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Korea Basic Science Institute (KBSJ) strives to be “a world-class open research platform creating the advance in science and technology and people’s
happiness.” To do so, KBSI has professed intent to execute its duties: develop research facilities and equipments to cultivate basic science as groundwork for
furthering national scientific technology and R&D on analytical science technology via execution or collaboration with other research groups in and out of Korea.

Last year’s trade friction wrought by Japan’s export regulation brought to the fore the relative inadequacy of Korea’s basic science capacity in comparison
with nation’s economic scale. At the same time, it heightened awareness of the impact of basic science on innovation, affirming the need for greater national
support and interest in research on equipment and scientific instrumentation.

The main reason KBS takes this opportunity to reflect on the past years is because our vision is fixed on the future. We look to the past in order to set ourselves
up for what lays ahead. Last year, KBSI achieved a wide array of impressive accomplishments. Notable instances include the invention and commercialization
of the 'Confocal heat reflection microscope' which was selected as one of Top 10 achievements among 25 government-funded research institutes. In the
biotech sector, a new drug candidate development to cure liver ailments spawned the KBSI's largest-sum contract for technology transfers, exceeding USD
3M (KRW 3.8 billion). Another notable feat was the establishment of the ‘Korea-UAE Joint R&D Technical Center’, which marks KBSI's first overseas institution.

Last year, we designated the institute’s collective duty as thus, keeping in mind its roles and responsibilities as a “pioneer institute for research infrastructure and
in analytical science”: “to revolutionize the ecosystem of national research facilities and equipments towards high-value output that would benefit researchers,
corporation, and the citizenry. In light of this proclamation, we have executed a reorganization of KBSI for greater alignment with these new roles and
responsibilities, laying a firmer foundational groundwork for prospective endeavors.

At the time of establishment in 1988, KBSI's primary role consisted of analytics support services for educational institutions, corporations, and public
research institutes. But as funding for R&D expanded on a national scale and research environments underwent enhancements, educational and corporate
institutions acquired their own research facility and equipment, not to mention the emergence of other analysis service providers. Hence, KBSI seeks to evolve
into an analytics service-oriented institute for overcoming constraints to resolve analytical conundrums. KBSI also plans to leverage our world-class capacity
in analytical science to invent analytical equipment, based on which we will spearhead the consolidation of a nationwide ecosystem for research equipment.
By establishing and operating large-scale national research facilities like the radiation beam accelerator, KBSI will proceed to expand its scope of impact.
It is my sincerest wish that 2019 may be recorded as the pivotal point of KBSI's bolstered momentum toward further potential and development on behalf of
communication and collaboration.

Hyung-Shik Shin
President, Korea Basic Science Institute
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- Glob. Biogeochem. Cycle 5t 7|l (F=5.733, 2019.10. 15.)
/B EE HIAL

Identification of the source origins of organic aerosols in the
Arctic atmosphere
-Study of Arctic atmosphere is expected to help global
warming research and addressing the ultra-fine dust issue in

Korea
-Published in Glob. Biogeochem. Cycle (IF=5.733, 2019. 10. 15,
Dr. Kyoung-Soon Jang
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Domestic development of high-quality electromagnetic
platform system necessary to develop research equipment
-Expand the base of domestic research equipment in the
area of basic science, dominated thus far by Japanese and
other foreign companies
-Dr. Seung-young Park
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- ACS Nano 3£ AIXH (IF=13.903, 2019. 2. 26.) / 85 BfAf

Development of technology to produce laser-induced multi-

functional graphene composites

-Expected to be used for heating applications and resistive
memory device substrates based on compositions with
various materials

-Published in ACS Nano (IF=13.903, 2019. 2. 26.)

Dr. Jongwon Yoon
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- ACS Sustain. Chem. Eng. ;& ®X| AlXH (F=6.97, 2019.2.18.)

/ ZGHE! AL

Development of hypersensitive technology to immediately
detect toxic substances (phenol)
-‘Hypersensitive and low-cost electro-chemical sensors are

expected to replace expensive gold catalyst
-Published in ACS Sustain. Chem. Eng. (IF=6.97, 2019.2.18.)

Dr. Hae Jin Kim

- 2019 S() 100 R4~ et M / At HiAL

Technology transfer of candidate substances for liver
metabolic disease treatment
-Expected to be used as innovative new drug to prevent and treat
liver metaboalic diseases including diabetes and fatty liver disease
-Selected as one of the 10 outstanding research outcomes of
government-funded research institutes in 2019

-Dr. Gun-Hwa Kim
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Construction of ambient pressure KBSI XPS beamline, the

35th beamline of Pohang Light Source.
-The first synchrotron beamline in Korea for ambient pressure
X-ray photoelectron spectroscopy.
-Operando analyses for gas/solid (heterogeneous catalysis) or
liquid/solid (electrochemistry) interfaces are available.
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Identification of the process of forming amyloid-beta protein
deposits that cause Alzheimer’s disease
-ldentification of the structure and forms of protein deposits
enables development of new drugs for dementia and
Parkinson’s disease
-Published in ACS Nano (IF=13.903, 2019. 8. 27.)
Dr. Young Ho Lee
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- J. Am. Chem. Soc. =5 AIXH (F=14.695, 2019.9. 4.)/ =48l BEA}

Development of “Trojan-horse” treatment that deeply
penetrates tumor cells to deliver drug
-‘Expected to be applied to various diseases as this treatment

uses immunocytes to deliver drug deep into tumors
-Published in J. Am. Chem. Soc. (IF=14.695, 2019. 9. 4.)
Dr. Seung-Hae Kwon
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Development and commercialization of confocal thermal
reflectance microscope selected as one of the 10 outstanding

research outcomes of government-funded research institutes

in 2018 (2019. 6. 13)
-Successful domestic development of equipment capable of
measuring heat of semiconductors and display devices.

-Dr. Ki Soo Chang

10

SI-UAE 2% R&D 7|&MIE{(KUTC) 7HA
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Korea-UAE Joint R&D Technical Center (KUTC) Opens
-As Korea'’s first infrastructure to support research in the
Middle East, KUTC is expected to facilitate joint research of

Korea and the UAE
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PRESENT STATUS

e History

1988. 08.

St=nISIRT 24 7| = ofsti X 2MIE M2
Korea Basic Science Center (KBSC) established as an A
affiliate of Korea Science & Engineering Foundation.

1992. 03.~04.

47N X|SMIE] HX|(MS, FA 7, ZFAE)
Four regional centers (Seoul, Busan, Daegu, Gwangju)
established.

1999. 05.

T IETEIK|HHTA’ Ol M2

Established as a corporate bodly.

1999. 12.

TFME MR
Jeonju Center established.

2001. 01.

B2 | ZWSIR|YH T O 7| Y
Name changed to Korea Basic Science Institute (KBSI).

2001. 11.

ERME] 5|

Chuncheon Center established.

KOREA BASIC SCIENCE INSTITUTE

2012. 12.

MEMBME MX|
Western Seoul Center established.

2009. 08.

‘7 HTA LR | RISMIE MR
National Research Facilities & Equipment Center (NFEC)
established.

2009. 03.

SHrisin 3 BARE |S0iste M2
Graduate School of Analytical Science and

Technology (GRAST) established jointly with
Chungnam National University.

2006. 04.
QLFMIE HX|
Ochang Center established.

2005. 10.

‘B |SBIOITLA AL |2 M|
‘National Fusion Research Institute(NFRI)’ established
as affiliated organization.

UFQLH|I  Mission & Vision

=
?:I'I'

Mission

=7t 2P IE Lo 70| El= 7|Eatet TISS

HTAL - | U BRI 2R SN,
SRR U BEHT 2

[SX=JT

Conducting R&D on research facilities & equipment

and analytical S&T, and joint research
and support for basic science promotion

Role & Responsibility

B

5P (gl Wil IS HESI=
MIAE fZEe| EAuist 7HH H7#
World-class open research platform

creating the advance in science and technology
and people's happiness

7t SRS HolsHe Hpolmalo] S Me

Leading the comprehensive development of research infrastructure driving national innovative growth

2t ApoImate] HENS Trlatsis BAmISt 6T

Research analytical science to maximize the use of national research infrastructure

271 R8D B SMS

Share and spread the analytical science technology to improve national R&D competitiveness

=2x
Goals

&3 - AES ESHKBS| AE| =i

—_ Strengthen trustworthiness of KBSI through
cooperation and communication

“Trust for KBSI, Trust by KBSI”

Secure world-class
research capacity

Top Responsibility

At 24 25

Strengthen social
responsibility

R&DEZ|

KBSI2to| xpH3} of2{cel XMst

Shift the paradigm of
R&D management

Promote differentiated
qualities of KBSI

Uniqueness ShifT

ANNUAL REPORT 2019
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PRESENT STATUS

XA Organization

2%t

President

eimjo|elels|

Research Review Commission

EAMnSIATE
Division of
Analytical Science

AT At
Research Center for
Materials Analysis

gz=Mo
Research Center for

Geochronology &
Isotope Analysis

Hio|2 gL
Research Center for
Bioconvergence
Analysis

HR|2NES
Research
Administration Team1

SFUYH

Ochang
Administration Team

S s Em 4|

GRAST Faculty Council

LN

Bioethics Committee
HO
H2x}

Vice President

PR SRR

NEE LT Hays
Division of Scientific Divisi £ Regional Divisi r
Instrumentation & A“"sl'o'? °| Se_glona lvision o
Management nalytical Science Policy
AR |H MESME S eniC] i
< ET g Office of Policy & I:H2|,=,§1_,_
Center for Scientific Seoul Performance Office of External
Instrumentation Center Management Relations
HTEHI2EF RARHIE] HApxiatel EEHE
Center fgr Busan R&D Strategy Team Public Relation &
Research Equipment Center Cooperation Team
LR PA2ES CHAIE] SR -
fekE sl
Research Daegu R&D Technology )
Administration Team2 Center Transfer Team Science Culture Team
BZME] oipAIlgMEl
Gwangiju R&D Industry
Center Promotion Team
FZMES
Jeonju
Center
SRMIE]
Chuncheon
Center
MESMEAE]
Western

Seoul Center

10 | KOREA BASIC SCIENCE INSTITUTE

ZAH
Auditor

ZA

Audit & Inspection

BN 2SHATA
National Fusion Research Institute
(Affiliate Organization)

T IHTA LT TIESME
National Research Facilities
& Equipment Center

|z

Equipment
Policy Team

iz

Equipment

Utilization Team

CSETE
Equipment
Deliberation
Team

T gwE

Equipment

Information
Team

ZuEs

Division

of Management

[t

Office of Planning

Zap |zl
Management
Planning Team

OofiretalE
Budget Management
Team

HaTE
Information
Technology Team

IR

International Cooperation

Project Team

EosC]
Office of
Administration

QN =RE

Human Resources
Team

SFEE
General Affairs &
Accounting Team

TOHRRAE]
Purchase &
Asset Team

ORIl

Safety &
Facilities Team

=] 515 :
old EH| 4l of|Atsdgl Personnel, Equipment & Budget
(e 3)
olzisis ol o1 x| 7185 x| H2x) Bax g
Personnel CEO Researchers Engineers Administrators Analysts managers Total
166 75 57 48 393
|3
Equipment
(T4 - o)
(Unit = Million KRW)
_ X|=AMIE{ Regional Centers
Qs =8 M = PV a7
o Daedeok Ochang M2 HAL i nlES x= EX Y =0T
Category 1= 2 = a4 AL = Total
Headquarters Center Seoul Busan Daegu Gwangju Jeonju Chuncheon V\Ise:;ill‘n
XH|
o
Equipment 151 215 78 45 37 45 32 20 42 665
Z10H
An? oant 72,323 104,941 28,205 13,173 11,678 14,264 11,886 5,592 21,406 283,471

X 71 INTIS S2 7IE, =712 37 & o4
% Over 30 million won of introduction price

(E191 - wimte)

(Unit : Million KRW)

OffLheizt

22! Operating Revenue

X|& Operating Expense

Budget

T2 Category

=9 Budget

T2 Category

=2 Budget

HME=HZ Government Contribution 84,315 QI71H| Wages 30,379
1.7 |22 H| Basic Fund 24,606 1.Z9HQ1Z1H| Personnel expenses 25,734
Z=QAMHH| General R&D Projects 44,615 2. HE™EEIR Legal Liability Amount 2,508
3.A|AH| Facilities & Equipment 15,094 3.E| X2 0 S =2 Retirement Reserves 2,137
4 X112 A2t Loan Payment & Interests - 1 X1ZH| Direct Research Expenses 66,160
XIR|2=2! Income 30,955 1. AIZEH| In-house projects 48,651
1. -5 4-El Public projects 21,000 2. M5 2-El Public projects 15,300
2.81Zk4~El Private projects 350 3.01ZE} Private projects 230
3.7|EFHTAFY Other R&D projects - 4.7 |[EFHTAIY Other R&D projects -
4.7|&X|¥ Technology supports 8,105 5.7|&= X[ Technology supports 1,979
5.7|&%& Technical fees 200 AAL2HH| Operating costs 6,873
6.7|E} Others 1,300 A|AdH| Facilities and equipment 17,174
Z7|0|& Balance from Previous Year 5,516 7|E} Others 200
X}7]|0| &2 Carnied Forward to Next Year -
&7 Total 120,786 27| Total 120,786
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PRESENT STATUS

KBS HIESA KBSI Network

KBSI supports national basic science research and performs
specialized research based on regional industrial fields through
its Daedeok Headquarters and regional centers.

