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Course objectives

• To provide basic knowledge of bio-integrated 
materials to the students in the College of 
Biological and Agricultural Engineering at Jilin 
University.

• To give an overview of recent contribution of 
science and engineering in biological systems 
and medicine with emphasis on materials. 

• To provide broader scope in the bio-materials 
field.



Grading scheme 

Homework (50%)Homework (50%)

Final Exam (30%)Final Exam (30%)
+

Attendance (20%)Attendance (20%)
+

*Grades will initially be offered as A, B, C, D, etc, and will 
later be converted to official grades of Jilin University.



https://www.bionanomaterials.org

Research topics
• Bioinspired materials
• Nanobiotechnology
• Surface/interface of materials
• Biomedical and environmental sensors
• Cell & tissue engineering
• Computer assisted nanomaterial

synthesis and analysis

• Associate Professor, Adv. Mater. Sci. & Eng., 
Sungkyunkwan University (2012 ~ Present)

• Postdoctoral Researcher, Northwestern University 
• Ph.D: Materials Science & Engineering, UIUC

(Major: nanobiotechnology, biomaterials)
• M.S: Materials Science & Engineering, SNU

(Major: electronic materials)
• B.S: Materials Science & Engineering, Yonsei University

Prof. Jung Heon Lee (李政憲/李政宪)
(Email:  jhlee7@skku.edu)

Contact Information



Lecture schedule, Zoom links
No. Dates / Time (CST) Contents

1
Oct. 6 (Wed), 1:00-3:00 PM Bio-integrated materials science 

introduction, Atomic bonding 
Zoom Link:
https://us02web.zoom.us/j/88596826357?pwd=UjRaOUpjK3M4Mm9Qb0F0TnhUcHZRZz09
Zoom ID: 885 9682 6357 / Password: Ju1234

2
Oct. 8 (Fri), 1:00-3:00 PM Metals and ceramics

https://us02web.zoom.us/j/87578671156?pwd=R3VrMnl0YzBzdHBHNzJpNDgyWnp1QT09
ID: 875 7867 1156 / Password: Ju1234

3
Oct. 11 (Mon), 9:00-11:00 AM Crystal systems of materials, polymers

https://us02web.zoom.us/j/89791357693?pwd=TWZHRFUyeDE3RVZubVFJNllUSXZUQT09
ID: 897 9135 7693 / Password: Ju1234

4
Oct. 13 (Wed), 1:00-3:00 PM  Properties of materials 

https://us02web.zoom.us/j/84747461023?pwd=eTRNa0pWanhYMnk1NzJXUXphNlc0dz09
ID: 847 4746 1023 / Password: Ju1234

5
Oct. 15 (Fri), 1:00-3:00 PM  Biomolecules

https://us02web.zoom.us/j/82064688452?pwd=N0VwWGE0cGlvYW5zOXF3VGpMYVdMQT09
ID: 820 6468 8452 / Password: Ju1234



Lecture schedule, Zoom links
No. Dates / Time (CST) Contents

6
Oct. 20 (Wed), 1:00-3:00 PM  Nanobiotechnology

https://us02web.zoom.us/j/85427623138?pwd=OEx6WlNnelhjWGM1b05BVTZZZU1MUT09
ID: 854 2762 3138 / Password: Ju1234

7
Oct. 22 (Fri), 1:00-3:00 PM Nanomaterials for biological 

applications
https://us02web.zoom.us/j/87939423128?pwd=RTdKR2tVR3dBYmxNYVRsOWdya085dz09
ID: 879 3942 3128 / Password: Ju1234

8
Oct. 27 (Wed), 9:00-11:00 AM Materials for tissue engineering 

https://us02web.zoom.us/j/85930829727?pwd=WU44MFhPOWtrSHl4aXJvWmxqM0VaZz09
ID: 859 3082 9727 / Password: Ju1234

