detection theory, generalization theory, and etc.
Additionally, it incorporates key theories related to restora-
tion problems, which are particularly significant in medical
applications. Through this course, students will develop the
ability to effectively analyze not only medical data but also
general data, gaining strategic interpretation skills. The course
aims to cultivate advanced competencies that enable students
to become experts in the theoretical interpretation of in-
telligent systems, not only in digital healthcare and bio-
medical engineering but also in core technology domains.
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Medical Devices in
Diagnosis, Monitoring and Surgery
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In this class, students learn cutting-edge medical devices
and medical technologies in various fields of surgery that
will be dramatically changed by so-called the 4th Industrial
Revolution technologies. Also, learning the latest technologies
and medical devices used in in vitro diagnosis (IVD), which
diagnoses diseases using various samples obtained from the
human body, and various medical devices used to monitor
patients' conditions and cutting-edge medical technologies

g8 (School of Transdisciplinary Innovations)
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based on them, students are expected to gain insight into future
technologies in the field of clinical medicine, such as surgery,
diagnostic medicine, anesthesiology, intensive care medicine,
and telemedicine, which will be changed by digital healthcare.
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Digital Healthcare Internship
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This course involves research and educational activities for
digital healthcare service in practice. Students will analyze
healthcare services offered by leading firms, hospitals,
start-ups, and local communities, identify real-world problems
as to digital healthcare services, and propose innovative sol-
utions for those problems by applying the knowledge and
skills they have learned. Students will be supervised jointly
by faculty members and industry experts. By completing this
project-based course, students will learn how theory is ap-
plied to practice, and acquire project management and com-
munication skills as well. This course is offered with an
internship.
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Medical Genomics
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In this course, students learn the fundamental principles
and concepts of medical genetics. They will study compre-
hensive understanding of the structure and function of genes
as well as the importance of genetic diversity. This course
also provide the advancements and principles of genomic
analysis technologies and how genomic and various omics
data utilized to carry out precision diagnosis and precision
treatment. Moreover the course provides practical oppor-
tunities for analyzing real genomic and omics data, fostering
their ability to conduct analysis and interpretation of large
scale data sets. Furthermore, through cases studies students
will learn about the practical applications of genomics in
clinical settings and explore the ethical considerations in the
filed of medical genomics.
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Healthcare Information System and Smart
Healthcare
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In this course, we aim to understand the integration of
healthcare and information technology in smart healthcare
services. By learning the characteristics and configuration re-
quirements of the Electronic Medical Record(EMR) system
used in hospitals and the health information system(HIS) in
which various lifelog data including health-related in-
formation is added in daily life, and learning about the char-
acteristics of the Smart HEalthcare system that provides
high-quality personalized healthcare services without time and
space limitations, students get insight into the future health-
care service to be implemented through digital healthcare.
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Advanced Studies in Digital Healthcare
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This class provides students an opportunity to acquire
“hands-on” experience in various aspects of research by
choosing a research laboratory in graduate schools, hospitals,
leading firms, start-ups, and local communities, and observ-
ing and engaging in the research activity. This class will
provide career exploration opportunities for students inter-
ested in either an academic or basic science research career.
Students will be supervised jointly by faculty members and
industry experts. By completing this project-based course,
students will learn how theory is applied to practice, and ac-
quire research and communication skills as well.
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Introduction to Probability Theory
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Probabilistic thinking and methods have had a profound
impact on the development of all fields of modern science.
In this course, we will cover the intuitive development of
probability theory and various applications/use cases at the
lower division undergraduate level, so that students can de-
fine the concept of probability and understand its applica-
tions and possibilities in their own fields.
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Data Visualization and Exploratory Data
Analysis
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This course focuses on developing the ability to visually
represent complex information and effectively communicate
it. Students will learn how to use various visualization tools
and techniques to analyze and visualize data. They will be
introduced to the fundamental principles and rules of data
visualization and gain proficiency in utilizing tools like
Python and R for this purpose. Additionally, the course cov-
ers interactive and animated visualizations, preprocessing
techniques, and real-world use cases to foster exploratory da-
ta analysis skills.
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Introduction to Optimization
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This course 1ntroduces optimization techniques to cultivate
quantitative and systematic thinking and processing abilities
in dealing with data science problems. In this course, stu-
dents will study linear optimization, convex optimization,
nonlinear optimization, and dynamic programming.
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Statistics is the science that provides a theoretical ground
for making reasonable decisions based on data. This course
deals with the concept of probability and properties of ran-
dom variables, which are important basic concepts of stat-
istical theory, and various types of statistical estimation and
hypothesis testing. From this course, students will understand
the data generating process based on probabilistic models,
and establish a theoretical foundation of statistical inference
for analyzing data.
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Regression Models 1
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This course introduces regression, one of the most used
methods in data analysis. The course covers simple linear re-
gression models and multiple regression models, and explores
important assumptions and model diagnostics in regression

models. Students also learn about prediction and variables se-
lection and how to present the analysis results in a report.
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Regression Models 2
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In this course, students learn how to analyze data using
statistical models as a tool for data summarization, pre-
diction, and scientific inference. Building on the theory and
application of linear models introduced in the Regression
Models 1, it extends to more general functional forms and
more general kinds of data, emphasizing recently introduced
computationally intensive methods. After taking this course,
students should be able to (1) select appropriate methods
when faced with new data analysis problems, (2) implement
them using statistical software, (3) critically evaluate the re-