1=
Daedeok Headquarters

TIXF0IE, in—situ LE-HEH, SAXE/OIXINX|, SBIAK S,
TIXFH0IE SAkst TR | SESE 2| i, ZsksE0|E T,
RS TN, SR A2l
Electron Microscopy Research, in-situ Surface Research,
Hydrogen storage and Secondary cell Research, Convergence
Materials Research, Domestically Development of Transmission
Electron Microscope, Electro-Magnetic Properties Measurement
System, Advanced Optical Imaging System Instrumentation, Mass
Spectrometry and Advanced Instrumentation Research, Scientific
Instrument Reliability Assessment

12 | KOREA BASIC SCIENCE INSTITUTE

QEMIE|
Ochang Center

QuiA, Mop

o
do
o J
k>

Omics Research, Translational Reseach for Drug Discovery,

Development of A Diagnostic Platform for Infectious Disease,

Geochronology Research, Isotope Geochemistry Research,
Environmental Radioactivity Research

HZMIE]
Jeonju Center

Lh=mxg, SME7} o
Nano Structural Analysis Research,
Characterization Research

— =

| r
.u:nn:-ll"‘
srsnBaAEME A
icEErEEE N E
LI ]

MSMIE
Seoul Center

Hio|2MCIH g8 H+
Biomedical Convergence Research

CHLAIE]
Daegu Center

e ISEAR A7

Functional Materials Research

ZHMIE]

— e b

Chuncheon Center

HMAST [ e S ST
Natural Product-based Biomedical
Research

HLAIMIE]
Busan Center

BEHEYEA, 7i57| 7[H 0|2y S8 &7

= o,

Surface Analysis Research,
lon Beam Research

ZMIE]
Gwangju Center

wslmlel, SRS o

Advanced Aging Science Research,
Material Structural Science Research

MEMEMIE]
Western Seoul Center

B TS HAXH 9371 Hio|@ - ofof gt i
Environment-friendly Functional Material

Research, Biomedical Convergence
Research

ANNUAL REPORT 2019 | 13



2019 KBSI AI™ 2019 KBSI Research Achievements

e SMX|H sist
Statistical Trends of

Analytical Services R MOR
J— 2 102,682
18,020
16,970 N 16,081
5,753 I 5,666
2 W= O|8Xt 2 Az O|&Xt Fal Mg O|&Xts
Cases Samples Users Cases Samples Users Cases Samples Users
2017 2018 2019
EMxI9 o|2IEE F5
Statistics of Analytical
Service Users
FA47|1H
Small & Medium
Companies
1,340

Chst
Universities

3,223%

14 | KOREA BASIC SCIENCE INSTITUTE

10.7%

FoioinA

Government-Funded
Research Institutes

- 2. gauams 0072

National Institutes

1.7% o

7|t th I cRos
Others Large Companies
99 189

=2
Publications

QIS0 [EX} == &H
User publications

X Fad =24
Publication by author type

770
393
415
377 333
W 113
99
69
- oSALD _ oA oAl
B=24 SClERs TTEE SERL | SCIERS | ATES S e T
Total sci  fighimpact Total sci  Hghimpact First authors COMESPONding ot
Jou ou I authors ors
(E+2] - ) Unit: No. of papers (ctef =) (e )
=R JCR 20k A9| 5% 0L = =10 04 Hd=2
High—impact journals: Journal publications in the top 5% by JCR subject field, or above IF 10
Ll 1015} 1| 4 e | EEAIY I ] =1 T S
Unit: Million KRW Unit: No. of cases Unit: No. of cases,
Research Funds per Patents Technology transfers o, of instites,
Researcher - — million KRW
=
Domestic
203.2 e A
Application 7[&0|® Z45= Number of technology transfers
25 £ SEUs 15
150.7 Registration
45
52.5 =2 7|20|X 7|2k Transferred institutes
overseas
15
= E27{A
- = S o=LT
£012 U 4 = rai] SEriTH| Aeaetration
Govemment fundingand| Government | Commissioned
commissioned funds funding funds EE LIPS 13

Application

25

7|&24¢ Technology fee revenue

441
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ADVANCED ANALYTICAL
SCIENCE RESEARCH

| et EAnfst AT |

SISV | ZSIX[AHHTH2 24, 8, HI0|2 202 DJ2HM=
AN MY [ NS Soll MR A EYH &EE SHe
S MufetAT1E Sofl ARH =Ll QRS et
=4, 24 oy I 3= S =7t A AEIEH szl =

KBSI develops new advanced analytical techniques for
materials, environment, and bio-related research areas and
uses them to strengthen our national research competence.
Furthermore, taking advantage of analytical science and
technology, we aim to meet national and social needs for
materials supply independence, safe environment, and
healthy life without disease.

- ARHEMAT Fof
Materials Analysis
- SR AT o}
Geochronology & Isotope Analysis _ 2 . i _ L gt _
- HiolgatetT 2ot ol g e e RISt S e T e S Ay
Bioconvergence Analysis W s, e L A e L - : -
£l [T I b e . Y *afie; m e v  HEIO|S MAIH0IZ Ofolx]
- 3 et TR o T T g e =t Lk # oy - " Peptide SEM-TEM image
o pamy s 2 T A . R LAt 1 [ = p I, ~ / W . i
s e [yl S I ik ¥a e [l ol gt} ] T ge F Ey
f =y 'r' . i - l‘ "_' - i ¥ - r | .|.- — [] ‘. [} T 1 p . i -~
! e A - ) » I B e pt Iy .= - ) e
s s e i o e I Y o Y s o o o ¥ ' E
o J." ' Al a Tl = i e h' K L A R P T ] - g "



MATERIALS
ANALYSIS

ATfAietT Sof
=7t DEH*"’SEHQ M=517| Rloll O] - Lite ARHS HIRSH CIISH 7|
Selof B! 0L Bt 41018 3 2
= 2215104

We focus on development and application of new analytical techniques essential
for the functional improvements of materials, especially in energy/nano sciences,
and on development of related materials. This research activity is expected to
lead to core knowledge and techniques for the new generation of the functional
materials.

CHE =2 | Daedeok Headquarters

in—situ LI EH A2

in-situ Surface Research

AlZe| 27| & 20| in—situR MXHY LI AXH U of|X|AK S| X|Zinp HAMS XishE 4
U= I [ HPZMES 28510 2ol DIZISH RIMICH saAx] 7L HRE ZIgHstD
&L}
MHE -

Using the unique in-situ research platform consisting of synthesis and analysis
systems, our research is focused on developing novel low-D nanomaterials and
energy materials by understanding its genuine properties without contamination.

= (AN
2R

l.rdr'wrlh -uqm-m A st (6]

NOx MIM2| £tE 2HY F in—situ NAP-XPS £ Znt
in-situ XPS spectra of SnO. nanorods in a) vacuum
and b) 2 mbar humidity (RH 20%) as a function of
applied voltage from 0 to 1 V at 7 °C. c) Atomic
composition of the hydroxide on the SnO: surface.
[from Small 2019, 1902065]

ZH| Equipment

XML 828 in—situ LIS A A|AE
Advanced in-situ Surface Analysis System
(AISAS)

TAeIX-M FERPRYEAT|

ToT=

NAP-XPS

2H1 Main Research Activity

- RMICH 858 in—situ L2 MAIAH(ASAS)S E&8H MAH LAXH M=HT

- O|XIMX|, EHUHIX|, A2 FX| S9| in—situ/operando EATH JHgt

- BHER| B XMIARHO| B, FXITE Y TE H3} G

- 7 [4=0, TX], StpdIM ARHol| TS A xM AR 7|3 QuZiE 2 it

- Pioneering research on novel low-D nanomaterials using Advanced in-situ Surface Analysis
System (AISAS)

- Developing in-situ/operando analysis systems for Li ion battery, perovskite solar cell,
and fuel cell

- Studying on transition of chemical composition, structure, and electronic structure of
semiconductor and magnetic materials

- Operando synchrotron soft X-ray analyses for heterogeneous catalysis, electrochemical
energy storage/conversion systems, and chemical sensors.

CHE S7AL| Representative Research Case
NAP-XPSE 0[835}0{ NOx sensor2| =& HIFLIEQ! &
OJMHX|S] 2010| £l= HIZI7tA L RAMSLE AES Qo AStM LILAIHE H2IZKoR
HiESt =2 0lZst= MAME 7HERE NAP-XPSE Sall U E AXH2| EHO| S2IE 201 25
HH XME0| HOIK|= S HERIC2M JHUE MAT| 7 |E AXHECH 245t 245 M52 Hol=
FRIZ ek

re
>
I
mjok
M
0)
X
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in-situ NAP-XPS observation for the surface humidity of NOx sensor.

A SnO, nanorod array was used for a sensor detecting NOx in exhaust gas. It was observed
with NAP-XPS that lowered surface resistance due to surface humidity was responsible
for the improved sensor performance.

FQ AME Major Achievements

= Classification ZFQMA Achivements
=2 Publications StS|YH Presentations E3{ Patents
o7 AN
Research Result 12(SCl 12) =L Domestic 224 B

22| International 274
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MATERIALS ANALYSIS

CHEER! | Daedeok Headquarters

TLXZ/OIXFHA] S+t

Hydrogen storage &
Secondary cell Research

DE3IE EAYIES 2E3810] ANl 2S4S JiMsh= WHS SsHM oLIX|xE 2ot HEE
4 U= HAROI LieTE AXHS THUSH: H7E S351m YALIC
We focus on the development of innovative nano-structured materials for energy

storage applications with strategies to improve material properties and provide
new insights into advanced analysis technology

Sustalnable o ,w’ .,f' @

28H 12 M| B0 E8 JISE ArZnS
LHemZ S 7|ite) H7|StEHIA

Electrochemical sensor based on Au-ZnS
nanorods for eco-friendly/high sensitive toxic
substance detection

Z| Equipment

500 MHz 1X| X}7| 3H 27|
500 MHz Solid State Fourier-Transform Nuclear
Magnetic Resonance (FT-NMR) Spertroscopy

O|XHHXIE HAIZE X—M 3|=T|
X-ray Diffractometer (XRD) for in-situ battery
analysis

2 -’.‘-%Hﬁ-? Main Research Activity

e

IS AKX 71
- LEetE AR i 2 MTHIS O|XFHX| THL
- LEe7E HO1E S5t LA 24 & o7
. L-l'h: ESN H"'OFER" oo |_
- Development of high efficiency hydrogen storage materials
- Development of nano-structured electrode materials and all-solid-state lithium ion
batteries

- Research on improvement of nano-structured material properties through nanostructure
control

- International joint research on nano materials

& H7AL| Representative Research Case

E/ndx SHET ES S AuZnS L7 E E3 7|HI0| T7|SISHAM T
S22 Hi=Rel LSt MY U= AES floll Ui 27(2 5 XL ZeE ZnS Lk
TEA| (AU-ZnS)E 7 [HIC 2 Sh= QFgAIRl AHES| F7|SIEHIME JHtet

x|
[

Tt

_|.

==V
=

Development of electrochemical sensors based on Au-ZnS hybrid nanorods for
eco-friendly/high sensitive toxic substance detection

The aim of this research was to fabricate a novel and stable electrochemical sensor based
on nano-sized Au incorporation on ZnS nanorods for the sensitive and reliable determination
of p-nitrophenol (p-NP)

FQ AMXH Major Achievements

T2 Classification ZFQAIX Achivements
=2 Publications St3|4H Presentations E3] Patents
27 U
Research Result 25(SC| 24) TLH Domestic 624 &3 Application 221
28| International 424 SE Registration 524

20 | KOREA BASIC SCIENCE INSTITUTE

=R | Daedeok Headquarters

Satary o

Convergence Materials
Research

29lo] O1E WS HEels UEY U MBS Si2bol HOIS RS, DEE
HUSTI S2 915 SHATE HLSIo 2010| =7 U SN 7|04k USLIC,

We are contributing to the increased healthcare and cleaner environment by
identifying biological and environmental risk factors that threaten the safe living of
citizens and by developing analytical technologies to lead the country in fields of
science and technology.

2Ot stEtEel 255 e | stFe| ZA2
Azt

Enhancing exercise performance and muscle
regeneration by lignan compounds in aged mice

ZH| Equipment

B A A A
Expression Analysis System

AES Q=L =X AJAH

Small Animal Exercise Performance Measuring

System

FQ £31H1 Main Research Activity

- TRIMEORMS QIEshs MERNH 2 ML BAM gl XICHH(F|E) JH
=2 A0 H HEY Ho[HA/MIZ M1 MAXY 7| JH

- U2 Aojorst AT Tl U FSEISE EAMAIA Tl

- Development of rapid analytical and diagnostic methods (kits) related to biological
disasters threatening the safe living of citizens

- Developing technologies for new materials to control the growth of blue algae and

contagious virus/bacteria
- Development of food and drug for healthier life and system to analyze mode of action

[HE HTAI| Representative Research Case

LAY SIS et Aolokst Axh 7HE 2 Algist
=57 —’T‘—’_“: REHE BN S5 230l0 2|20 ARlE0| T 2SsHEY VIS 28
HIZ=7 &S THLUSH0] @oHLIRIof 7 =0

Development and commercialization of food and drug for healthier life
Transfer of patent to Manigene Co., Ltd. on the technology for enhancing exercise
performance using lignan compounds from nutmeg extract

FQ MMH Major Achievements

T& Classification ZFQAMX Achivements
=2 Publications SHS|YH Presentations E3{ Patents
o AN
Research Result 9(SCI 5 L - 974 Z¢l Application 424
( ) bl [PaIEsis SE Registration 274

N

- L5 PR BARIXILE AIAG Y W H2H o

- REMICH BOIZA AF I HOlst BAXIE TEHY AN 4 o7

- SET XEE2S 0138 2545 B4 Tl ofF HOt

- Development of Network Live Cell Array system and research on mode of action in aging

- Research in high crystalline aluminum nitride for next generation photonic element for virus sterization
and forensic science

- Agreement ceremony for transfer of technology for enhancing athletic performance using nutmeg
extract
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MATERIALS ANALYSIS

EARMIE] | Busan Center

HHSYEAN S+

Surface Analysis Researc

>

TUH 27 70| EHEMIHISS TE510) EHEAISS JIHOE 3t OIRKNK|, £ M,
S0i S ChSt LSS TS| Usio] ER H2| X 02 T2 HTE S35HT YALICH

We are conducting surface modification and ion implantation research to develop
various high-technology materials such as a secondary batteries, sensors and
catalysts, based on surface analysis techniques.