9
Oct. 29 (Fri), 1:00-3:00 PM Biomimetic materials

https://us02web.zoom.us/j/86081299354?pwd=QVpnMWorNDB3SU1ZT3dWVFZuY0JqUT09
ID: 860 8129 9354 / Password: Ju1234

10
Nov. 1 (Mon), 9:00-11:00 AM

Q＆A section
Final Exam

https://us02web.zoom.us/j/85929873448?pwd=bkFKL1Z1eG9mZEpOWTBHWEZLNjJJUT09
ID: 859 2987 3448 / Password: Ju1234



Reference books

Principles of Biochemistry
(5th ed.) 

Authors: Morgan et al. 
Pearson
ISBN: 9780321795793

Biomaterials Science (3rd Ed.)
An Introduction to Materials in Medicine
Authors: B. D. Ratner et al.
2012 Academic Press
ISBN: 9780123746269

Biomarkers & Biosensors for 
Cervical Cancer Diagnosis 

Biomimetics 
Nature-Based Innovation

Authors: Rayappan & Lee
2021, Springer

Authors: Bar-Cohen
2012, CRC Press

Callister's Materials Science 
and Engineering (10th ed.) 

Authors: William D. 
Callister Jr., David G. 
Rethwisch 
ISBN: 978-1-119-45520-2



https://www.bionanomaterials.org

Teaching Bio-integrated Materials Science

Password: Ju1234

Handouts  for the class can be downloaded

Handouts for the lecture
https://www.bionanomaterials.org



Questions

?



Part 1. Nanomaterials for Biomedical 
Diagnosis & Treatment

Part 2. Materials for Tissue Engineering

Part 3. Biomimetic Materials Part 4. AI based Material Design & 
Characterization

Research in bnml at SKKU



(SKKU)





SKKU Seoul Campus

Changdeokgung Palace
(Old royal palace)

Old SKKU

SKKU



(이황,李滉)

(이이, 李珥)

(세종대왕, 世宗大王)

(사임당신씨, 師任堂申氏)





Size of Korea: 100,210km² 
(Jilin Province: 187,400km²)

SKKU, Seoul Campus
Humanities and Social Sciences 

SKKU, Suwon Campus
Natural Sciences

1 h drive







SKKU Materials Science Program



Chapter 1 - 20

Introduction

• What is materials science? 

• Why should we know about it?



Chapter 1 -

History of Materials Science
• Stone age

– People began to make tool from stone
– Natural materials: stone, wood, clay, skins, etc.

• Bronze age
– Bronze is an alloy (a metal made up of more than an 

element)
– Bronze consists of Cu, about 12% Sn, and often 

other metals (such as Al, Mg, etc)
• Iron age

– Use of iron and steel, a stronger and cheaper 
material

21



Chapter 1 -

Advanced Materials Science
• Silicon
• Polymer

• Graphene (2D materials)
• Nanoparticles
• Bio-polymers 

(biodegradable)
• Light metals

22

.

.

Graphene

Nanomaterials

Light metals (Mg, Al, etc.)
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What is Materials Science?

23
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Example – Hip Implant
• With age or certain illnesses joints deteriorate.  

Particularly those with large loads (such as hip).

Adapted from Fig. 22.25, Callister 7e.
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Example – Hip Implant

• Requirements
– mechanical 

strength (many 
cycles)

– good lubricity
– biocompatibility

Adapted from Fig. 22.24, Callister 7e.
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Example – Hip Implant

Adapted from Fig. 22.26, Callister 7e.
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Hip Implant
• Key problems to overcome

– fixation agent to hold 
acetabular cup

– cup lubrication material
– femoral stem – fixing agent
– must avoid any debris in cup

Femoral 
Stem

Ball

Acetabular
Cup and Liner

Adapted from chapter-opening photograph, 
Chapter 22, Callister 7e.
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ex:  hardness vs structure of steel
•  Properties depend on structure

Data obtained from Figs. 11.31(a)
and 11.33 with 4 wt% C composition,
and from Fig. 14.8 and associated
discussion, Callister & Rethwisch 4e.
Micrographs adapted from (a) Fig.
11.19; (b) Fig. 10.34;(c) Fig. 11.34;
and (d) Fig. 11.22, Callister & 
Rethwisch 4e.

ex:  structure vs cooling rate of steel
•  Processing can change structure

Structure, Processing, & Properties
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Types of Materials
• Metals:  

– Strong, ductile
– High thermal & electrical conductivity
– Opaque, reflective.