means “lecture hours” per week; and the final number means “laboratory hours” per week. 15 week make one semester.)
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sulting statistical models, and (4) communicate the results of
their analysis to non data scientists.
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Data Engineering
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In this course, students learn about managing large amounts
of data with a focus on the entire process of data manage-
ment, ranging from data preparation, exploration, visualization
and analysis, to basic machine learning. This course empha-
sizes reliability and scalability of methods for big data.
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Statistical Methods for Public Health and
Medical Research
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This course covers statistical methodologies for the analy-

sis of categorical and survival data widely applied in health-
care and public health research.
In the first part of the course, students will learn methods
for analyzing categorical data. Key topics include hypothesis
testing for contingency tables, generalized linear models for
categorical data, logistic regression, Poisson regression, nomi-
nal and ordinal response models, and conditional logistic
regression.

The second part of the course focuses on methods for an-
alyzing survival data. It introduces survival distributions and
hazard distributions, along with methods for estimating sur-
vival functions, such as the Kaplan-Meier estimator, and stat-
istical tests for comparing survival experiences across differ-
ent treatment groups. The course also covers major re-
gression models for survival data, including the Cox propor-
tional hazards regression model and the accelerated failure
time (AFT) model.
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Advanced Data Analysis
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This course covers statistical tools for modern data
analysis. Topics include nonparametric regression and graph-
ical models, causal inference, bootstrap, cross-validation and
network models. Emphasis is on rather than theoretical un-
derstanding with applications to social/biological sciences.
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Creative Studies in Data Science
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In this course, students will foster their ability to discover
new knowledge and develop creative problem-solving skills
through in-depth understanding and analysis of data in each
application area. To this end, we will explore data-based re-
search problems in various disciplines that are related to the
application of data science courses and seek solutions to
them. Through this process, we cultivate communication
skills through collaborative research and inspire innovative
thinking to create excellent research results.

M3635.00120

. HlolEl/]ur AFE B 3-3-0

Data—driven Computer Vision
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Computer vision is a field of artificial intelligence that
aims to similuate human’s incredible ability to understand
visual information. Its importance has been rapidly growing
due to the explosive increase in photo and video data in our
lives. This course covers the core concepts and method-
ologies of computer vision, and allows students to engage in
programming-intensive assignments and projects to gain
hands-on experience in acquiring, processing, analyzing, un-
derstanding, and generating large-scale visual data. Through
this process, students will develop research capabilities by di-
rectly implementing and experimenting with state-of-the-art
computer vision algorithms and analyzing the results to de-
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rive novel ideas.
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Data, Inference, and Decisions
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This course aims to provide a theoretical explanation of
the methods used to analyze data with complex structures, as
well as the ability to recognize their limitations and apply
the correct analytical methods. You will develop the ability
to select appropriate analytical methods for new data, imple-
ment the methodology through software, and communicate
the results to non-data science students. To achieve this, we
will cover a variety of statistical methodologies, organically
combining topics related to statistics. Topics include: 1. fre-
quentist and Bayesian decision theory, 2. statistical hypoth-
esis testing, 3. multiple testing methods to control FWER
and false discovery rate, 4. statistical inference using empiri-
cal Bayes, 5. confidence intervals, 6. various machine learn-
ing techniques, 7. general linearization models, and 8. di-
mensionality reduction methods.
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In this course, students experience the process of finding
solutions to real-world problems through data science

S8 (School of Transdisciplinary Innovations)

S5 gd ol el 38 A T (Major of Integrative Data Science)

approaches. Students get to experience the full cycle of a
data science project, including data collection, preprocessing,
modeling, interpreting results, and presenting outcomes.
Through this process, students learn how to apply theoretical
knowledge to real-world problem-solving.
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LLM and RAG
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This course is designed to systematically cultivate an
in-depth understanding of the structure and functionality of
large language models (LLMs) and to develop the practical
competencies necessary for applying the Retrieval-Augmented
Generation (RAG) framework to real-world problem solving.
Emphasizing the use of contemporary LLM development
tools such as LangChain and LangGraph, the course compre-
hensively addresses the construction and optimization of in-
tegrated retrieval-generation pipelines. Students begin by
studying the fundamental architecture and operational princi-
ples of LLMs, while also exploring prompt engineering tech-
niques and reasoning strategies such as chain-of-thought,
ReAct, and error-handling mechanisms through retries.
Further into the course, students undertake an in-depth study
of Retrieval-Augmented Generation (RAG) architectures.
Practical exercises involve constructing retrieval-based gen-
eration pipelines by leveraging text embedding techniques
and vector databases, thereby enabling efficient access to
large-scale unstructured data and enhancing the generation of
high-quality responses.
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Physical  Chemistry  for  Sustainable

Technology
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This course is intended to provide fundamentals of phys-
ical chemistry for understanding sustainable technology. The
course covers equilibrium thermodynamics, chemical kinetics,
and elementary quantum mechanics, statistical mechanics with
an emphasis on the understanding of chemical reactions at
the molecular level.
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Introduction to Sustainable Technology
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This course aims to help students to learn energy tech-
nologies in the context of the broader energy system to un-
derstand and define sustainable energy technologies. Focusing
on renewable energy sources including solar photovoltaics
(PV), wind, geothermal, tidal, and biomass, students will ac-
quire fundamental engineering knowledge about materials and
systems, as well as energy generation and conversion
processes. Specific topics include solar cell, fuel cell, secon-
dary battery, and hydrogen. The course will also cover en-
ergy supply and demand, electricity system, energy storage,
energy system and structure, and the consequences of energy
on economy, environment, and society.
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Sustainable Technology Basic Lab.
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This course is intended to provide the basics of research
methodology via basic experiments on the sustainable
technology. This course covers experiments on electro-
chemistry, spectroscopy, thin-film deposition, crystal structure
analysis, powder synthesis, etc., from which the students can
understand how these basic experiments are applied to the
practical sustainable technology.