T A

Li-ChEd Mo Mo st £ 2 TEM 24420t
(A)square wave voltammetry, (B)cyclic vottammetry (C)
HR-TEM, (D)SAED THE, (E)&4 mapping
Electrochemical Properties and TEM Analysis
of Nanoporous Electrodes A)square wave
voltammetry, (B)cyclic voltammetry (C)HR-TEM,
(D)SAED patterns, (E)elemental mapping

ZH| Equipment

uds X-d A=Y
High-performance X-ray Photoelectron
Spectrometer(HP-XPS)

TRshs FaxiH0IE
High-resolution transmission electron
microscope(HR-TEM)

ZFQ 431671 Main Research Activity

-in—situ 21=Z2} FES St 2IFFS HEHIALIE 12N 7|S i

-4 U 534 £ T B35 MM W SIS i

- IHEEeR] A SMS QISH MR "I 2N 7= i

- AATH i SI5H CHEA o2y 7HEIR| B8 of2 FY g

- Development of advanced analytical technology for lithium metal reaction mechanism
through in-situ infrastructure construction

- Development of highly durable electrochemical sensor and measurement technology
for heavy metal measurement in water

- Development of reliability assessment analysis technology for fostering power semi-
conductor industry

- lon Implantation to support the development of advanced materials for using VIBA

CHE H7AR Representative Research Case
ZHY, 0UT Cr(V) ZEE F-F7I610|22|= LIcCREY T7|stehdM o
My T2XR! poly(aminopyrimidyl—terthiophene)at Au, Ni SRA(0fl F17|st5Hx vitHo=
Nig A L LR EMIME KIZEsHo Cr(VI)EEE ZF2H(1.0ppb ~ 10.0ppm), TZE(0.25 +
0.05ppb) 17 [SfSPIME THLHE
Research of organic-inorganic hybrid nanoporous electrochemical sensor for ultra-
precision, high sensitivity Cr(VI) detection
Ultra-precision(1.0ppb ~ 10.0ppm) and high sensitivity(0.25 + 0.05ppb) for the measurement
of Cr (VI) by manufacturing the nanoporous sensor by removing Ni from the conductive
polymer poly (aminopyrimidyl- terthiophene) and Au, Ni composite by developed
electrochemical sensor

FQ AMXH Major Achievements

T2 Classification

ZQAI™ Achivements

o1 X|2d
Analysis Service

242:(Z4) No. of Services

Al24=(7H) No. of Samples

O|2X4~(H) No. of Users

2,154

10,120

508

ol Alx
Research Result

=2 Publications

StS|9HE Presentations

E3] Patents

30(SCl 29)

2L Domestic 824
22| International 824

Z9¢! Application 124
SE Registration 424

22 | KOREA BASIC SCIENCE INSTITUTE

CHAMIE] | Daegu Center

EVISgL4xl A+

Functional Materials
Research

U 20 0| TISHATNSMATMES SRS SXFEICHIY SHRAM U G711, 7HE
X-ray Metrology &7, Lie/2XIEE! 0|02 =2 Al2l5t USLICE,
We aim to become the national top research group on functional materials, and

plan to establish a nano-molecular imaging laboratory and conduct open X-ray
metrology research as well as molecular diagnosis material analysis and R&D.

MARL(I, Er_,J;
'l"

HZEA7I0|E EfYFX| ARf0] B-RE
2| HAHLIS
Mechanism study of phase separation of

perovskite solar cell materials under light
irradiation

ZH| Equipment

RS MAIZH Stao HASIO|A
Super-resolution real-time fluorescence lifetime
imaging microscope (STED-FLIM)

IFslS OIXHE X—M 3|HEMT|
High Resolution 2-Dimensional X-ray Diffractometer
(HR-2D XRD)

=<
- 7ol OIM[ZRe| Hetetx E-ut gdto|n|x|ofl 2t S 7|2fofl 2ret A7
b OFxA

= o
- 2SN 24 BAS Sof 20| HZEATI0[EL| F oFEY S | Al JHES #et AXH

- Research support for industries, enterprises, and universities in Daegu-Kyungpook
through the operation of advanced analytical equipment

- Technical support and collaborations with local companies in the smart IT field

- A study of the toxic mechanism of harmful microalgae for the biochemical characterization
and fluorescence imaging.

- Collaborative research with Kyungpook National University for a study of light stability
and development of halide perovskites through optical spectroscopy analysis

CHE H7tARl Representative Research Case

HZEAI0E UMK AXf2| B—Rr &2 HFLIE 78

£1Z 92 ST} RIEIT Q= 01 HIREATIO|E ENUTIX| AXHO| B FAI| Sish 42|
T A X2 BV IE S 013010] HUsH AEE2M ZT0LX| et AXHO|
o S H AT IS AXHE0E UT0f| B0l 7| =0tk Ol ofA

Mechanism study of photo-induced phase separation in perovskite materials

We have recently found the phase separation mechanism of binary perovskite solar cell
materials under light irradiation using advanced time-resolved laser spectro-microscopy, of

which findings would be critically useful to acquire the best composition and phase of stable
solar cell materials.

ZQ AX7 Major Achievements

T2 Classification

ZQAIX™ Achivements

& x|2d

244~(Z4) No. of Services

Al24=(7H) No. of Samples

O|2XI4~(H) No. of Users

Analysis Service

2,195

11,853

433

7 ux

=2 Publications

StS|&H Presentations

E3| Patents

Research Result

22(ScCl 21)

2L} Domestic 174
22| International 274
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MATERIALS ANALYSIS

TZFMIE | Jeonju Center

LhePREA U
Sy o

Nano Structural Analysis &
Characterization Research

LEeTE SA) W SANEDF HEXIZIORA Ll &0} E4 Siai|e} HE ool
olmals TESIUT, NT 2 MK 20| BAHT 23 U KIHM0 7|05t7| Sl

We are performing research support and collaborations to improve nanoscience
and nanotechnology. Our research area is specifically focused on the ‘analysis
and characterization of the nano-materials and nano-structures’.

FAEY EnHAIEH0IES 225 HFMLIol=
2xF3 Wit S0l w2 4 e Y
Horizontal-to-Vertical Transition of 2D Layer
Orientation in PtSe, and Its Influences on Electrical
Properties and Device Applications

Iz

ZH| Equipment

oto|3 =22 7|
Micro Raman spectroscopy system (Micro-Raman)

SRR EHRIH0|Z ALY
Cs-corrected Transmission Electron Microscope
system (Cs-STEM)

FQ 23891 Main Research Activity
- Foligh XI2lM ELIEZS 2I5H HIO|2EE Zef BEMXIAH A7
- K2 Bhd 2R YR A HE A R FETR AKX Y
- 20| 2 TehEl S8 MIE 71 JHE
- Protein biophotosensitizer-based |IGZO photo transistors for monitoring harmful
ultraviolet light
- Horizontal-to-Vertical Transition of 2D Layer Orientation in PtSe, and Its Influences on

Electrical Properties and Device Applications
- Development of a Laser-Induced Grapene (LIG) Composite and Its Applications

CHE H2AE| Representative Research Case

X2 g 2R U AXH ST AH U | TR} 7Y

NS 2= 2x e B PiSe, BAF CHHE 28 MT U okt 2x2Mat
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Horizontal-to-Vertical Transition of 2D Layer Orientation in PtSe, and Its Influences
on Electrical Properties and Device Applications

we investigate the structural evolution of large-area chemical vapor deposition (CVD)-grown
2D PtSe; layers of tailored morphology and clarify its influence on resulting electrical properties.
Specifically, we unveil the coupled transition of structural—electrical properties in 2D PtSe; lay-
ers grown at a low temperature (i.e., 400 °C). The layer orientation of 2D PtSe, grown by the
CVD selenization of seed Pt films exhibits horizontal-to-vertical transition with increasing Pt
thickness.

FQ AMXH Major Achievements

2 Classification FQAIX Achivements
[ =N Z44(Z) No. of Services | AlZ24=(7H) No. of Samples | O|2X}4=(H) No. of Users
Analysis Service 957 7670 320
=2 Publications StS|9HE Presentations E3§{ Patents
o7 U
Research Result 35 (SCl 33 S Domestic 62 =2 Registration 174
( ) Q| International 24 S= Registration 121

24 | KOREA BASIC SCIENCE INSTITUTE

MEMEMIE | Western Seoul Center

Etd 7S g4t g

Environment-friendly
Functional Material
Research

RSB/ SE oLX|AT Axl, SRSt Axlet 22 21 TISHY 7ISY AMHLE SEE,
g 7

ARflo] A5 SIS 9I5HHIS 7IxIoiT, SMTYL, BMY NS ZHE BMTS A7E 23
| A )
=

We aim to develop environment-friendly functional materials such as green, energy
-efficient storage materials and environmental remediation materials, and conduct
analytical science research including reaction mechanism investigation, charac-
terization, and analytical technique development to improve the performance of the
functional materials.

WS,@TiND,O; LiteM AXHO| S 4, in—situ XRD & F7|
sf3rs SME} ZHn
Morphological, crystalline structure and

electrochemical properties characterization of
WS,@TiNb,O; HNs

ZH| Equipment

CHE& XRD
Multi-purpose XRD

Battery cycling * Heating + XRD
"y b -
~ o
& 3 '_‘I i:
. 4
——— ; l ‘
(=S

H7|atst 20t XRD SAI2AM0| 7HsSt
in—situ cell
Electrochemical in-situ XRD cell

FQ £3HT Main Research Activity
- Na 0|2 HHE{2| ZIFAXH STt Na 0|2 7HS2| A2kt
- 2|SO0|2TX| S3AK o2 [2tEut 7
AH2IS LI ARHe| ASSH 7127l
- 2XIR! L AR) SHEMY ZREZS} ST
 MF|RE 2AS L Z 00| TE B U7 (% i
- Correlation between performance of Na ion batteries and Na ion behavior
- Investigation of cation exchange effects of Li ion battery cathode materials
- Performance enhancement for wastewater treatment using functional nanomaterials

- International standardization for characterization of 2D nanomaterials
- Structural and mechanistic studies of biomimetic nano-catalysts for water oxidation

HE H7AR Representative Research Case

WS,@TiIND,O, LI=TEE EE5! 2|S0|2%X| 344 A+

WS,@TiND,O, NFs L= TEXE BHdot0] My FH2ARNRIO0|= (627 mAh/g at 1 A/g after 200
cycles, 344 mAh/g at 5 A/g after 300 cycles)2| 45t M52 HQl LI M7 |Hlo| IRsH AXZ
AR TSN 245t M52 2.

Electrochemical performance of vertically grown WS; layers on TiNb,O,
nanostructures for lithium-ion battery anodes

An ultrathin hair-cuticle-like WS, nanostructures which freely grew and intertwined well with
TiNb,O, NFs (WS,@TiNb,O, HNs) without the use of conductive carbon networks was
constructed and exhibited high lithium storage performance (627 mAh/g at 1 A/g after 200
cycles, 344 mAh/g at 5 A/g after 300 cycles). The rationally designed hierarchical structure
effectively prevented the agglomeration and mitigated the volume expansion during the
repeated cycling process.

FQ AXHE Major Achievements

= Classification ZFQAMA Achivements
o1 x| Z44(Z4) No. of Services | A|24(7H) No. of Samples | O|2X}4(H) No. of Users
Analysis Service 925 5.359 355
=& Publications 85|49 E Presentations E3| Patents
o7 A
Research Result 2L Domestic 2Z4 i
20 (S ) 22| International 374
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GEOCHRONOLOGY &
ISOTOPE ANALYSIS

S, BEQRR 5 MAS A 5

t ASLICE

We are leading the analytical science and technology in Earth
and Environmental Sciences, based on world-class infrastructure
for Geochronology and Isotope Analysis (GalA). The research
range of the GalA further extends to several essential National
Agenda Projects related to dating-terrestrial and extra-terrestrial
materials, tracing the natural and anthropogenic sources, and
radiation decontamination etc.

QFMIE] | Ochang Center

HCISH A7

Geochronology Research

IESHS OIXIO[2EHEMVIS Z3lo et WA | SHEA S|t 20Ul
AARS =310, XAl AZIE Bisl7] Hlot BAE /i | SSAHVE
USLICH
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To understand the history of the Earth, we develop analytical techniques on dating
terrestrial and extra-terrestrial materials. We also perform collaborative researches
using various cutting-edge equipment for luminescence and radiogenic isotope
dating, including the Sensitive High Resolution lon Micro Probe (SHRIMP).

XMo|2 Z=o| FMXIH0|A (CL, HAADF, orientation
contrast, BF) AIX! & 21T HCHEH Zat

Electron microscope images (CL, HAADF, orientation
contrast, BF) and concordia diagram of SHRIMP
ages of zircon grain

ZH| Equipment

Ll olxtolSHEAY|
Sensitive High-Resolution lon Microprobe
(SHRIMP-lle)

solpA 3oy
Ultra-high resolution isotope microscope
(IMS 1300 HR?)