• Ceramics: ionic bonding (refractory) – compounds of metallic 
& non-metallic elements (oxides, carbides, nitrides, sulfides)
– Brittle, glassy, elastic
– Non-conducting (insulators)

• Polymers/plastics: Covalent bonding à sharing of e’s
– Soft, ductile, low strength, low density
– Thermal & electrical insulators
– Optically translucent or transparent.



Chapter 1 -

Periodic table

Metals!



Chapter 1 -

Periodic table

Ceramics!
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Periodic table

Polymers!
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1. Pick  Application Determine required Properties

Processing:  changes structure and overall shape
ex:  casting, sintering, vapor deposition, doping

forming, joining, annealing.

Properties:  mechanical, electrical, thermal,
magnetic, optical, deteriorative.

Material:  structure, composition.
2. Properties Identify candidate Material(s)

3. Material Identify required Processing

The Materials Selection Process
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ELECTRICAL
•  Electrical Resistivity of Copper:

•  Adding “impurity” atoms to Cu increases resistivity.
•  Deforming Cu increases resistivity.

Adapted from Fig. 12.8, Callister & 
Rethwisch 4e. (Fig. 12.8 adapted 
from: J.O. Linde, Ann Physik 5, 219 
(1932); and C.A. Wert and R.M. 
Thomson, Physics of Solids, 2nd 
edition, McGraw-Hill Company, New 
York, 1970.)
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THERMAL
•  Space Shuttle Tiles:

-- Silica fiber insulation
offers low heat conduction.

•  Thermal Conductivity
of Copper:
-- It decreases when

you add zinc!

Adapted from
Fig. 19.4W, Callister 
6e.  (Courtesy of 
Lockheed Aerospace 
Ceramics Systems, 
Sunnyvale, CA)
(Note:  "W" denotes fig. 
is on CD-ROM.)

Adapted from Fig. 17.4, Callister & Rethwisch 
4e. (Fig. 17.4 is adapted from Metals Handbook: 
Properties and Selection: Nonferrous alloys and 
Pure Metals, Vol. 2, 9th ed., H. Baker, 
(Managing Editor), American Society for Metals, 
1979, p. 315.)
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opening photograph, 
Chapter 17, Callister & 
Rethwisch 3e. (Courtesy 
of Lockheed
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MAGNETIC
•  Magnetic Permeability

vs. Composition:
-- Adding 3 atomic % Si

makes Fe a better
recording medium!

Adapted from C.R.  Barrett, W.D.  Nix, and
A.S. Tetelman, The Principles of
Engineering Materials,  Fig. 1-7(a), p. 9,
1973. Electronically reproduced
by permission of Pearson Education, Inc.,
Upper Saddle River, New Jersey.

Fig. 18.23, Callister & Rethwisch 4e.

•  Magnetic Storage:
-- Recording medium

is magnetized by
recording head.
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•  Transmittance:
-- Aluminum oxide may be transparent, translucent, or

opaque depending on the material’s structure (i.e., 
single crystal vs. polycrystal, and degree of porosity).

Adapted from Fig. 1.2,
Callister & Rethwisch 4e.
(Specimen preparation,
P.A. Lessing; photo by S. 
Tanner.)

single crystal
polycrystal:
no porosity

polycrystal:
some porosity

OPTICAL
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DETERIORATIVE
•  Stress & Saltwater...