S8 (School of Transdisciplinary Innovations)

5 A7 714 A8 (Major of Sustainable Technology)
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Electrochemistry for Sustainable
Technology
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This course is intended to provide the fundamentals of
electrochemistry for sustainable technology. The course cov-
ers basic concepts of electrochemistry, including electro-
chemical potential, electron-transfer kinetics, and mass trans-
fer, electroanalytical methods, and the applications of electro-
chemistry in sustainable technology, including batteries, fuel
cells, solar cells, and photoelectrochemical cells.
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This lecture provides students the ability to design reactors
by explanation of the phenomena of chemical reactions. And,
this lecture also provides the concepts of conversion, the
techniques of determination of reactor size and reaction rates.
With these concepts, students deals with several kinds of re-
actors including isothermal, non-isothermal and complex
reactors.
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Materials  Chemistry  for  Sustainable

Technology
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This course is intended to provide fundamentals in in-
organic and materials chemistry for understanding sustainable
technology. The course covers atomic structure, molecular
structure and symmetry, group theory, oxidation-reduction,
the bonding, structure, and reactivity of coordination com-
pounds, the structure of solid-state materials, and chemistry
of solid-state materials and nanomaterials.
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Introduction to Polymer Materials
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Polymeric materials include natural products like proteins
and polysaccharides as well as synthetic plastics and fibers,
and their applications range from everyday consumables to
high-performance materials used in electrical/energy/bio-
medical devices. The objective of this course is to provide
an introductory overview on polymer materials, including ba-
sic characteristics, synthesis, properties, and processing. In
the first part of the lecture, various polymer synthesis meth-
ods, such as radical polymerization, ionic polymerization, co-
ordinate polymerization, step-growth polymerization, ring
opening polymerization, and co-polymerization, and their re-
action mechanisms and kinetics will be described. In the sec-
ond part, configuration and conformation of polymer chains,
molecular weight and molecular weight distribution, phase
behavior of polymer solution and melt, amorphous and crys-
talline microstructures, liquid crystalline structure, chain ori-
entation polymer viscoelasticity, electromagnetic, optical, oth-
er physical properties will be covered.
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Instrumental Analysis
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This course deals with the analysis of chromatography,
UV-IR spectrophotometry, atomic absorption spectropho-
tometry, X-ray fluorescence spectrophotometry, nuclear mag-
netic resonance, and mass spectrometry in analysing organic
and inorganic.
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S8 (School of Transdisciplinary Innovations)

5 A7 714 A8 (Major of Sustainable Technology)

plied sustainable technologies such as solar cells, batteries,
fuel cells, and hydrogen production, from which students can
get better understanding of the practical applications.
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Understanding Solid—State Materials
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This course is intended as an introduction course to chem-
istry and physics of solid-state materials. More specifically,
the course covers basic crystallography, electrical/mag-
netic/optical properties of materials, defect chemistry, and
synthetic approaches for solid-state materials.
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Phenomena in  Sustainable
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To understand sustainable systems, it is necessary to in-
corporate quantitative modeling and analysis that takes into
account electrode kinetics, three-dimensional diffusion, con-
vection, and migration of all relevant molecules. In this
course, students will model and interpret various phenomena
within sustainable systems, including mass transfer involving
complex interactions such as momentum transfer, energy
transfer, and reactions that occur in real sustainable systems
from a microscopic perspective. This approach will enable
students to understand the system and develop the ability to
solve system-wide problems, including optimal operating con-
ditions and design criteria.
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Resources Recycling Engineering
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This course is designed to provide students a compre-
hensive understanding of 1) the fundamental concepts under-
lying the losed Loop Supply Chain—a critical aspect of sus-
tainable development, 2) the technologies applicable in the
key stages of resource recycling within the closed-loop sys-
tem, and 3) the evaluation of recycling technologies from the
perspective of their environmental impact. The instructor will
introduce various mineral resources that are viable candidates
for recycling, and subsequently, provide comprehensive lec-
tures on the recycling processes, encompassing pre-treatment,
crushing/grinding, separation, and refining of resources,
awhile also delving into the technologies utilized in each
stage of the process. Lastly, the course will encompass the
study of environmental impact assessment techniques, and
their practical application to resources that are developed
both traditionally and within the closed-loop supply chain
paradigm.
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Fuel Cell and Hydrogen Energy
Engineering
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This course aims to introduce fuel cell engineering as a
major sustainable technology and to provide overview of hy-
drogen energy engineering. The course covers the thermody-
namics, reaction Kkinetics, charge transfer, material transfer,
and modeling of fuel cells, electrodes and membrane materi-
als of major fuel cells, and fuel cell system design, In addi-
tion, the course covers hydrogen energy from its production,
storage, transport, utilization, and safety.
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Rechargeable Batteries Engineering
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This course provides an explanation of the components
(anode, cathode, electrolyte) and operating principles of sec-
ondary batteries, as well as the necessary knowledge in
physical chemistry, solid-state chemistry, and electrochemistry
to understand them. This course also introduces various sec-
ondary battery systems and battery materials, and understands
the reactions and degradation mechanisms of these secondary
batteries. Furthermore, it presents various strategies to over-
come the limitations of current secondary batteries through
case studies.