FQ £3HT Main Research Activity
LS SR Y 271 i
A |2 SYEAE 225t XTSI 77 [= THL
TNRE AEH JIE
- Mi47| XIZoiA|ol chst ”CHHAHS A 71 =3t

- Development of analytical techniques for dating active faults

- Technical development for the reconstruction of the Earth’s history using radiogenic
isotopes

- Development of analytical technique for dating archaeological remains

- Enhancement of dating techniques for dating Quaternary geological materials

CHE S7Al| Representative Research Case

HOIZ Bl | Lix It 7 o1

SHRIMP, TEM, EDSE AKE310] MOIZ ZEURO| L= RiXe| MHEAS MAlR!, Bt HaY
7|82 Moj20ll Exlist= EHitetE L= QXIS Hush 2|zl Al

Lead oxide nanospheres in seismically deformed zircon grains

The first report of lead oxide nanospheres in zircon from a Phanerozoic metamorphic rock.
The formation of the nanospheres is attributed to high-temperature metamorphism, with

subsequent seismic activity having little effect on distribution or preservation (Geochimica
et Cosmochimica Acta, 2019).

FQ AXE Major Achievements

T2 Classification FEQAIX Achivements
=2 Publications StS|&HE Presentations E3] Patents
o7 4%
Research Result 11(scl 10 2L} Domestic 1074 _
( ) 22| International 324
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GEOCHRONOLOGY & ISOTOPE ANALYSIS

QEMIE] | Ochang Center

SolpIA XISt 17

Isotope Geochemistry
Research

SHEAE2t QI ESORRE] WSt QHSZI0) CHSH 02 7IX| SHHAS OISEMN,
XiHollA LojLH= SAlat oLz} 2IZHlS0| S0l DIXlE FEe HHsHs HTE 2
St USLICE

Isotope and Geochemical Research identifies a various processes occurring in

nature and estimates impact of human activities on environment using multi isotopes
for natural and anthropogenic sources.
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Li concentrations versus Li isotope compositions.
The Han River crossing Seoul evolves progres-
sively towards the anthropogenic end-member
represented by wastewaters and by the various
Li-rich materials

ZH| Equipment

Cg7| fezEsat=n Mg
Multi Collector-Inductively Coupled Plasma Mass
Spectrometer (MC-ICP-MS)

ety elels TR
Isotope Ratio Mass Spectrometer (IRMS)

30| B2 2 492 FHsh| S5t 20| 515t U SIRA o7

- Chemical and isotope analyses of water to identify Korea’s good water sources
- Development of analytical platform for environmental isotopes

CHE 1Al Representative Research Case
2t 28 2lE G20 chst

St
—_ I_
215 S50} ABSYUUATHS B GTEoRM FAS STSKs 2T +E20| 215 ol
S| 20| \IB0| £ BUS 51 SS 2R

Qloi| S| B3t i

Impact of anthropogenic inputs on lithium content in river and tap water
Combination of Li content and its isotopic composition confirms a major impact of the use of
anthropogenic products on Li levels in river crossing the city and in municipal waters (Nature
Communications, 2019).

FQ AMEH Major Achievements

QEMIE] | Ochang Center

&2 Classification FEQAMX Achivements
=2 Publications St3|9HHE Presentations E35{ Patents
o7 U
Research Result 10 (SCI 10 ZLH Domestic 1124 _
( ) 22| International 821

28 | KOREA BASIC SCIENCE INSTITUTE

SIS ST

Environmental Radioactivity

Research

RIT 200 ZXHSHS SWAKY S3lo| SEet E2t U 7450l Chet XSRS HTE 23510,
L7t SALY B2 QI QT £30] ZAL MIGA JHY S Hat 221 A7 U 91X 2UsHA
AT 35T YBLIC

We are studying the environmental distribution, geochemical fate and transport
behavior of radioactive materials in Earth environments. In addition, we investigate
the radioactive contamination and health risk for proper remediation strategy
development.

H= ME S LE W XIGUAREE 55 712 78

Determination of the accumulation mechanism
of NORMs in filters utilized at bottled mineral
water facilities

Z| Equipment

n&E JI20ks ZokM ZE7|
High Purity Germanium Gamma Detector
(HPGe detector)

B MEA7| (LSC)
Liquid Scintillation Counter (LSC)
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- Development of sorbents to remove diverse radionuclides in water environments

- Development of water-depth customized sorbent using bubbling effect

- Determination of NORMs accumulation mechanism in filters that are utilized at the
bottled mineral water facilities

I'.Q

ARl Representative Research Case

o= M2 2 LE U RIGMAMEE 55 712 7S 2 2oy Tt

00| 74747} LB BT0| QU= B MS LY KIS MAMSSAIS 5T MRl 2ayst
o U= YWhAks flelids ZU =2 Holel BH= MES outoh= ZEo| HAE 1 =%
o2 HXI2E EINA 2™ AE MHsh | et S 7HME FIeHE

Determination of the accumulation mechanism of NORM s in filters utilized at bottled
mineral water facilities

This study determined the accumulation of natural occurring radioactive materials (NORMs)

in the filters that were utilized at bottled mineral-water facilities, and evaluated potential
health risk for facility workers.

FQ AMEHE Major Achievements

2 Classification FQAIX Achivements
o7 Ax =2 Publications StS|9H Presentations E35| Patents
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29| International 524 SE Registration 224
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BIOCONVERGENCE
ANALYSIS

HtO IR

=0l= fg—.*lﬂ._*

We are devoted to the development and application of biotechnology
with the ultimate goal of discovering how biological systems operate.
Research efforts are focused on the establishment of integrated analytical
platforms and the support of collaborators involved in joint research in
the field of disease diagnaosis and therapy. A significant contribution has
been made to solving problems which are significant in the nation and in
society.
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QLFMIE] | Ochang Center

QuIA 317

Omics Research

LEAY|S SB35 2SS MENESS 012510] ML Hi0|2 UIA 2A7|Eg
TSt OIS 28510 MHIAYL| Xt 7[HE HEsk= SSAUTE XIREiLICE
Using analytical chemistry with mass spectrometry and bioinformatics, we have

focused on developing a new proteomic method, studying molecular mechanism
of life science, and supporting this for other scientists.
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SAAVpedia: identification, functional annotation,
and retrieval of single amino acid variants for
proteogenomic interpretation

ZiH| Equipment

Sl0|E2|= HEMT|
Orbitrap Elite Mass Spectrometry

1S BN
Orbitrap Fusion Lumos Mass Spectrometry

FQ £31H1 Main Research Activity
TRl HEMEHIE 2SS Ty EAUM S
- Mg CHR] 2 SAISH CHEY| 2AH K
EHR| 78 2 ERI U422 9ISt ojoFst ¢t X2

- Development of a new proteomic approach using high resolution mass spectrometry
- National leading of proteomic and post-translational modification research
- Application of proteomic technologies for target discovery in molecular medicine

CHE S7Al| Representative Research Case

Q17+ HHO| CHHE! HO[E{H|0|A =

CHE| 2 FTA| HIO[EH22E QI7HHO| F_f“—h"é! (SAAV) HEE F Uzt 5104 MiA| ZE2 CHtA
£0| H|0|E{H|0]A (SAAVPedia)S TLE51%S. SAAVpedia= SAAVS| S5 7|5 =M 2l 24
J2|0 B8 F& PE2 1550 U0, www.SAAVpediaorgE TS0 ARRE 4 U2,

al. J. Proteome Res. 2019)

SAAVpedia: identification, functional annotation, and retrieval of single amino acid
variants for proteogenomic interpretation

We developed the SAAVpedia platform to identify, annotate, and retrieve pathogenic SAAV
candidates from proteomic and genomic data. The platform consists of four modules:
SAAVidentifier, SAAVannotator, SNV/SAAVretriever, and SAAVvisualizer in http://www.
saavpedia.org. (Lee et al. J. Proteome Res. 2019)

FQ MXF Major Achievements

T2 Classification FQAX Achivements
=2 Publications StS|&HE Presentations E3§{ Patents
o7 U
Research Result 6(SCl 6) ZLH Domestic 1524 SE Registration 424
29| International 104 (ZLH 3AH, & 127)
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BIOCONVERGENCE ANALYSIS

QEMIE] | Ochang Center

Lo S0 A+

Translational Reseach for
Drug Discovery

7I=SH0IM LICHL7IX| SHSTE et HiolR S8 Sy Q1ZAlE FSsl B EAVIES
JHeShs BE b5k UASLICE

We have established an infrastructure for bioconvergence analysis to conduct
translational research, ranging from fundamental study to drug discovery, and developed
relevant analytical techniques.

CYPAAR} ER stress, HI2Z4 X|[LUZFEISH ZHo| 27|
Relationship between CYP4A and ER stress and
non-alcoholic fatty liver diseases

Z| Equipment
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S2H M=zA32d X1S3t BT
High Content Screening System

; !
S=H 8ol

Confocal laser scanning microscopy

ZFQ 481671 Main Research Activity
- High content screening 7|t S7HHT 2AM7|& {4
- CHHEL AFLSXER (orotein—protein interaction, PPI)7 |8 S7HSI 217 |2 st
- Development of analytical techniques for high content screening-based mediation
research

- Development of analytical techniques for the research of protein-protein interaction
(PPI) based mediation research

& HLAR Representative Research Case
HIZSY X[UZHES HAMN R 2X| T 2SE 7|S01H
- M2 ERR 7 o= HIZEY X7t HSHNAFLD)Z offth X XIZ8H 4 Qi SHAIR0l Aot
SEEH VIS0
- NET7IEE 38U (B AR, 2V E), BTIERE F UiEN 2%
Technology transfer of innovative new drug candidate to treat non-alcoholic fatty liver
diseases (NAFLD)
- Technology transfer of innovative new drug candidate to prevent and treat non-alcoholic

fatty liver disease (NAFLD) with new targets and mechanism
- Initial Payment 3.8 billion KRW(VAT excluded), Running Royalty 2% of gross sales

FQ AMEH Major Achievements

2 Classification FQAIX Achivements
=2 Publications St3|4HE Presentations E35] Patents
o7 U
Research Result 9(SCI 9) 2L} Domestic 224 £ Application 2
29| International 2Z4 SE Registration 52
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QEMIE] | Ochang Center

2AEIY | g+

Development of A Diagnostic
Platform for Infectious
Disease

SIaisls Clorst 2ot A7 |EIEKS I8t MAEo| AASHT FEE XM

We develop the rapid next generation diagnostic platform with high sensitivity and
high accuracy against various infectious diseases.
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et R e SR ey

HI2A Hio[2A (Z) X7} HIO[ZA(R) MSTITT |E ARIE

Prototype of rapid diagnostic test for MERS-CoV
(left) and Zika virus (right)

ZH| Equipment

TN YR
Q Exactive™ Plus Hybrid Quadrupole-Orbitrap™
Mass Spectrometer

HIO[RMIAM Z2H AH0|M
Biosensing Probe Station
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- Identification of antigen and development of diagnostic antibody for infectious diseases
- Development of rapid diagnostic test for point-of-care-testing
- Development of ultra-sensitive diagnostic platform for early diagnosis

CHE S1AL| Representative Research Case

o
+

R

o A TETIE
=

=2

|2A & X|7} HIO[2{A FIEE ShA| & MEEICHT|E it
LRI DA RICHER 512 Bh2 Ol SIXEHA AISKICH |E JHgt
Development of rapid diagnostic test for high-risk pathogens

- Development of diagnostic antibodies and rapid diagnostic tests for MERS and Zika virus

- Identifiction of the novel antigen and development of serological rapid diagnostic test for
srcub typhus

FQ AXHE Major Achievements

2 Classification FQAIX Achivements
o7 Ax =2 Publications StS|9H Presentations E35| Patents
[ ="
Research Result 6<SC| 6) 2L} Domestic 524 =3 Application 14
29| International 2Z4 S E Registration 124

ANNUAL REPORT 2019 | 33



BIOCONVERGENCE ANALYSIS

MEME] | Seoul Center

Hio|2MIC|E & A

Biomedical Convergence
Research

Hio|2|C|H 88 A7XIE EHES Sl Hio|20|CIE X[HHY thS DiME MES |
31, XIS FHiZt 858 BTE Fotx} Lt

As a biomedical convergence R&D support platform, We aim to lead advances in
finest technologies for regional biomedical industries and disseminate scientific
understanding to empower research engagements of regional clinical-biological
R&D communities.

e} Lieelxjol X1 5| 2 Mokl S2iat
SiiSS s Homo) Lh=2ixt B & B U2
Rrixle| otg et T2t

=l |

Schematic of a novel drug-delivery strategy based
on a sequential injection of immune-cell targeting
antibodies and nanoparticles onto tumor cells and
a following bioorthogonal click-reaction chemistry,
enabling drug release deep into the tumor interiors

Z| Equipment

UTHY ASE SN AAY
Luminescence and Fluorescence imaging
system for small animals

HAIZH CHERL SRS S0l
Intravital Multi-Photon Laser Scanning
Microscope

ZFQ £33l Main Research Activity

- HIO|2M|C|Z 1 =8y HAEMYIE Al

o
MHIEAEE SIS - B8 BUE 7SS S5 AT HU 027k Y
- LHcHIO|EHE 2818 HH WA 0] 57 SHE 75
- Nop S QB AT N WR/HE U HTIE FOW ZUE TS

- Explore innovative fundamental research to address high risks and challenges in
biomedical science

- Create a core research platform of characteristic biomolecular information acquisition
to develop novel precision medical technologies

- Establish a human healthcare research platform based on coalescent nano/bio/
environmental technologies

- Develop a preclinical research platform of novel target identification and validation to
discover new medications

CHE H2AIE| Representative Research Case

HAMZES 285t A= T 7= 7L

MZ 7HLE 2U4E M 7|2 St LI UXIE =AFEC 2 Mol =5t = AMLiolA 2285t
HISS Sl TolME Bro| BHet LIRS HEBIES sie Yoz g0l Husas
=0|1 B SeIX| 22 TEHO| 71571 510 X2 522 =Y

Development of drug delivery technology based on a click reaction-assisted immune

cell-targeting strategy

We developed a novel drug-delivery system composed of immune-cell targeting antibodies
and nanoparticles. Consecutive injection of the antibodies and nanoparticles onto target
cells followed by click reaction chemistry enables deep penetration of drug-loaded nano-
particles into tumor interiors, which enhance drug releasability boosting therapeutic efficacy.