-- causes cracks! 

Adapted from Fig. 16.21, Callister & Rethwisch 
4e. (from Marine Corrosion, Causes, and 
Prevention, John Wiley and Sons, Inc., 1975.)

•  Heat treatment: slows
crack speed in salt water! 

Adapted from Fig. 11.20(b), R.W. Hertzberg, "Deformation and 
Fracture Mechanics of Engineering Materials" (4th ed.), p. 505, John 
Wiley and Sons, 1996.  (Original source:  Markus O. Speidel, Brown 
Boveri Co.)
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•  Use the right material for the job.

•  Understand the relation between properties,
structure, and processing.

•  Recognize new design opportunities offered
by materials selection.

Course Goals:
SUMMARY



Biomaterials science

Bio-Material Interface

Biological System

DNA Proteins Cells Tissues Body

Materials Science

Nanomaterials

biosensing

Drug Fabrication
T. Odom, Northwestern, 

MSE & Chem

Clinical Devices
J. Rogers, UIUC

MSE

DNA sequencing
J. Golovchenko
Harvard & MIT, 

Engineering & Physics

Bioimaging
P. Yang, Berkeley, 

Chem & MSE

Diagnostic kits
G. Whitesides

Harvard, 
Engineering & Chem

Bio-Material Interface



Periodic table

Biological systems!
6 abundant elements +
5 essential ions



Periodic table

Polymers!



Biological systems
• Biosystems are governed by nanoscale processes and 

structures that have been optimized over millions of 
years

• Biologists have been operating for many years at the 
molecular level, in the range of nanometers (DNA and 
proteins) to micrometers (cells)

DNA
2 nm

Protein 
(Hemoglobin)

5 nm

Cells (~30 mm)



Length scale of biological components



Materials

• Glass
• Silicon
• Polymer
• Ceramics

• Graphene (2D materials)
• Nanoparticles
• Bio-polymers 

(biodegradable)
• Metals

.

.

Graphene

Nanorods

Light metals (Mg, Al, etc.)



Cells

https://geneed.nlm.nih.gov/topic_subtopic.php?tid=1

Cells on materials



What will happen if a cells sit on a glass?
Optical Microscope Live cells Dead cells

Jin Woong Lee et al., Nano Letters, 2018, 18, 7619-7627 



Extracellular matrix

Molecules in ECM: 
- Proteins (Collagen, Elastin, Fibronectin, Laminin) 
- Glycosaminoglycan
- Proteoglycan



Characteristics of ECM molecules



ECM mimicking material

Jin Woong Lee et al., Nano Letters, 2018, 18, 7619-7627 



How can we improve cells sitting on a glass?
Optical Microscope Live cells Dead cells



Cell Proliferation



In comparison to poly-Lysine functionalized glass



Bio-integrated Materials Science

The Properties of Biological System
- Biomolecules (DNA, peptide, proteins, lipids…)
- Cells (human cells, bacteria, virus)
- Tissues (bone tissues)

Surface properties
Mechanical properties
Physical properties
Chemical properties

Cell growth, bacteria death, 
cell targeting, contains/ 
releases drug, interaction with 
biomolecules, etc

Inorganic, metallic, polymeric 
materials
0D, 1D, 2D nanostructures

Materials characterization
Biological characterization

Synthesis, fabrication, etc



Thank you very much!

Contact information:
jhlee7@skku.edu

https://www.bionanomaterials.org



•   Jung Heon Lee이(가) 예약된 Zoom 회의에 귀하를 초대합니다.