S8 (School of Transdisciplinary Innovations)

5 A7 714 A8 (Major of Sustainable Technology)
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Catalysis for Sustainable Technology
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This course provides the fundamentals of catalysis for sus-
tainable technology. The course covers definition and types
of catalysts, classification and characteristics of catalytic re-
actions, theory of heterogeneous catalysis, bonding structure
and properties of metal catalysts, types and characteristics of
supports, industrial applications of catalysts, and basic surface
science. Molecular catalysis and electrocatalysis are also
introduced. In addition, various examples of heterogeneous,
molecular, electrochemical catalysts used for the sustainable
technology will be covered.
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Field Application of Sustainable

Technology
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In this course, field applications of knowledge obtained by
in-class lectures about sustainable technology are practiced. It
is very important for students to have both theoretical back-
ground and diverse field experiences. For this reason, several
industrial examples about sustainable technology are experi-
enced by the field trip to check how the theories and princi-
ples in diverse subjects related to sustainable technology are
applied and merged in designing, manufacturing, producing,
evaluating processes. As an introduction, basic methodology
for the investigation and analysis is given, and after the field
practice, various application cases are discussed and new
ideas for improvement and development are proposed. Field
practice of at least two weeks or start-up experience in the
organization of sustainable technology is required before tak-
ing this course.
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Carbon Capture, Utilization, and Storage
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CCUS (Carbon Capture, Utilization, Storage) is an essen-
tial technology to reduce the carbon emission that is emitted
in energy and resources industries. In this course, students
learn the fundamentals of the CCUS technology
comprehensively. In the carbon capture and utilization parts,
students learn the capture and reduction techniques of CO2
that is emitted by the industries, and the conversion techni-
ques of CO2 that convert the captured CO2 into other useful
materials. In the carbon storage part, students learn the over-
all process of CO2 injection and storage, rock and fluid
properties, CO2 trapping mechanisms, characteristics of CO2
flow, evaluation of CO2 storage capacity, CO2 transport, and
economic analysis.
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The objectives of this course are to introduce environ-
mental problems in modern society, such as water and
wastewater pollution, air pollution, solid waste disposal, en-
ergy crisis, global climate change, LAC (Life cycle assess-
ment). The engineering principle behind various environment
issues will be covered with the emphasis of conceptual
understanding. The visual education materials will be fully
utilized.

M3632.00180

0 AE7be71=e HA % 2-2-0

Current Trends of Sustainable Technology
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Research on sustainable technology is a multidisciplinary
field related to engineering-based research and development
in renewable energy and carbon neutrality. In this current

S8 (School of Transdisciplinary Innovations)

3

5 A7 714 A8 (Major of Sustainable Technology)

course, the latest research trends in sustainable technology
are investigated and explored, and a variety of research
themes are visited and discussed. Through this course, stu-
dents are expected to acquire knowledge in sustainable tech-
nology, including their future novel technologies and leading

global research teams inspired to realize the carbon
neutrality.
MOSBOOI0 )0 by 24 330
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The objectives of the course is to help students to devel-
op analytical capacities to assess sustainability of tech-
nologies and relevant systems. In the course, students will
learn techno-economic assessment of technologies, economic
assessment for energy projects, and life cycle assessment for
technologies and systems to evaluate various environmental
impacts including greenhouse gas emissions. Students will al-
so conduct the sustainability assessment for the representative
case through the term project.
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Engineering for Solar Energy Utilization
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This course covers all aspects of the utilization of solar
energy that is mostly abundant and clean energy resource.
The course includes basic principles, core theory,
state-of-the-art technologies, and utility-level systems of the
solar energy technologies. It also provides the opportunities
for advanced lab practice and tour/seminar to/from relevant
companies.
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Creative Studies in Sustainable
Technology
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objectives of this course are developing originality
and creating excellent results regarding the sustainable tech-
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nology through various steps such as selection of study sub-
ject, investigation and analysis of related reference, perform-
ance of the experiment, and presentation of the results.
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Basics of Crystallography
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This course reviews atomic arrangement, typical crystal
structures of metallic, ionic and covalent bonding materials.
It covers the concepts of symmetry, lattice, crystal structure,
physical properties of crystal, reciprocal lattice, and basic
diffraction theory.
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Basics of Electromagnetics
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This course provides a fundamental understanding of elec-
tromagnetic phenomena, forming the basis for various fields
in science and engineering. Beginning with the properties of
electrostatic and magnetostatic fields, the course progresses to
time-varying electromagnetic fields and Maxwell’s equations.
Students will learn how electric and magnetic fields interact
with charges and currents, and how these interactions can be
described both mathematically and physically. The course al-
so introduces essential vector analysis tools and develops the
ability to analyze electromagnetic behavior in different media
and under various boundary conditions.
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Digital Logic Design and Lab.