FQ AMXH Major Achievements

T2 Classification

ZEQAMX Achivements

o1 X|2d
Analysis Service

242:(Z4) No. of Services

AlZ4(7H) No. of Samples

O|2X4~(H) No. of Users

2,417

9,383

473

ol Alx
Research Result

=2 Publications

StS|9HE Presentations

E3] Patents

31 (SCI 30)

ZL{ Domestic 1724
2] International 724
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HFMIE | Gwangju Center

esfufel G4

Advanced Aging Science
Research

2 S0f HEH 917 QIma} (DYSBASAL U S7FM|)2| XA
T - 29, HUTS NUSE U I0iHS S5 osleiniol J|ut D, 18t 2R AR
ol

To improve research on aging and degenerative diseases, we are carrying out col-
laborative research with universities and research institutes, and providing sup-
port through construction of an aging research cluster and maximizing the use of
our infrastructure.
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BRI EHSHIS 0185 AT W-USBAS HE(BC)
2524

A new method for bone-implant contact (BIC) ratio
using 3-dimensional microcomputer tomography

ZH| Equipment

ASEE HEHITA

In Vivo X-ray Radiography Micro-CT System
(In Vivo Micro-CT)

W BT EXIUAIAY

Luminescence and Fluorescence Preclinical
Imaging System (LFPI)

» O =
ok BhyRist S flet M= SEM Jis e
- RIS nEA HEAMRO| K& S5 R 967HE Fxlsh A2 2

- Analysis of anti-aging and antioxidation efficacy and development of functional materials

- Development of state-of-the-art bone analysis technology for the senile disease

- Continuous supply of high-quality standard aged animals (over 18-months old) and
achievement of 96-month accident-free safety operation

- Building dedication ceremony of “Animal Facility of Aging Science and Aging Research
Facility”

TES

re

A3 Representative Research Case

1
A
X otmaEe Sot

[=] =
2RI A% SIS eIt 319 0j0|a2 ZFE| BE BYS

Comparison of micro-computed tomography and histomorphometry in the measurement
of bone implant contact ratios

Establishment and propose of a new method for establishing bone-implant contact (BIC)
ratio through analytical algorithms using two-dimensional histological morphology and
three-dimensional microcomputer tomography

FQ AXMHE Major Achievements

T2 Classification ZF=Q M Achivements
o1 X8 Z44:(Z4) No. of Services | A|24(7H) No. of Samples | O|2X}4(H) No. of Users
Analysis Service 1,902 14,262 348
oL AlX =2 Publications St3|9H Presentations E3| Patents
Research Result 13 (SCI 13) 21 Domestic 624 &% Application 124
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BIOCONVERGENCE ANALYSIS

ZFMIE | Chuncheon Center

=78 diles A+

Natural Product-based
Biomedical Research

ME 2 ASE HSIDHS (HAOE Liw, Hx} U ME £F0| GUSMTISS HLSHD OFF
£2510] HOUE0| 7154 AAT £ 2 JILPITE A8ST AL

Based on biomedical research at the nano, molecular and cellular level for cell and
small animal disease models, we are developing image analysis techniques, then
apply them to focus on researches related to functional natural products.
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HotmMIZof| AlOH(Zn0) L= UXIE X2I5H &=
LIEHR=S MZXP7IZA SdS SoREXiEEDIZez
25t O[0| X2} 19t TS HIFHLIE

TEM images of astrocyte incubated with ZnO
NPs and related mechanism

Z| Equipment

TALEY SapHxtEnld
Field Emission Transmission Electron
Microscope (FE-TEM)

TZEEME NS FATKIE0IY
Analytical High Resolution Scanning Electron
Microscope (Analytical HR-SEM)

ZFQ 481671 Main Research Activity
- HMASTHIO| REEA U2 U 22| - 2M 7|E iy
HHST I 715 SHEE - AIE JHLUS flst YRE2 Nt BAY JiL 2 HolEHolA T
Mz Y ASE ZSto (Y, 2EE, 2CkSE, st S)0IM EHISY 37 X X27|E o7 o3
EHC THIE S8 03 MAHSY BMY T, HEEMXIHE Y SSAT o™

- Isolation and analyzation of bioactive components using natural products

- Development of chemical profiles and database for functional natural product resources

- Biological disease imaging and treatment studies with cell and small animal models (i.e.,
cancer, arthritis, atherosclerosis, aging, etc.)

- Performance of high-quality imaging research with advanced bioimaging equipment,
professional technical support, and research collaboration

[HE H7ALE| Representative Research Case

IOt LI X2 SEE MZEXZIEA 2 MEAIHO| HIZILIE &HE

QP L Qx| ZAZER |0l FEE Fi= ABIOIA(ZNO) LI RIXte| ZAiE EM S=5 AlmEE
OFMIZ (neocortical astrocyte)oflA Et215HT, 0]QF EE! X7 I=AISIATL MEAIEZ 0|0K|=
240 CHSt HIFLISS e,

>

o

I'

e

Mechanism of Autophagy and Apoptosis Induced by Zinc Oxide Nanopatrticles in
Primary Astrocyte Cultures

The potential toxic concentrations of zinc oxide nanoparticles (ZnO NPs) and associated
autophagy and apoptosis-related injuries that may be associated with oxidative stress and
the inflammatory process were examined in primary neocortical astrocyte cultures.

FQ AMXH Major Achievements

T2 Classification FQAMX Achivements
o1 x|¢ 244:(Z4) No. of Services | Al24(7H) No. of Samples | O|2X}4(H) No. of Users
Analysis Service 208 2,101 o8
o AlX =2 Publications StS|2HE Presentations E3§{ Patents
Research Result 14 (SCI 14) 2Ll Domestic 574 S22 Registration 124

MEMEMIE | Western Seoul Center

36 | KOREA BASIC SCIENGE INSTITUTE

Hjo|2 - oJot S i

Biomedical Convergence
Research

Fgto| 71 A7 | 2fE VLS flot EMESIES 715511 OIS HE5I 2472 T
3h= & st UELIC

We have established analytical platforms for studying disease mechanism and
drug discovery, and developed relevant analytical techniques.
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X35 2 XZ0/F¢3 tAIEE Hio|201#
FHO| 5= M3}

Unique biomarker signatures for cervical cancer
and cervical intraepithelial neoplasia

ZH| Equipment

SPE-800MHz K17 |BHER7|- HY2AY|
AAE

SPE-800MHz NMR-MS System

HH| T 20IE TN II-AFSSA-HISAIZFY EEAT|
UPLC-QTOF-MS

FQ £31H1 Main Research Activity

HE 7| HFOIEDH“%“'EHAUI A

- Biomarker discovery and mechanism identification using integrated analytical platform

- NMR/MS-based Analytical technique for separation and recognition of chiral compounds
derived from thyroid disease

- Rapid characterization and discovery of chemical markers for discrimination of natural
product by gas chromatography coupled to mass spectrometry

- Optical imaging based diseases study

[HE HTAI| Representative Research Case
A3 3 XIZ0[HS U020 W2 7|& 7L
OHMF 2O0IE T U -RIZEAMT |E 78ISt AN Z2ailE! 2 EPI 2M7 |2 0|85 X224
2ot XIZ20[3ME SIXte| &l CHARHSIE HESIR T, 0|2 Salf ZIHE 2Ish Hio|201 S

=T 221 2 7{US #30| 7istt 247 IeE Mgt

Analytical technology for identifying biomarker for cervical cancer and cervical
intraepithelial neoplasia

Metabolic changes were monitored in the plasma of patients with cervical cancer and
cervical intraepithelial neoplasia using LC-MS-based metabolite profiling and target analysis,
and this is proposed as an analytical technology that can identify biomarkers and investigate
mechanisms of the development of cervical cancer and cervical intraepithelial neoplasia.

FQ MMH Major Achievements

T& Classification ZFQAMX Achivements
o1 X9 244:(Z4) No. of Services | A|24x(7H) No. of Samples | O|2X}4(H) No. of Users
Analysis Service 407 8.024 142
=2 pyplications &t3|4HE Presentations E35| Patents
A A
Research Result 1 11 =L Domestic 1224 e —
5 (SCl 14) 29| International 974 £ Application 224
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ADVANCED SCIENTIFIC
INSTRUMENTATION
& MANAGEMENT

| HE SAZHPIHE - 2F |

B2 | ESIRIGGTHS DB IS WHO| T 0| S BEt R
IS TS - 2T UO0|, MES SAS JHstol 24 - 9|

712, thet, ¢ IS S hilo R Aoj Xl U BETE
¢ooﬂsr' Sl 8 ﬁ-T'I*Hlé-.é. (68 esin 2 o

KBSI builds and operates cutting-edge research equip-
ment, and develops new analytical methods to conduct
creative research support and joint research with domestic
and foreign companies, universities and research institutes.
In addition, we develop scientific research equipment to
secure the core technologies and foster the domestic
research equipment industry.

- AR |7HE 2ok
Scientific Instrumentation

- AR |2 Hof
Research Equipment




SCIENTIFIC
INSTRUMENTATION

=

TEH 7 20f

Ad st HTLAH| JHUE ATAH| 27 [&2 StEstn ZAATEH|

FoXF SHLCE 259 (entry—level), M=, MAIE=S &H| 74

[&e| 7|8ty |22 Stdol, SAATEH| AMelHEIIMEE 26}
AR HIHAIE FSEILICE Ol o =AHEH| 8|S X - -S—%"

H|m/Z7 /RIS M /2R |02 ZARIH|O| AMREE S0 ZAKA
S, X[Holaxt ct,

Development of analytical science research equipment will be performed
to secure core technology for research equipment and contribute to the
development of the domestic research equipment industry. We selected
seven types of entry-level, leading-level, and pioneering-level to secure
infrastructure and core technologies. The Scientific Instrument Reliability
Assessment Center (SIRAC) has been established to build the reliability
evaluation system for domestic research equipment. The user facility
laboratorys(T! he use lab. for Korean research equipment : Daejeon, Jeonju,
Seoul) in IRAC will contribute to the improvement of the reliability of domestic
research Lhrough companson evaluation, dlagn03|s |mprovement
and sup .

=R | Daedeok Headquarters

EIXR[0IZ
Zaka} ot

Domestically Development
of Transmission Electron
Microscope

Lite 28t | 71& 20k0lM 22| ALBE|D QU= FakHxin|IZe 247
s LS +AlSIT AUSLICL
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Localization and core technology development of transmission electron microscope
widely used in nanoscience and technology.

30kV EEE SnMXIsin|Zdez St oln|x|
Acquired TEM Images with 30kV low-end TEM

ﬂl:ll Equipment

30kV E2Y EnlXxiH0|ZE (RHAEH / CeBs)
30KV low-end TEM (W / CeBs Gun)

30KV HEE SRHFAH0IE (M7 YE HALE)
30kV low-end TEM (Field emission electron gun)
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- Development of TEM system and evaluation techniques
- Development of electromagnetic optical system

- Development of specimen stage and goniometer

- Development of TEM camera system

CHE HAL| Representative Research Case

30kVvE B2 FrHXiE0|d s

30kvE 22 EnXfGin|Ant s @A HX| GARE A2 AH|0|X|, A|ZwE &X|, CCD TEM
7tz JHS S5l0d X2 L HI0|2 A|22| TEM O|0|XIES.

Development of 30 kV low-end TEM

The first development of 30kV low-end transmission electron microscope and core devices
(5 degree-of-freedom sample stage, sample exchanger, CCD TEM camera) and its successful
result of material- and bio-specimen in Korea.

FQ MEH Major Achievements

T& Classification ZFQAMX™ Achivements

=3 Publications E3] Patents

o7 A

Research Result 2(SCI 2) SE Registration 524

 FRIBOIE AR SO BB B YR
- MAB0IEE SR TIE

- Advanced Dry Pumping Station

- Cooling device technology for an electron microscope
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SCIENTIFIC INSTRUMENTATION

CHEER | Daedeok Headquarters

AP 2953
S| 7

Electro-Magnetic Properties
Measurement System

Ri7|3 e BHE, D2e W IH2 W2ISE 085101 XPIE X Rk SH0M 37|
U Xp| SHSNS SFSH= IS HURILICE
Development of Electro-Magnetic Properties measurement System(EMPS) using

magnet platform, probe and cryogenic technology under variable magnetic field
and temperature

FRLL

i

ZHEXI S210) ARZELS OIZAl0] HHEE S8 71
Thermal conductivity enhancement technology of
epoxy for superconducting magnet impregnation

ZH| Equipment

RRF 7]8 RIS B
Electro-magnet platform for magnetic property
measurement

SEHIZ2E ZT=XHY 7|HE 2MEY ZNE
5 Tesla Superconducting magnet platform

- Development of magnet technology using electro and superconducting magnet
- Development of probe under multi-environment

- Closed-loop helium liquefaction technology using a cryocooler

- Technology of thermal conductivity enhancement using powder integration

CHE H7ALY| Representative Research Case

ZT=X SR ARBEl= IZAS| SH=E St 7&

7| LAS ISt ZHEAMA EH2l0] ABSH=E OIBA| L Ay EloiEA0| EANS JHMEr 2
QU= HHINE dHS JHESIO] OIBA Q| EXEEE 27 |Mo2 =0|= TIaS THLE

Thermal conductivity enhancement technology of epoxy for superconducting
magnet impregnation

The thermal conductivity enhancement technology of epoxy resin used for superconducting
magnet impregnation was achieved by surface modifying method of chemically modified
Boron nitride powder.

FQ AMEH Major Achievements

T2 Classification

ZFEQAMX Achivements

=2 Publications

St3|9HE Presentations

E3| Patents

o7 wx
Research Result 12(SC| 12)

ZL{ Domestic 104
22| International 624

Z9¢ Application 624
SE Registration 624
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CHEER] | Daedeok Headquarters
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Advanced Optical Imaging
System Instrumentation
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We develop next generation optical microscope system and ultraprecision machining
and metrology technique on freefrom optics.