• 주제: Bio-integrated Materials Science (JU)_Day 1
• 시간: 2021년 10월 6일 02:00 오후 서울

• Zoom 회의 참가
• https://us02web.zoom.us/j/88596826357?pwd=UjRaOUpjK3M4Mm9Qb0F0TnhUcHZRZz09

• 회의 ID: 885 9682 6357
• 암호: Ju1234
• 한 번의 탭으로 오디오 회의에 참가
• +16699009128,,88596826357#,,,,*234071# 미국 (San Jose)
• +12532158782,,88596826357#,,,,*234071# 미국 (Tacoma)

• 위치에 따라 전화 걸기
• +1 669 900 9128 미국 (San Jose)
• +1 253 215 8782 미국 (Tacoma)
• +1 301 715 8592 미국 (Washington DC)
• +1 312 626 6799 미국 (Chicago)
• +1 346 248 7799 미국 (Houston)
• +1 646 558 8656 미국 (New York)
• 회의 ID: 885 9682 6357
• 암호: 234071
• 현지 번호 찾기: https://us02web.zoom.us/u/kb8gMPUM6H



•  Jung Heon Lee이(가) 예약된 Zoom 회의에 귀하를 초대합니다.

• 주제: Bio-integrated Materials Science (JU)
• 시간: 2021년 10월 8일 02:00 오후 서울

• Zoom 회의 참가
• https://us02web.zoom.us/j/87578671156?pwd=R3VrMnl0YzBzdHBHNzJpNDgyWnp1QT09

• 회의 ID: 875 7867 1156
• 암호: Ju1234
• 한 번의 탭으로 오디오 회의에 참가
• +13126266799,,87578671156#,,,,*940754# 미국 (Chicago)
• +13462487799,,87578671156#,,,,*940754# 미국 (Houston)

• 위치에 따라 전화 걸기
• +1 312 626 6799 미국 (Chicago)
• +1 346 248 7799 미국 (Houston)
• +1 646 558 8656 미국 (New York)
• +1 669 900 9128 미국 (San Jose)
• +1 253 215 8782 미국 (Tacoma)
• +1 301 715 8592 미국 (Washington DC)
• 회의 ID: 875 7867 1156
• 암호: 940754
• 현지 번호 찾기: https://us02web.zoom.us/u/kWNaxLHxl



•  Jung Heon Lee이(가) 예약된 Zoom 회의에 귀하를 초대합니다.

• 주제: Bio-integrated Materials Science (JU)
• 시간: 2021년 10월 11일 10:00 오전 서울

• Zoom 회의 참가
• https://us02web.zoom.us/j/89791357693?pwd=TWZHRFUyeDE3RVZubVFJNllUSXZUQT09

• 회의 ID: 897 9135 7693
• 암호: Ju1234
• 한 번의 탭으로 오디오 회의에 참가
• +16699009128,,89791357693#,,,,*366188# 미국 (San Jose)
• +12532158782,,89791357693#,,,,*366188# 미국 (Tacoma)

• 위치에 따라 전화 걸기
• +1 669 900 9128 미국 (San Jose)
• +1 253 215 8782 미국 (Tacoma)
• +1 301 715 8592 미국 (Washington DC)
• +1 312 626 6799 미국 (Chicago)
• +1 346 248 7799 미국 (Houston)
• +1 646 558 8656 미국 (New York)
• 회의 ID: 897 9135 7693
• 암호: 366188
• 현지 번호 찾기: https://us02web.zoom.us/u/kdkoKCM6d8



•  Jung Heon Lee이(가) 예약된 Zoom 회의에 귀하를 초대합니다. 4일

• 주제: Bio-integrated Materials Science (JU)
• 시간: 2021년 10월 13일 01:00 오후 베이징, 상하이

• Zoom 회의 참가
• https://us02web.zoom.us/j/84747461023?pwd=eTRNa0pWanhYMnk1NzJXUXphNlc0dz09

• 회의 ID: 847 4746 1023
• 암호: Ju1234
• 한 번의 탭으로 오디오 회의에 참가
• +16699009128,,84747461023#,,,,*494910# 미국 (San Jose)
• +12532158782,,84747461023#,,,,*494910# 미국 (Tacoma)