o] At A= YA A|AE AA9] 7|Ho] ¥ =
Al 712MdE shEatal AAE 7|2 32 A, A,
AR ZRAE FP& Foto] =gz g Hds &
13 &5 HFHoz st 7E =g 2 IAWinverter,
NAND, NOR gate &) %L ©o|& A}-8-3}0] 23 (combinational)
e 325 st HAstske WHE tHETR Number
system?] 7|2 A& AWty o|E WO 2 adder, multi-
plier 5 “AS2E FHIT =34 (sequential) =] 3| =
TAE H% 712 719 aA, flipflop T FAAEE &N
8lal, PLA, FPGA, 7123l synchronous design methodology,

-

SIHPRE ‘SHA-RY LOAHRY ABAZPS HAIF 3

S A 5 k= A F (Major of Intelligent Semiconductor System)

counter 5= UETE ©]E HIY SR finite state machine
A e Asta, vt &8 dE gt

The objective of this course is to provide students the
concrete concepts of logic designby learning its basic con-
cepts and doing their corresponding experiments including a
small project. This class covers the basic concepts of logic
design such as basic gates (NOT, NOR, NAND) with the
design and optimization of combinational logic circuits.
Number systems theories are introduced and the im-
plementation of arithmetic units such as adders and multi-
pliers are explained. For sequential logic design, this class
covers basic storage elements, flipflops, PLA, FPGA, syn-
chronous design methodology, and counters. The design
methodology of finite state machines is explained with vari-
ous applications.
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Electronic Circuits Basics and Lab.
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Basic operation principles of silicon electronic devices
analysis and frequency response of analog amplifier circuit.
Analysis and design of the feedback circuit. Wave shaping
principle using unstable feedback power amplifier circuit.
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Computer Organization
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This course provides hardware and software design techni-
ques and analysis related with computer architecture and or-
ganization, which is based on basic concepts of digital sys-
tem design (prerequisite course). Computer organization most-
ly deals with the micro-architecturee hardware im-
plementation and the ISA(instruction Set Architecture) based
on the knowledge of data structure, which is abstraction lev-
el for data flow and control. And the practical exercise of
system-level implementation would be much helpful to the
expert use of HDL.
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Quantum Physics
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means “lecture hours” per week; and the final number means “laboratory hours” per week. 15 week make one semester.)
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This course will cover the basic principles and theoretical
structures of quantum mechanics, which are requisite for un-
derstanding modern physics. Topics will include classical me-
chanics and its limitation, the birth of wave mechanics and
the uncertainty principle, the basic assumptions of quantum
mechanics, Schroedinger equation, and mathematical methods
(operator and matrix representation).
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Basic Artificial Intelligence
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Artificial intelligence is not a magical technology any
more, but an essential part of everyday life. In this lecture,
we will study basics of artificial intelligence and
applications. Basic theories of backpropagation and stochastic
gradient descent will be covered along with popular neural
networks such as multi-layer perceptron, convolutional neural
network, transformer, and diffusion model. Rather than div-
ing into deep theoretical analysis, we will focus on the fun-
damental principles and ways to utilize these as convenient
tools for engineering problems. Using frameworks such as
PyTorch, a real Al application will be built as a project.
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Programming Methodology
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This course offers computer engineering majors with op-
portunities for learning essential practical skills for
programming. These skills include the Unix operating system
and their tools, advanced Java programming techniques, and
C programming techniques. This course also covers socket-
based network programming, graphical user interface pro-
gramming, and window manager and event processing.
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This course covers the fundamental physics and knowl-
edge of semiconductor crystals that students majoring in the
next-generation  intelligent  semiconductors  will  study.
Specifically, it comprehensively addresses the structural, me-
chanical, thermal, and electrical properties of typical crystals
to facilitate an understanding of semiconductor phenomena
and applications. The topics covered in this course include
crystal structures and bonding types, quantum-mechanical vi-
brations of phonons, phonon band structures and measure-
ments, lattice and electronic specific heat, thermal con-
ductivity, thermoelectric effects, concepts of energy bands,
tight-binding models, electrical conductivity characteristics of
metals, Fermi surfaces of metals, and magnetic properties of
metals, along with interactions among electrons. These foun-
dational principles culminate in a lecture introducing intrinsic
semiconductors, the conductive properties of semiconductors,
pn junctions, diodes, transistors, pin junctions, and met-
al-semiconductor junctions. Through this course, students will
learn the essential basic principles and potential applications
that underlie the understanding of electron behavior in semi-
conductor crystals. Additionally, they will gain insight into
the energy band structures and behavior in electromagnetic
fields.
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Analog Electronic Circuits
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Design and analysis of analog circuits with linear system
intents based on the small-signal approximation will be
covered. The course topics include the basic circuit elements
such as single-stage amplifier configurations, differential am-
plifiers, and current mirrors both in MOSFET and BJT de-
vices, and circuits that employ feedbacks in order to realize
predictable performance with uncertain device components.
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Especially, the course covers various analysis techniques for
designing a linear system such as the notion of poles and
zeros, Bode plots, and stability analysis for feedback
systems.
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Digital Systems Design and Lab.
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This course is intented to introduce the basic principles
and provide design experiences for digital systems. This
course covers the register transfer level design as well as the
architecture level design of digital systems. It also explains
the control unit and data path design of digital systems and
practices modern digital systems implementation with a hard-
ware description language, VHDL. Topics also include pro-
cessor, bus, and memory architecture and design issues as
well as fastalgorithms and hardware implementation issues
for arithmetic operations such as addition and multiplication.
Programming assignments and term project(s) are given for
design practices.
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Semiconductor Devices
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This course reviews fundamental charge transport phenom-
enon in semiconductors. It covers P-N junctions and basic
operating principles of various semiconductor devices.
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Organic and Inorganic Materials Chemistry
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The purpose of the lecture is to provide an overview of
the fundamental principles and properties of both organic and
inorganic materials. The lecture aims to introduce students to
the synthesis, structure, and characterization of organic and
inorganic compounds, as well as their applications in various
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fields such as materials science, medicine, and energy. By
studying this subject, students can gain a deeper under-
standing of the chemical behavior and properties of different
materials, allowing them to contribute to advancements in
areas such as drug development, materials engineering, and
sustainable energy technologies.
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Integrated Circuit Processes of
Semiconductor
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This course focuses on the integrated c1rcuit processes of
semiconductor and up-to-date integration technologies in the
industry.
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Machine Learning and Deep Learning
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There have been a significant amount of advancement in
the area of machine learning and deep learning in recent
years. Although many people use them as black boxes, hav-
ing in-depth understanding of them is essential for utilizing
them well or making further improvements. This lecture cov-
ers important modern deep learning techniques and their un-
derlying mathematical formulations. Aimed at applying deep
learning to diverse real-life scenarios, students will study ad-
vanced technique such as reinforcement learning, com-
pression, generative models and graph models.