FY/5E CAZH 0| TFT UHEM M S8, 2k 1t
UEMKIAE], F7k 2t Zi2iM FH0|H (3um), 2 KBS
327 S} &0l (0.3um)

TFT heating characteristic analysis application
for flexible / transparent display, Left: TFT, Middle:
Foreign infrared microscope (3um), Right: KBSI
confocal thermal reflectance microscope (0.3um)

ZH| Equipment

SEF ge S0l
Confocal thermal reflectance microscope
(CTRM)

MAIZZ &8 SEF YA SHo1Y
World’s first commercially available CTRM
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- Development of confocal thermal reflectance microscope

- Development of multimodal optical microscope for nanobio applications
- Development of ultraprecision machining and metrology technique on freeform optics

SET GUIAL 50| F i 2 AESt
7|& Qit etA Hi0|Zof| HISH B7HESHSS 108 SFAIAIZ! 300 nm 2 010|322 FXRRE|
o _

IE
LEEY 20| 715 Yolein|Es MESIRCH, 7| SS22 JEMIES THisio] 2018
o:]

Development and commercialization of confocal thermal reflectance microscope
We developed an optical microscope that can measure the heat-generating characteristics
of microelectronic parts at 300 nm, which is a 10 times improvement in spatial resolution
compared to existing foreign microscopes.

FQ AXHE Major Achievements

T& Classification ZFQAMA Achivements

=2 Pyblications St3|UHE Presentations E3| Patents
o A
Research Result 4(SCl 4) ZLH Domestic 474 Z9 Application 524
22| International 9Z4 SE Registration 324

7|20|H Technology Transfers

- BEY FEU} S0IZ, LI ATTAIAUR(F) MFTIER 1248,
ZAT|1E2 1HE2| 5% (2016~19, 2 ZLHRAEF)

- Confocal thermal reflectance microscope, Nanoscope Systems Co., Ltd., KRW 100 million,
5% of ordinary current material sales (2016~19, related domestic and foreign patents)
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SCIENTIFIC INSTRUMENTATION

CHEER | Daedeok Headquarters

2EEATH| Y

Mass Spectrometry and
Advanced Instrumentation
Research

FIEpS S0} HT N0 BBE & U= WYEA B A7 Y| Y 24 JiE0| HUS
X

o
Sotof oj2f 27 |ES MEstn Il ZEEM A7 ZH| MAS X6t USLICE

KBSl is leading future science and technology and supporting mass spectrometry
instrument production industry in Korea by developing mass spectrometers that
may be applied to unique R&D work required by basic sciences as well as relevant
element technologies.

bRl aahad g
4

e T
asheiig T

ok o
e

SAH 0|24 HIHAIZIE OX0|2EH=EMV IS
0|25t OLED S2=AY 7Y

A promising approach for OLED inspection using
a cluster ion beam ToF-SIMS

S2AE 0|24 H|ZAIZH O|XIO|2EZREMT|
Cluster lon Beam ToF-SIMS

2|0|x-7 || =22 AE{ 0|2 HIZA|ZHY O|XI0|2E
HEMT|
Laser-GCIB ToF-SIMS

FQo £3HT Main Research Activity
- AEM ATEH| VNS SeH Oz MEE S =

B 24 - HXI= L

- 3XHH EXL B HHEMT| e

TITEAJAR et

=2 71 HEREAT| R

- Creation of a new growth engine through the development of mass spectrometers and
related research instruments

- Development of key component technologies of mass spectrometer

- Instrumentation for 3D molecular imaging mass spectrometer

- Development of exhaled breath diagnostic system
- Development of positive ion mass spectrometry

CHE H7AR Representative Research Case

7|MIZ2AE0|2S 0|28t OLEDAXHC| ZTH ZIAL

20 keV Ol 7 [MIZ2|AH 0211}t ToFSIMSE 012510 OLEDO| AR ER= 4712 K7 |AKHS0l
Chsl 242k Of22 S2HAES| F710f| 2t R2{5HE 9| SIS LIEHLH0] 2 022 2HAE0[20]
O|XI2AI0|2E AEsh=C Z0loiCh= A2 SRI5IUZ. 0 HTE Sal 2PN &2 4= U=
OLEDAXI| Z8tE HAESH= GCB-ToF-SMSQ| ZXHHZ SISt

ToF-SIMS of OLED materials using argon gas cluster ion beam: a promising approach
for OLED inspection

We analyzed four organic materials for OLEDs by using ToF-SIMS with 20 keV Ar GCIB
Projectiles. The fragmentation ratio was plotted as a function of the size of the Ar cluster
ions. We reconfirmed that a larger Ar cluster ion beam, which has lower energy per atom, is
more effective for detecting secondary molecular ion signals. This study demonstrated the

potential of ToF-SIMS in combination with a cluster ion beam to verify defects in OLEDs
that might occur in the manufacturing process.

FQ AMEH Major Achievements

=2 Classification ZFQAIX Achivements
=2 Publications ShS|9HE Presentations E35{ Patents
o7 U
Research Result 4(SCl 4) TLH Domestic 374 &% Application 574
22| International 624 £E Registration 424
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CHH =3 | Daedeok Headquarters

et e v

Scientific Instrument
Reliability Assessment

ZAUATHH|2| 85 FIt 7|HS ofEstn, SAEHIEEY 28 W 4| blw - gt
TUEh - JHME Sal IAEHIL| MBS YA JLATHUIMES X[ Hstx} B,

The Scientific Instrument Reliability Assessment (SIRA) supports the domestic
equipment industry with increased credibility of facilities through comparison,
evaluation, diagnosis, and improvement of domestic equipment by reliability
assessment and establishing/operating the Use Lab. for Scientific Instruments.

TAATHH| 45 Y H MRIETIHEnk
Annual achievements report of performance
improvement and reliability assessment

TN AP S
The Use Lab.(Daedeok Headquarters)

TF ZATHIEEY
The Use Lab.(Jeonju Center)

M ARy
The Use Lab.(Seoul Center)

FQ 230971 Main Research Activity

- G| MEEEIL A TS s T T IEviE H AE =
YA HE/ZH 2E/ng/EE: 2EY 2S(HH, TF, M3)

- Establishment of reliability assessment platform for scientific instruments; development
of reliability assessment technique and infra structure

- Support the domestic equipment industry through comparison, evaluation, diagnosis, and
improvement of equipment; the Use Lab. for scientific instruments (Daejeon, Jeonju, Seoul)

- Support the application of research and improved performance for Korean research equipment

- Educate of the technical training for extending the lifetime of research instrumentation
and development of advanced research equipment

CHE AL Representative Research Case
SAPEH| €81 Est
- MSIA HATX|R 25074, ] 371 Adk| L QICHE@D 22 32HT| $H0|d, UHPLC AX|, CTRM)
o
S

- IAEH] SSTRIAGT 1)

Performance Improving of Research Instruments Produced in Korea

- The Use Lab. in Daejeon, Jeonju and Seoul. (10 equipments); 250 research supports and
installation of 3D Holotomographic microscope.

- Operating and maintenance education for domestic research equipment.

- Support the application research: 3 small business companies

00

FQ AMEHE Major Achievements

2 Classification ZFQAMH Achivements
] | M5EIETM (2)
SLAREH| e EEX||(H) AR | WR(Z) No. of Instrument
b P No. of Services No. of Educations Performance Qualification
Use _Iab. for scientific Repoot
instruments
250 7(61%) 3
(=HN[ES _ _
T T -XIH| =t
o1 At x| HE7|EmS(Z) StE|UE AHBH Es S s
Supporting the No. of Technical and Presentations PubIIE:;ions
research equipment maintenance training
industry 2L} Domestic 574
9(40H = 5(SCl 4
(40%) 22| International 174 ( )

AREH| M58k Improvement of scientific instruments
- 43D 2272 #olE HeE - =t in vivo ZEIEYEH| IS8
-2 ZEY 2ot 287| 45
- Performance Improvement of 3-D Holography Microscope
- Performance Improvement of in vivo Bio imaging system
- Performance Improvement of Laser Confocal Raman Spectrometer System
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SHEH|2E 20k

T3 I o] 7 0] i FEH S|
2 - 91 719, chet, S [EISS thioz o

We build and operate cutting-edge research equipment, and develop new analytical
methods to conduct creative research support and joint research with domestic
and foreign companies, universities and research institutes.

HXBI0IE W 2R M| 29

- Electron Microscopy & Spectroscopy Analysis
- Hio|23tsHE A | 2%

- Bio-Chemical Analysis

- EEEAM T 2F

- Earth & Environmental Analysis

- AEH| 7|SXA

- Engineering Support

MEATIH| M7 - 2%

- Operation of Leading Edge Equipment

MRIH0IY E2RA
2| 2

Electron Microscopy &
Spectroscopy Analysis

[E.

F57| HZHATI0|E| PLEEEH HAHLIZ #E

Investigation of PL characteristics of organic/
inorganic perovskite Mechanism Identification

Li(GersNios)O:01| ZIXKY ZAL £ DF5Hs 0[n|X|

HREM observation after electron-beam irradiation
in Li(Ge1.5Nios)Oa.

ZH| Equipment

ZDHES SAEY SEnMARHD|IA
Ultra-high resolution Cs corrected Transmission
Electron Microscope(Mono Cs TEM)

4 ]

FAEHE ol X|oj2t SnHEAEEO|IE
Ultra-Corrected Energy Filtered Transmission
Electron Microscope(UC-EF-TEM)

FapHxR0IE S2 7|Hez WX, Likeilz, HIO|2X 22| HXt2d 22
EEA, H S4EA Sofl thEt LI A1 olste] SES olshist ZLi2| At
pa

Jx HI
o

un Hr K

]
h

We are conducting joint research based on understanding nano-scale structures
such as atomic-level structure, electronic structure analysis, thermal property
analysis for understanding semiconductor field, nano-materials, bio-materials,
etc. using a transmission electron microscope.

ZFQ £33 Main Research Activity

- HXE 0lojE / TXOIUXEAREHE 88 77| HEEAIIO|ES| EHEMEMS

- Identification of PL efficiency improvement mechanism through surface characteristics
analysis of organic/inorganic perovskite using atomic-level imaging/electron energy loss
spectroscopy.

- Analytical Research for resistivity, specific heat, AC magnetic susceptibility, and thermal
conductivity

- The findings in this work suggest that the locally different bonding nature is one of the
critical structure determining factors in complex oxides with multiple cations.

[HE HAE| Representative Research Case

- ZuFelis FatAR0IES 22510 2XIE o|o|Eut A UXEMEZHSE EEs10]
7| HZEATIO0|ES| PLEY &Y HIZLIE #E

‘LI5S Y0|2E = E4E Mt F20M 22XCE CIE ZE 7X27F 1RE AFFZ
Edof 71208 7

- The mechanism of improvement of PL characteristics of organic / inorganic perovskite
is investigated by using atomic level imaging and electron energy loss spectroscopy by
using ultra high resolution transmission electron microscope.

- The findings in this work suggest that the locally different bonding nature is one of the
critical structure determining factors in complex oxides with multiple cations.

FQ AXHE Major Achievements

T2 Classification ZFQAIX Achivements
o7 x| Z42(Z1) No. of Services = AlZ2%=(7H) No. of Samples | O|X}4=(2) No. of Users
Analysis Service 742 3316 357
=2 Publications St3|9HE Presentations E35] Patents
o7 U
Research Result 2 (SCI 31 SLH Domestic 224 =2 Registration 174
32 (ScCl 31) 29| International 224 SE Registration 124

ANNUAL REPORT 2019 | 47



RESEARCH EQUIPMENT

HIO|2SSHEAM

(=)
atl =23

Bio-Chemical Analysis

ZoM A RE [F0l Qs 2EE EA [IIE

ol 71 7

Molecular-level investigation of soils contaminated
by oil spilled during the Gulf War

Bl ARZHE EXIet ME(Q)7 212 DOSY |
HNVR AHIEZ

"H and DOSY NMR spectra of monorectangle
and of linear[3]catenane

ZH| Equipment

L s
ZnFsls FalolHE-0|2A0IZREESY
M|

Ultra-high resolution 15 T FT-ICR mass
spectrometer

900 MHz 3x}7 | SHEZT|
900 MHz NMR spectrometer

TEss DR, $XPIZY, X IBHSAT SO HEUHIE TR0 MET(C
B, X W AT £ SSHS T Chet M 2N SSAT BHES TE5H0] ol 35
TS ST UELICE

We are conducting creative research collaborations by establishing a joint research
platform for precise analysis of biomaterials (proteins, lipids and metabolites)
based on advanced high-resolution research equipments (MS, NMR and MRI)
and environmentally harmful substances.

re

FQ 291 Main Research Activity

- g 3 g RaliEE (0IMHX], RERRT, 2l
cE!
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- OARE AP |SHG A 7| HE 2Fgst Rat it 3 oS S22 T
- High-resolution MS-based study for environmental and living harmful substances and
proteins and metabolites in clinically relevant biological samples

- High-field NMR-based study for the structural characterization of biological molecules
- High-field MRI-based study for disease diagnosis and prediction

CHE HTAR| Representative Research Case

ZTsHs RIS 0183t 7| 5 Z0|MBX| K2 S7ISE HLU SHEAY JHL(Giob.
Biogeochem. Cycle.,, 2019) & HIZS® A&12| 220 25t 7= 72X NMR 24(Chem.
Commun., 2019)

Development of an advanced platform for the characterization of fine aerosol-derived organic
substances by using UHR-MS and analysis of self-assembly through non-covalent intercycler
interactions using NMR

FQ AXME Major Achievements

T2 Classification ZFQAIX Achivements
A7 x| 242=(Z24) No. of Services | A|24=(7H) No. of Samples | O|2X}4=(H) No. of Users
Analysis Service 2 351 13.436 681
=2 Publications S3|YHH Presentations E35] Patents
A7 A
Research Result 27 | 2 L i« 07 Z¢ Application 124
(SClI 23) 2L} Domestic 274 £2 Registration 474
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A TH| 2%

[

Earth & Environmental
Analysis

ZaK)

Geographical locations and groups of onion
sampling sites(left), linear discriminant scatter
plot for onion samples from four groups(right)

ZH| Equipment

UAZMT|S HEF QHHSIYA HYRAY
Stable isotope ratio mass spectrometer
equipped with elemental analyser(EA-IRMS)

TEsls OIXIOIREHEAMI,

Xt e EXo)l et 2L BN, SeIRA B4, XA £, XIAUARS 24 2o 24
o
=

i A L] SRSl chit EAX[E

We develop enhanced methods of inorganic analysis such as elemental and isotope
analysis, geological age dating, and natural radioactivity measurement using
various cutting-edge equipment including the Sensitive High Resolution lon
Micro Probe(SHRIMP) and high-resolution isotope microscope, as well as providing
analytical service to domestic and foreign researchers.