• 위치에 따라 전화 걸기
• +1 669 900 9128 미국 (San Jose)
• +1 253 215 8782 미국 (Tacoma)
• +1 301 715 8592 미국 (Washington DC)
• +1 312 626 6799 미국 (Chicago)
• +1 346 248 7799 미국 (Houston)
• +1 646 558 8656 미국 (New York)
• 회의 ID: 847 4746 1023
• 암호: 494910
• 현지 번호 찾기: https://us02web.zoom.us/u/kc96avdd30



•  Jung Heon Lee이(가) 예약된 Zoom 회의에 귀하를 초대합니다. 5일

• 주제: Bio-integrated Materials Science (JU)
• 시간: 2021년 10월 15일 01:00 오후 베이징, 상하이

• Zoom 회의 참가
• https://us02web.zoom.us/j/82064688452?pwd=N0VwWGE0cGlvYW5zOXF3VGpMYVdMQT09

• 회의 ID: 820 6468 8452
• 암호: Ju1234
• 한 번의 탭으로 오디오 회의에 참가
• +16465588656,,82064688452#,,,,*770239# 미국 (New York)
• +16699009128,,82064688452#,,,,*770239# 미국 (San Jose)

• 위치에 따라 전화 걸기
• +1 646 558 8656 미국 (New York)
• +1 669 900 9128 미국 (San Jose)
• +1 253 215 8782 미국 (Tacoma)
• +1 301 715 8592 미국 (Washington DC)
• +1 312 626 6799 미국 (Chicago)
• +1 346 248 7799 미국 (Houston)
• 회의 ID: 820 6468 8452
• 암호: 770239
• 현지 번호 찾기: https://us02web.zoom.us/u/kboAgTxhMl



•  Jung Heon Lee이(가) 예약된 Zoom 회의에 귀하를 초대합니다. 6일

• 주제: Bio-integrated Materials Science (JU)
• 시간: 2021년 10월 20일 01:00 오후 베이징, 상하이

• Zoom 회의 참가
• https://us02web.zoom.us/j/85427623138?pwd=OEx6WlNnelhjWGM1b05BVTZZZU1MUT09

• 회의 ID: 854 2762 3138
• 암호: Ju1234
• 한 번의 탭으로 오디오 회의에 참가
• +13126266799,,85427623138#,,,,*646732# 미국 (Chicago)
• +13462487799,,85427623138#,,,,*646732# 미국 (Houston)

• 위치에 따라 전화 걸기
• +1 312 626 6799 미국 (Chicago)
• +1 346 248 7799 미국 (Houston)
• +1 646 558 8656 미국 (New York)
• +1 669 900 9128 미국 (San Jose)
• +1 253 215 8782 미국 (Tacoma)
• +1 301 715 8592 미국 (Washington DC)
• 회의 ID: 854 2762 3138
• 암호: 646732
• 현지 번호 찾기: https://us02web.zoom.us/u/kb1NEYfff



•  Jung Heon Lee이(가) 예약된 Zoom 회의에 귀하를 초대합니다. 7일

• 주제: Bio-integrated Materials Science (JU)
• 시간: 2021년 10월 22일 01:00 오후 베이징, 상하이

• Zoom 회의 참가
• https://us02web.zoom.us/j/87939423128?pwd=RTdKR2tVR3dBYmxNYVRsOWdya085dz09

• 회의 ID: 879 3942 3128
• 암호: Ju1234
• 한 번의 탭으로 오디오 회의에 참가
• +16465588656,,87939423128#,,,,*996282# 미국 (New York)
• +16699009128,,87939423128#,,,,*996282# 미국 (San Jose)

• 위치에 따라 전화 걸기
• +1 646 558 8656 미국 (New York)
• +1 669 900 9128 미국 (San Jose)
• +1 253 215 8782 미국 (Tacoma)
• +1 301 715 8592 미국 (Washington DC)
• +1 312 626 6799 미국 (Chicago)
• +1 346 248 7799 미국 (Houston)
• 회의 ID: 879 3942 3128
• 암호: 996282
• 현지 번호 찾기: https://us02web.zoom.us/u/kdosusS2