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Basics of Operating System
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This course offers numerous concepts and theoretical back-
grounds which lay foundation for modern operating systems.
Also, it offers students with hands-on experience on operat-
ing systems through a well-designed set of programming
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projects based on Nachos from the University of California
at Berkeley.
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Semiconductor Materials and Fabrication
Processes
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TThe aim of this course is to understand the fundamentals
of key semiconductor materials and device fabrication proc-
esses, and to develop the ability to interpret and optimize
chemical processes in semiconductor manufacturing. The
course covers various aspects of semiconductor processes
based on chemical engineering principles, including cleaning,
diffusion, ion implantation, dry and wet etching, lithography,
next-generation patterning, rapid thermal annealing and
deposition. Building on the understanding of physical and
chemical properties of the semiconductors, the course will
discuss the energy band models of the silicon semiconductor.
Through advanced studies, the course explores the im-
plementation of semiconductor unit chemical processes for
process development and process integration of semi-
conductor devices.
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Memory and Artificial Intelligence Device
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The purpose of the lecture is to explore the principles, de-
sign, and applications of memory devices and their in-
tegration with artificial intelligence (Al) systems. The lecture
aims to provide an understanding of various memory tech-
nologies, such as random access memory (RAM), flash mem-
ory, and emerging non-volatile memory, in the context of Al
applications. Students will learn about memory architectures,
storage hierarchies, and optimization techniques for Al
workloads. By studying this lecture, students can gain in-
sights into the crucial role of memory in Al systems and de-
velop knowledge necessary for designing efficient memory
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solutions to support Al algorithms and applications.
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Digital Integrated Circuits
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We briefly overview the characteristics of deep sub-micron
CMOS devices and explore analysis techniques and design
methods of digital integrated circuits. Design and opti-
mization techniques of logic gates, arithmetic circuits and
memories are covered. Interconnection, power, clock dis-
tribution, and various other topics are discussed.
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Deep Learning Accelerators
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Novel hardwares played essential roles in advance of mod-
ern deep learning. In contrast to general purpose CPUs that
have been studied for decades, hardwares specialized for
deep learning requires several new techniques. In this lecture,
we utilize the knowledge gathered from digital logic design,
software, and artificial intelligence to build a deep learning
accelerator and run a neural network. Techniques such as
systolic array, adder-tree, local buffering and pipelining will
be used to achieve higher performance.
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Semiconductor Project
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This course provides research projects in laboratories re-
lated to the semiconductor fields. It covers all relevant pro-
cedures including design, experiments and technical reporting.
The projects are given by students or faculty. As a result of
the projects, a product is created and detailed presentation is
given. The goal is to apply learning in the major to real re-
search projects.
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Basics of Medicinal Chemistry
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Medicinal chemistry is one of the foundational disciplines
of pharmacy, playing a crucial role in the drug development
process. It is an interdisciplinary field that integrates chem-
istry, life sciences, and physics. This course covers drug de-
sign, synthesis, mechanisms of action, and interactions be-
tween drugs and biomolecules, and the relationship of chem-
ical structure and pharmacokinetics. Through this, students
will gain an understanding of the fundamental principles of
drug development and learn key factors to consider in drug
discovery and optimization.
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Biochemistry
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Biochemistry deals with the chemical processes that go on
in living matters. As such, this course will focus on the
chemistry of biological materials and the dynamics and en-
ergetics of biological systems. It also aims to understand the
mechanisms of action and toxicity of biological substances,
especially knowledge about metabolism and nucleic acid ge-
nomic biochemistry. It aims to provide an in-depth ex-
planation of research methodologies on how to gain knowl-
edge and learn how they are used in the drug development
process in practice.
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Cell Biology is the study of the structure and function of
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cells, the fundamental units of life. This course explores the
composition of cells, organelles, signal transduction, cell cy-
cle and division, energy metabolism, and cell-to-cell inter-
actions in detail. Through this course and related laboratory
experiment, students will gain a fundamental understanding
of life processes and acquire essential knowledge for modern
biological and biomedical research.
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Innovative Medicines that Saved Humanity
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The course "Innovative Medicines that Saved Humanity"
explores the development processes and impacts of key new
drugs that have revolutionized human health. It examines
how historically significant medicines were discovered and
the groundbreaking changes they brought to the medical
field. Additionally, the course analyzes the social, economic,
and ethical impacts of each drug, as well as the global
health issues they addressed, aiming to provide insights into
the future directions of new drug development.
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Systems Biology for Biomedical Sciences
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The course "Systems Biology for Biomedical Sciences"
covers the principles and techniques of systems biology es-
sential for drug development. Students will learn methods to
identify drug targets and potential candidates by analyzing
biological data, including genomics, proteins, and metabolic
pathways. Through hands-on practice, students will gain ex-
perience in real-world data analysis, enhancing their ability
to conduct data-driven drug discovery research.
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This course will provide an overview of the use of re-
combinant proteins and antibodies as therapeutics in the
pharmaceutical industry. Covered topics will include basic
principles of the various applications of recombinant proteins
amd antibodies as therapeutics. The course will also cover
methodologies for recombinant protein and antibody pro-
duction, including expression systems and purification.
Additionally, the course will cover the current state of the
biologics market, including the most successful examples,
such as Humulin and Rituxan, as well as the challenges and
opportunities in the field. The course will also cover the eth-
ical and regulatory considerations surrounding the use of re-
combinant proteins in medicine. By the end of the course,
students will have a solid understanding of the potential and
limitations of recombinant protein/antibody-based pharmaceut-
icals and the strategies used to develop and commercialize
these drugs.
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Understanding Pathology
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Pathology is the study of observing morphological and
functional changes in cells, tissues, organs, or individuals in
diseases occurring in the human body, and identifying the
cause and mechanism of disease. This course focused on
grasping the concept and reality of diseases when trying to
major in medical science-related studies if not a medical
doctor.
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Mechanism of Drug Action
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Key concepts on the course include mechanistic basis of
diseases as well as pharmacological principles of therapeutic
action, accompanying side effects, and pharmacokinetics of
drugs in human body. In each lecture, drugs acting on the
diverse diseases which could be covered by innovative drugs
will be discussed.
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Analytical chemistry is required for innovative drug devel-
opments’ purity, stability, metabolism, and pharmacokinetics
tests. Therefore, the pharmaceutical analysis lecture is neces-
sary for the students by teaching the basic theory of quanti-