SHEL 2M XA
- SHRIMPE &83t M U-Pb HiEH

CEQY B, S4AE S0 it IZA U XY WAS S
=1

- Analytical service of trace element analysis for the earth and environmental materials,
including radiometric age dating

- Surface U-Pb age determination using SHRIMP

- Dating for the archaeological remains and Quaternary geological materials

[HE HZAL| Representative Research Case

ZLHOIAM ZHEHE Ute| X[ BAK] EHH

LA RiEiE YIS 21 XF[o10] OFY SRIBEALY Etd, oA MA EA T2|T
SA1510] 7t X[l IALK| Bh

=1
=
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Geographical origin identification of onion cultivated in Korea
Determination of the geographical origin of onion cultivated in Korea using stable
isotope ratios and contents of C, H, O, N, and S

FQ AXME Major Achievements

T2 Classification ZEQAIX Achivements

o7 x| Z42(Z1) No. of Services | AlZ24=(7H) No. of Samples | O|2X}4=() No. of Users
Analysis Service 1149 11.357 582
=2 Publications StS|9HH Presentations E3{ Patents
o7 A
Research Result | 2L Domestic 624 )
8 (scie) 22| International 474
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Engineering Support

We support maintenance and design techniques to optimally maintain and improve
research equipments including surrounding environment and operate Smart Open
Labs, Helium Liquefaction Facilities and Ultra-precision Machining Tech-shop to
carry out the institute’s mission.

1) HEH| 8X|E4 Maintenance and Troubleshooting of Equipment

IS EM JEZ 2F517| 2leh EHIQ| /A2 H IHE - JHUS XIHGHH, SHTEH| Lol
7|0{8IuAt 7SR 1 LS ast ASLICE

To operate the research equipment in the optimal condition, we not olny support
maintenance, modification and development of equipment.

But we also are training technical expertise to contribute to the research equipment
industry.

0]
4>

SHL I Achievements
TEH| fRX [ 7SI
TEH| RS ISt A Y AR

TEH| fFX[E QIRAMS 2t TRV |IEnS

3D model and Electro-Spinning Drum Collector - SIFOHSIA|N 2F

Y

19 12 18

3D ZEnt M7 |UAL EREAE

el

- Maintenance and Troubleshooting of research equipment.

- Consultation, Design and production for remodeling and developing research equipment.

- Professional technical training to cultivate human resources for research equipment
maintenance.

- Helium liquefaction facility operation

ZH| Equipment )
2ol il ] & X|2AlH| Representative Support Case

H7MAPEIRIE ERZE A7) 2 Hixt

- BF=O CHAIE T2X2| T [RAMEAMR(FeN-C) Mt ZX| X|Z

- MAARE EZEE JEAY|, 30 RHYS Sot MREH 4y

Al X7 THS 3t PSSR0l A

- Yo 25t @FE XASIE Qo M| HAS Set M5 2XEt

Dedign and manufacture of drum-collector for electro-spinning device

- Manufacture of heat—treated carbon fiber (Fe—N—C) production devices replacing

5% CNC 7+27| _
5 Axis CNC Machine platinum catalysts

- Conceptual design of electro—spinning drum collector, production drawing generation
through 3D modeling

- Selection of Drivers for Optimal Condition

- Optimize performance with design changes to minimize errors due to high voltages

Hg U
Universal Milling Machine

50 | KOREA BASIC SCIENGE INSTITUTE

%l

S —

D 100mm Fused Silica #IZ=
D 100mm Fused Silica lens

MRF 282 7k
MREF ultra-precision machining

ZH| Equipment
f '

R7IQUA| EREY BETLE AIAY
Flexible MRF polishing system(Q-flex)

HETH AR bl £5|
Sub-aperture stitching aspheric surface measuring
machine(ASI(Q))

N

) XU 712 H|ZE &Y Ultra-Precision Machining Tech-Shop

HE 713 HIAE2 CiYet 2012] XiR 3 3 M fl6lo ZHE 718718 | EIE
JHESI UELICE

o ki

Ultra-Precision Machining Tech-Shop develops ultra-precision machining and
metrology technique for freeform optics system manufacturing.

- Operation of Ultra-Precision Machining Tech-Shop
- Development of ultra-precision machining and metrology technique on freeform optics

[HE K|\ Representative Support Case

=37 JHLE Fused siica 7H MRF Z¥ZIIZ XA

- D100 Fused Siica 22| MRF ZHUIIEE x| XM=

LG TR ARO| BAFUE WM PV 15 nm)

- U7 0] HZE 2k 3R A2 HE ol

Ultra-precision machining of spherical surface on fused silica using MRF for development
of stepper

- Jig design and manufacturing for ultra—precision machining of spherical surface with

D 100 mm on fused silica
- Improvement in form accuracy for spherical lens for stepper (PV under 15nm)
- Expectation of annual export to Japanese corporation about 30 million won.

FQ AMEHE Major Achievements

2 Classification ZFQ M Achivements
VIENE] 7|&X[(Z1) No. of Services Of| AF=1ZH(2d) Result of Income

Technical Service 259 56

CHLH E-QZH| Service Result on KBSI

JIEXH A

Technical Service SX|E24 Repair 218 items
Result MX|X|¥ Installation 4 items

7| AI7FEHIZ Machining 37 items

EZU IS HH | H44(2H) No.of Services | A|E4(7H) No. of Samples = 0| 2X}4:(H) No. of Users
Ultra-precision
machining Service 42 101 29
Result

ANNUAL REPORT 2019 | 51



RESEARCH EQUIPMENT

EYT ] B AN )
S SR FE-SEne

!'l—u{-;

Yam oL T BT T LT
Al LR T M i}
-
l - ]
L
R o a8 i .|
BEY P BEEPaT| et o]
184 EAI 1EINGA)

Ant=oE |

Various research equipments in smart open lab

ANEQEY MY
Front view of ‘smart open lab’

oAl S JHLFNHY
Open laboratory for co-utilization of research
equipments

3) AnjE@Zat 2 Smart Open Lab
o X

ATIEQEYS ISHIY W BAZISNAE S8 L) - 2% OIZAIS] HUE XIS 2AS
Rigists S| BSLSAIE, 018 Sot BMATIRIO| 284 RTWOLS HAISHD UL

‘Smart Open Lab’ is an equipment sharing facility that supports open self-control
analysis to internal and external users through training of equipment operation
and teaching of analysis skills.

- Operation of open laboratory based on integration of 9 types of general purpose analysis
equipment

- Training of equipment operation to self-control analysis support

- Teaching analysis skills and consulting

- Construction and distribution of safety environment monitoring system

LHE X|2AlE| Representative Support Case

@ FIATRHIO| BF - HES ShA U TS B SMS 2ot AT YRS TE U Y
34 *l%-l*l ‘ADI-E QEEH’ °0=I(_._ 9_._ élﬂl)
MM BAKIR o BE BR0| 758 950 T HuIS TS LR MBS TEsm
SUBIORM 0[BAF 42 A TS U EN SRR 28N Hm

Operation of ‘smart open lab’ based on the integration of research equipments to resolve
the low utilization of national research equipment and extend the co-utilization

Prompt response to user's demands and improvement of excellence for analysis
and research supports by managing an open laboratory based on the integration of
9 types of research equipments that can support general purpose analysis and be
co—utilized.

@ TH| 2F MRt wS Y 2N 7|s MeE S5 018X} XE22M X|H
Z7|x01 2| 2HTS(2010 543), 2033 WD} K| HB/10| L5HS U BT A FA(019
1490l 2 018Xt K22 K13 3 ZSEH| fCH

Self-control analysis supports through specialized training of equipment operation and
teaching of analysis skills

Extension of self—control analysis supports co—utilization of research equipments by
regular equipment operation (54 times and 203 persons in 2019) and analysis skill
teaching (14 times in 2019)
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AEEM X2S g HHIRIuT
Training of equipment operation for self-control analysis supports

AnlEQEY st o &1 A7l o Mg

=T <

Tour and promotion of ‘smart open lab’ Teaching analysis skills and consulting
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Extension of advanced intensive training of equipment operation and teaching analysis skills
Promotion of co—titilization of equipments and cultivation of analytical experts by extending
advanced intensive training of equipment operation and teaching of analysis skills in
addition to regular equipment operation training.

@ 71Z =S5} MBS FHIO| M U A BH| £
RISOR RS0| K5k, SAZNIO] AIZIN0| 2 018Kt 42 UES BA BHlo| Z2i2 &
ADIEQEM 2 BIM5}

[e— |

r&"

Improvement of composition of aging or low utilization equipments and introduction of
new equipment

Activation of ‘smart open lab’ operation by introducing the customized analysis equipment
with automated operation and high reliability in analysis results.

FQ MEH Major Achievements

2 Classification FQAIM Achivements
O|2X1(H) 07| 2H(7H)
7A4(A) No. of Users No. of institutions to use
No. of A7l z=z
EH| X RIAX o A7 37|2t
o Services L 2= e | BTE | B2
Service Result Internal external University : A
businesses | institution
406 9 55 7 17 1
he|gsax EH|mK(2]) 7|1EXH2() 24sK(2)
External activities No. of Training No. of Technical advisor No. of Tour
Result 54(203%) 14 16
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Operation of Leading Edge

Equipment

B2 | RTISIX RICITRIS T8I 0] SOl 0f0|CI0f TEtnt 7 |E el L 5 S ZLhel
o1 o] W22 S0 KA SIsH 27HS M RIS AX| - 2Bk USLICE

KBSI has established and operated national cutting-edge research equipment to
extend the research areas of domestic and overseas research institutes for realizing
the creative ideas in science and technology and resolving the challenging problems
in fundamental scientific researches.

- ZNHAFIXIADIZ (HVEM)
- High Voltage Electron Microscope

- ZNEs AHFEMT| (15 T FT-ICR MS)
- 15 T Fourier Transform lon Cyclotron Resonance Mass Spectrometer

- AXI7 | & Xp7 |2 HEFX| (900 MHz Cryogenic NMR)
- High-Field Nuclear Magnetic Resonance

- 1Esls O[XIo|2EZREAT]| (HR-SIMS)
- High-Resolution Secondary lon Mass Spectrometer

- XEMICH 828! in—situ LIS A A|AE! (AISAS)
- Advanced in-situ Surface Analysis System

- Z0|M| o|Xto|2EZEAT7| (Nano-SIMS)
- Nano-Secondary lon Mass Spectrometer

-HEZ CHXH 2|0|X 2ZAAH (FMLS)
- Femtosecond Multi-Dimensional Laser Spectroscopic System

- 7T &M MRI AJAE! (7T human MRI System)
-7 T Human Magnetic Resonance Imaging System

-MEME XIMUYENMAIE0|A (Bio-HVEM)
- Bio-High Voltage Electron Microscope

- SPE-800 MHz 3HX}7| 2HEZ7| -2 M7| A|AE (SPE-800 MHz NMR-MS System)
- SPE-800 MHz Nuclear Magnetic Resonance-Mass Spectrometer System

54 |

KOREA BASIC SCIENCE INSTITUTE

CHEER | Daedeok Headquarters

X nXetENIMAIS0|ZA

High Voltage Electron
Microscope / HVEM

SiRIiSlo] TAMIK| AVH BHIE 4 Sl ZTHASTFRIH0|Z (HVEM)S ASHe| 71X
STt Z0jM] ARHE S 7Z0eH U SSaIS S0l Hs BS #E HTIHIZ 2%
ST QL

The High Voltage Electron Microscope (HVEM) utilizes a high accelerating voltage for
structural analysis at atomic-resolution. The HVEM is employed in basic and applied
sciences, such as in structural analysis of new materials and development of
infinitesimal materials.

Lhz X2 o] YIRIEHY TxEN
Atomic structure analysis of the nano materials

UAZ B TEHE S Tt
Real-time structure analysis

ZHH|EM Characteristics of Equipment

- RARKZSHS(0.12 )izt TBAZ £60)2] SAKHOR Lit-B7lo| 3712) PIRITE 24| 43 75
BRI OILIRIZEHV-GIF) FAOR LIS To| S13H2N 28 75
S4 HRIE AIHECIS 7|50l H2TH n20| MAIZHEN 23 THs

- Observation of three-dimensional (3D) atomic structure of materials by concurrently
implementing its atomic resolution (0.12nm) and high tilt specimen angle (+60°)

- Chemical signal detection with high collection rate using the advanced energy filtering
system (HV-GIF) that utilizes the relativity effect

- in-situ and Cryo-EM analysis with customized specimen holder

CHE 1AL Representative Research Case
Al\|ZH HR BHEIS E51 12] o7 0|=9) EAM 7

=
HARHTEM BMEHOZ 72| WZAH UAS 2SI, YAl 01S 20| [100] Al Zo2 HY
0| LlstE A ARz HESIH FEHANUX|IZE YA ol32| 5ol Sibids

Characterization of grain boundary migration in Cu bicrystals using in-situ heating
TEM experiment

We examined a Cu bicrystal specimen composed of two grains with surface normal direction
of [100] and [110]. This work demonstrates that a misfit strain developing at a coherent
grain boundary in Cu affect the migration of the grain boundary and produces a defect near
the brain boundary, certainly, to relive the accumulated strain energy.