•  Jung Heon Lee이(가) 예약된 Zoom 회의에 귀하를 초대합니다. 8일

• 주제: Bio-integrated Materials Science (JU)
• 시간: 2021년 10월 27일 01:00 오후 베이징, 상하이

• Zoom 회의 참가
• https://us02web.zoom.us/j/85930829727?pwd=WU44MFhPOWtrSHl4aXJvWmxqM0VaZz09

• 회의 ID: 859 3082 9727
• 암호: Ju1234
• 한 번의 탭으로 오디오 회의에 참가
• +13462487799,,85930829727#,,,,*484558# 미국 (Houston)
• +16465588656,,85930829727#,,,,*484558# 미국 (New York)

• 위치에 따라 전화 걸기
• +1 346 248 7799 미국 (Houston)
• +1 646 558 8656 미국 (New York)
• +1 669 900 9128 미국 (San Jose)
• +1 253 215 8782 미국 (Tacoma)
• +1 301 715 8592 미국 (Washington DC)
• +1 312 626 6799 미국 (Chicago)
• 회의 ID: 859 3082 9727
• 암호: 484558
• 현지 번호 찾기: https://us02web.zoom.us/u/keqSmbLnOE



•  Jung Heon Lee이(가) 예약된 Zoom 회의에 귀하를 초대합니다. 9일

• 주제: Bio-integrated Materials Science (JU)
• 시간: 2021년 10월 29일 01:00 오후 베이징, 상하이

• Zoom 회의 참가
• https://us02web.zoom.us/j/86081299354?pwd=QVpnMWorNDB3SU1ZT3dWVFZuY0JqUT09

• 회의 ID: 860 8129 9354
• 암호: Ju1234
• 한 번의 탭으로 오디오 회의에 참가
• +13126266799,,86081299354#,,,,*674753# 미국 (Chicago)
• +13462487799,,86081299354#,,,,*674753# 미국 (Houston)

• 위치에 따라 전화 걸기
• +1 312 626 6799 미국 (Chicago)
• +1 346 248 7799 미국 (Houston)
• +1 646 558 8656 미국 (New York)
• +1 669 900 9128 미국 (San Jose)
• +1 253 215 8782 미국 (Tacoma)
• +1 301 715 8592 미국 (Washington DC)
• 회의 ID: 860 8129 9354
• 암호: 674753
• 현지 번호 찾기: https://us02web.zoom.us/u/kWtqQRa33



•  Jung Heon Lee이(가) 예약된 Zoom 회의에 귀하를 초대합니다. 10일

• 주제: Bio-integrated Materials Science (JU)
• 시간: 2021년 11월 1일 09:00 오전 베이징, 상하이

• Zoom 회의 참가
• https://us02web.zoom.us/j/85929873448?pwd=bkFKL1Z1eG9mZEpOWTBHWEZLNjJJUT09

• 회의 ID: 859 2987 3448
• 암호: Ju1234
• 한 번의 탭으로 오디오 회의에 참가
• +13126266799,,85929873448#,,,,*126241# 미국 (Chicago)
• +13462487799,,85929873448#,,,,*126241# 미국 (Houston)

• 위치에 따라 전화 걸기
• +1 312 626 6799 미국 (Chicago)
• +1 346 248 7799 미국 (Houston)
• +1 646 558 8656 미국 (New York)
• +1 669 900 9128 미국 (San Jose)
• +1 253 215 8782 미국 (Tacoma)
• +1 301 715 8592 미국 (Washington DC)
• 회의 ID: 859 2987 3448
• 암호: 126241
• 현지 번호 찾기: https://us02web.zoom.us/u/kcrvODfUxA