tative and qualitative analysis of pharmaceutics.
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New Approaches for New Drug
Development
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With the rapid development of artificial intelligence (Al),
which is a core technology of the 4th industrial revolution,
many pharmaceutical companies are developing new drugs
using Al algorithms. Al technology can examine hundreds of
relevant papers to collect and analyze data and expect target
diseases and proteins for drugs. In addition, a drug candidate
can be provided by calculating compound structure and pro-
tein binding capacity, and trial and error can be reduced at
the clinical trial design stage by predicting drug interactions.
In this lecture, students will learn about Al technology used
in the drug development, and they will perform the practical
exercise using the Al platform and submit processing results.
Through this, they will learn and realize how AI technology
is applied to new drug development research. In addition,
students will have a concept of the translational research on
functional biologics through didactic lecture and case-based
discussion. Based on this, students will learn about the in-
dustrialization process of functional biologics.
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Rational Drug Design Based on Molecule
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This lecture aims to understand the representative
core-scaffold of drug acting as a pharmacophore, and to
learn structure-activity relationship (SAR) and pharmacoki-
netic property according to the molecular structure. This
class also provides a synthetic approaches to the core-scaf-

fold of a drug.
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This class provides students an opportunity to acquire
“hands-on” experience in various aspects of research by
choosing a research laboratory and observing and engaging
in the research activity. This class will provide career ex-
ploration opportunities for students interested in either an
academic or basic science research career.
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Frontiers of Biologics

AFABAY FRAAARA 2 2 Aoz FAHY,
A dEe] el ARSI YIAY T ARFHIL 3=
AE B FAAA gAsE 22 Hd wle] e ook ARAES
et SEAMEIE AIAETE BEEE o]5 A 8A S 9
gk 7124 Ak, st AEAES EAAEEY A
A5 g e AR A2E ARAES "ARI & 2

This course cover the introduction and sub-topics of cell
and gene therapeutics that are currently developed for clin-
ical application as well as actively studied for future
applications. Basic theories for research on the development
of various cell and gene-based therapeutics. This course also
provides in-depth education on treatment strategies to correct
genetic abnormalities using genome editing technology. In
addition, the development status and clinical application of
cell and gene therapy products are introduced.
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Creative Leadership for Drug Development
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This class will cover leadership in drug discovery and de-
velpoment by incorporating invited seminars of leaders in so-
ciety and innovative drug-related fields. Students will partic-
ipate in discussions and debates on what leadership is and
the qualities required for effective leadership.
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This course aims to provide the principles and examples
of drug delivery systems that can modulate the pharmacoki-
netics and pharmacodynamics of drugs. This course will cul-
tivate the capability of students to apply basic phys-
icochemical and analytical knowledge in the design of drug
delivery systems.
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Toxicology
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This course aims to cultivate knowledge to understand the
toxicity of environmental substances (including drugs) in
training pharmaceutical scientists, identify the cause, and se-
cure the safety of new drugs based on this. In addition, this
course aims to analyze physiological factors that contribute
to the occurrence of diseases such as inflammation, metabol-
ic disease, and cancer induced by environmental substances,
and to cultivate the basis for new drug development based
on this analysis.
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Good Manufacturing Process and Analytics
for Innovative Pharmaceuticals

3—-30-50(3}

2 HE ool B4, AAEH, AR 2 lopE
Zizo] of3k 0|3 oluw, FAwe U FA W ¥R
gl djstel shpaich A, WAl Zwidxe) o okE
of Bxu FAo #@ olslE B oE Axwed P
4 2 5A Aol ojgk oS kol e BAoR w
Tlo] 71BAel oo AP Aest TxE Ay
stol olSo] AuoERAS ARAow FAT & JE
% 3] 913 e g g e

- 3% HUSloRE Azwel J1Z] B AW Wi ALY



HAeH-g 38 (School of Transdisciplinary Innovations)

of w9 S|ORE A% A= FYwe, F4
el Az e 2 7194 2y Sol gste] o3l

o 99% = A,
CAE EEA, AE B ARA A % A%
et FAUL olafsta 1 THLLE AT 9

.

This course covers the background and the major content
of Korean Pharmacopoeia. Students will also learn about var-
ious regulatory aspects related to manufacturing processes of
pharmaceutical products. This course also provides students
with the theory and structure of multiple analytical instru-
ments to make them professional in pharmaceutical analysis.
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Innovative Convergence Drug Development
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Advance of current sciences allows us to extend the area
of drug molecule, which was conventionally ‘chemical com-
pounds’, including not only protein, antibody, cells but also
virus, bacteria, genes, oligonucleotides and biomaterials. This
course covers the introduction and sub-topics of diverse stud-
ies and developments of new drugs based on innovative
materials. This course also covers the chemical biology,
which is a field of chemistry fused with life science.
Students will learn about the concepts of chemical biology
and its latest techniques being applied in the drug develop-
ment process, such as DNA-encoded chemical library (DEL),
proteolysis targeting chimera (PROTAC) and antibody-drug
conjugates (ADCs).
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Global Colloquium of Innovative Drug
Discovery and Development
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This class includes invited seminars and open discussions
on the contemporary topics of innovative pharmaceutical
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research. After attending the invited seminars, the students
will participate in open discussions and submit written es-
says/reports in English. The student coordinators will moder-
ate the conversation and learn how to lead the debate and
build consensus.
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Basics of Drug Development
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This is a didactic course to comprehensively learn about
the discovery of new drug candidates and the development
of new drug products that meet regulatory standards. In ad-
dition, students will learn about the development of new
dosage regimens to improve the safety and effectiveness of
drug products.
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Patent &  Intellectual Property for
Pharmaceuticals: Theory & Practice
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This course is to help students understand the basics of
the entire process of technology commercialization based on
the overview of intellectual property rights related to new
drugs, patent requirements, prior patent analysis, and the
process of patent-based technology start-up. Based on theo-
ries and case-oriented lectures related to patents and technol-
ogy commercialization, students learn basic knowledge and
procedures related to technology startups and strategies for
securing patent rights.
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This class provides students an opportunity to acquire
“hands-on” experience in various aspects of research by
choosing a research laboratory in the college or company
and observing and engaging in the research or practice
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activity. This class will provide career exploration oppor-
tunities for students interested in either an academic research
or company job career. Students will have opportunities to
learn and apply knowledge, skills and professionalism as
pharmaceutical researchers, regulatory affairs and legislature.
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Environments and Issues in  Drug
Development
S0 Ak ABe BAANA A3 FREIE AL
Qirel A% o) Bl o] B AL Fh9] Aok
A BAE AL AF, A, A B A A5 of
| 247k glov] ofwl sAde] Fsed] At GAS
2 o] AHE T NoF wk, AAAA Y, I, 37
wol, o7 A4l o]2&= 7} dAMEE Jopd S
AHo g Sor} & 735 deth Byt ohe} Aleppuke
et g S H8He A AN AAH R ot

sha e H oz Aushs Yue ot

It is essential to the promotion of human health to devel-
op innovative new medicines and supply them adequately to
patients. This course intends to give an in-depth overview of
the new drug development environments both globally and
locally through their history, current status, policies and in-
stitutions, which will help students understand what are the
problems and their solution. Through this class, students will
understand the current situation(as-is) of Korea's drug devel-
opment business ecosystem at each stage, throughout new
drug discovery, pre-clinical and clinical studies, regulatory
approval, reimbursement, and pricing, and discuss the future
direction (to-be) at a global scale. Furthermore, students will
learn interdisciplinary analytical approaches to overview vari-
ous issues surrounding new drug development.
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