72| WY Y7 oISof| chEH MAIZHS2 TEM 2M
in-situ heating TEM analysis of a grain boundary migration in Cu bicrystals
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QFMIE] | Ochang Center

= H=l = =
E1FH5ls EeEAMT|

15 T Fourier Transform
lon Cyclotron Resonance
Mass Spectrometer /
15T FT-ICR MS

Z0ESHS 15 T FT- ICR Z2EAM7 = MIA| 20 +~Fo| T2 Folisnt el S LIEREE =Ly
YT 2AEMTH|E, IHI'HXI XIAR7IE Sot 22 SBAZRE 2R, HAS, CHAK

=M 2ol 38 E3&[x UELICE

Ultra-high resolution 15 Tesla FT-ICR MS is the top-class mass spectrometer in
Korea that provides a world-class mass resolution and accuracy, and has been
used in the fields of environmental analysis (i.e. air dust and natural organic matter),
petroleomics, and natural product, metabolomics.

E|Yl 13 WeiX|H EER7IST O|dE 432 #Y
The relationship between DOM and microbes in
Tibetan Plateau glaciers

’ b, % —
..'.( 5 &
P %
~ S
~09

QI oM 22I8t AAF 07 CHEE 2M
Identification of human blood-derived ex-
osome-specific marker protein

ZH|IEM Characteristics of Equipment

- MiA Z|T X7 |1Ee 2 ZnEsHs ()10,000,000) 2EHEM S
- HERIAR RO MAI0I23I0L HAIER0I231E A 7Hs

- EXIGY £F, APCI APP|, CIRFE LC/MS/MS S2| LIS 7|5 B
- CID, ECD, ETD, IS-CAD S2 C|fet EHEIAZEM A3l 71s
- The world best mass resolution : > 10,000,000

- Dual ion source : ESI/MALDI

- Applicable methods: MALDI Imaging, APCI, APPI, LC/MS/MS
- Various MS/MS techniques: CID, ECD, ETD, IS-CAD

il
5

T

CHE H7AF| Representative Research Case

FENFs BHEMVIS 088t ZOIMHX| 72 Folin7 ISR FLEME 7L

21 240l 2 10| =l U= U DIMTX| 2RI SHESIALL 7 |2 Hatet 2RAE S| 7|
IS Olalfst7 | e, ZOIMZXI0 SEReE SefR7 2R e X o 58S fet zu=
s 2EEAM7|Ee] YURMENES F55tn, 015 &M Z0IMHX| 72 2LEF7 =0l
e Feitt YEE SS58 (F7IMZ2ME O|MHEIAFT STk 428),

o
Development of comprehensive analysis method for hazardous organic substances

ol T
ra olr I' r

[ml
04

in PM 2.5 airborne particles

To overcome the health-threatening domestic fine air pollution problem and understand
the chemical composition and formation mechanism of fine aerosols in the Arctic related
to the climate change, the chemical and molecular compositions of PM2.5-derived organic
compounds were characterized using a 15 tesla FT-ICR mass spectrometer (Conducting
the National Strategic Project-Fine particle).

23 7 |ISEEN H siY S=22E 5= EMZeL ZuFshs TR HIo|Eol E =0|MHX| S8zt
Characterization of Arctic aerosols in combination with arctic airmass back-trajectories and ocean chlorophyll conc.
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QEMIE] | Ochang Center

A1 1 [SEEX

High-Field Nuclear
Magnetic Resonance /
900 MHz Cryogenic NMR

7

900 MHz &ix}7| 2% 5%*7| IRl= MAEX YHTE B W Aoplueino] siA Zu|2
2N 271N IS &8 A7 T2 g8t USLICL
900 MHz Nuclear Magnetic Resonance Spectrometer is a core equipment for a

study of biomolecular structure and development of new drugs which is installed in
Ochang Center. It is utilized as a national collaborative research equipment.

FQ #850F Application

iy Jllb?‘}w*dd Free

i. I
AIIJ@UUI llLJ 1% mmplan

CHHE LI=301E 0|88 SZHI0[2IA RNA HE

Influenza A Virus RNA Promoter Using a Protein

Nanopore

- COSYTOCSY
Y HMBC

AMa|ats 2xlo| TxEN

Configuration analaysis of bioactive molecule

ZH|EM Characteristics of Equipment
X2 D2HO|H RIZTE= 7|E A2 Z250| 44 014 (8,000)122 A¥ ARIS 1/1622 H=
- 100 uM O[5} HHHEl =X Jts
100 ug M| °C A3 7is
- The cryogenic probehead is 4 times sensitive (8,000) than RT probeheads and can
reduce experiment time 1/16

- Up to 100 pM of protein sample
- Up to 100 pg of natural product of *C experiments

X 7S S

5l holding chaperone I8t sH= 4o 2 ALt M8l AEHOf| A Hsp33
EF—Tu CHeHZlof| 251 28610 EF—Tu CHiZElo| 20| Z0iHetE stoz A Mo CHiHEl
2aliol| Hofsict= RS2 M 2M2 Sall FHE

Functional study of protein by NMR interaction analysis

Hsp33 was identified as a holding chaperone that is post-translationally activated by
oxidation. Identify the function of Hsp33 using NMR interaction study that the holding-
inactive reduced form of Hsp33 strongly bound to the translational elongation factor, EF-Tu
and catalyze the EF-Tu aggregation and contribute to cellular proteostasis

2
r n

r
|0
pd
<
;U

(a)
win EF-Tu - w57
102 ] 4 T (02 ey o
ol bl B B T
1o . 6 w
5 e, 26
T & *’“nf w1
EII! Potanr. oaien
z ¥ -"'ﬁ:d-? .ht."'."'} 1§,
. 4 -
LT T “";-J;“*"":
id"":“l- "
A e T
o RS
s B -l‘. 'f'jnfr - "
. - -~ -
130 = TS
e %5 an  KE  OEM FE T0
'H (ppm)

Hsp33 Tt AL EF-TuQ| HSAIR M2 NVR AMSHs}
NMR CSP analysis of Hsp33 protein by EF-Tu interaction
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QFMIE] | Ochang Center

UF5EHS
O|X|0|2&EHEA7|
High-Resolution Secondary

lon Mass Spectrometer /
HR-SIMS

TE5Hs O[xI0IREEHEAMT| (HR-SIMS, 22IH : SHRIMP-lle/MC)= IS Z!2| O|M| ol
CHEH SPIRAHIS SHe £ IOM A U D[S HHEN ATl BR5ln UG
L|ct,

High Resolution-Secondary lonization Mass Spectrometer (HR-SIMS, model :
SHRIMPIle/MC), which can measure the isotope ratio for microscopic areas of sur-
face in solid materials, has been operated for researches on geotectonic age and
surface analysis of trace isotope elements.

FQ 250t Application

Pahe-H SAUL AhEH
U-Pb geochronology

o, MWD T
2 5 :
S +—4 &
L L bl xﬁ w"
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OIMZEE S84 B HUEA
in-situ isotopic measurement of microtexture

- 50% 121} 10,000 2HZHS2E 1 ppm BESH /X

- SEA SA| 20| 7ksE TR EET|

P QIRIA BMS Bt W2 HiZZLo| THRILIO| HE7| S

- KBSI SHRIMP is the first high resolution secondary ion mass spectometry in Korea.

- It has low detection limit (~1 ppm) with 10,000 mass resolution and 50% transmission.

- Multi-collection system with charge-mode electrometers can measure Pu isotopes
simultaneously

CHE HPAI| Representative Research Case
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P-T evolution and episodic zircon growth in eclogites of Victoria Land, Antarctica
Quantitative P-T path and precise U-Pb zircon ages in the barroisite eclogites in the
Lanterman Range, Antarctica. were determined using SHRIMP U-Pb isotope dating.
Two distinctive stages of burial dated at 515 + 4 Ma (~2.5+0.3 GPa and 660+100°C) and
498+11 Ma (~26+3 kbar and 720+80°C) were recorded in episodic domains inside zircon
crystals.
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The P-T diagram summarizing the geothermobarometric results and Tera-Wasserburg concordia diagram showing
the SHRIMP dates in the study area.
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CHH =2 | Daedeok Headquarters

AL S8 in—situ
LHc A A A

Advanced in-situ Surface
Analysis System / AISAS

to

H A= Axf/AXIe] M2 2M0| 7ksE 85| SETHILL 7EL| ML AT =1
TS O|SAIA- R HZEE|0], Of2H LiteAX/AXMMNAHO| MIAIKQ! XA H ciStat H7L 0|
SEAT 7IH0| El= I71H SSEE ATEHIZE 2SI USLICL

This system provides the total analytical solution to academic and industry uses by

means of establishing the one-line in-situ analytical system that consists of high-ends
leading 7 analytical instruments and 8 device fabrication systems.

CHRAS J24El BA| SHE
Large-scale graphene analysis platform

HHE{2] AY 24 SHE
Analysis platform for Li-ion battery

ZHH|EM Characteristics of Equipment

- SYEH|Z NI ZE/MEI/EER] LieAXie] SM(ME, 71X, HH, S2l/35HE E4)
20| AlE2| 37| = 20| 0|0

- Recipe 7 [gt2| XtSst S8 EH|2t AAIZEHEA0| 7158 AJAE]

- 2700l == ¢lo| AX} M[ZH0| 7H5S10{ operando EHZI0IA S2I/31H EA A 481

- Nanomaterial properties including chemical component, structure, and physical/
chemical characteristics of metal, ceramics, and semiconductor manufactured in the
processing systems are analyzed without exposure the sample to air

- Analysis systems were developed on a real-time measurement basis with automatic
deposition systems based on the recipe

- The physical/chemical characteristics of energy materials can be measured under operando
conditions without exposure the samples to air

CHE 1AL Representative Research Case

491%| TMD CHEBIZ0| FAISZ0| UES S it

=
NUBDS BNEIAS. TRRIL 2ABHITHS 0B5l0] AIRO| 4T U AESO)
T2 RUNS SOISIS, O] WEHOR BEI VD MRIBIES 0185101 Lhest 2 24
SIS ATfEO| MM SEIISNS 013!

H—7 oo .

Atomic level customization of 4 in. TMD alloys

We achieved the synthesis of MoS,.,)Sex, ternary alloys with customizable bichalcogen
atomic (S and Se) ratio via atomic-level substitution combined with a solution-based
large-area compatible approach, resulting in 4 inch. scale production of MoS;eSeq s,
MoS1.57Se0.63, MOS1.15S€085, and MoS.46Se1.54 alloys, as well as MoS, and MoSe:.

T .

(ED TVD AM2IBIT RIRRFE, §IXIE B FRITR0N S HEE (9) BEXIERHOR Sol5
TVD A2EEel sEiny 2F Znt

(Left) Conceptual representation of atomic construction for pure-phase MoS;, MoSez, and
MoSz1xSexx ternary alloys (Right) XPS results of the ternary alloys
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BAMIE | Busan Center

20| Olxt0I2
aareAy|

Nano-Secondary lon Mass
Spectrometer / Nano-SIMS

50 nm2| E&E Uxjo|2S ALESI0] 1x| AR0l| SRE S0[2F HAC| 2EE NRSHsOR
o|o|&E 4 = =0(M| ofxlo[2E2HEAM 7| (Nano—SIMS, 2H: Nano SIMS 50)2 271X
3 & HAEH|E st USLICH

The Nano Secondary lon Mass Spectrometer (Nano-SIMS, model:Nano SIMS
50) can perform the quantitative imaging process with focused 50 nm primary ion
beams for the distribution of trace elements in materials. It is operated as national
co-utilization equipment.

FQ =250 Application

2|S0|XIHX| EEE UX} YUXle| A 22 BN
Element distribution analysis of cathode materials
for lithium ion battery

IYE A-Zn—Mg 32 BH Mt 22 2
Element distribution analysis of surface oxide film
for high strength Al-Zn-Mg Alloy

ZH|EM Characteristics of Equipment
- N7l &2 S7HESHS(50 nm)2| O|X0|2EIZHEA 7|
|2 FHolAel O BA OIS HE 7Hs
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- World’s best spatial resolution (50 nm) in a secondary ion mass spectrometer
- Multiple detection of impurity elements in a small area
- High-sensitivity imaging of light elements (including hydrogen)

CHE SH7AL| Representative Research Case
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Self-healing behavior of Inconel 617B superalloy by using Nano-SIMS

The aim of this study is to observe the self-healing behavior in Ni-based heat resistant
alloys used as aerocraft engines, power plant gas turbines, etc. Micro-cracks in super alloy
were filled with boride precipitates after annealing process in high temperature. Nano-SIMS
element image mapping indicates that the micro-cracks were filled with metallic precipitation
(B, S, Cr, Mo) and non-metallic precipitation (C, B, S) in super alloy. Creep strength can be
improved by self-healing effect.

R s | AT g B L

— z = - ——

02 IR 2P & LA 2 E iZel 0lAZE LY NanoSIMS 24 22 24 o[0|X|
Nano-SIMS element mapping of micro-cracks in Ni-based heat resistant alloys after annealing in high temperature.
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MEXMIE] | Seoul Center

MEX Chfel 3(0|X)
EEA|AY

Femtosecond Multi-Dimensional
Laser Spectroscopic System /
FMLS

Exio] 214 SXIQIS HEE CHRIR MAIZHEAR 4 Qi BIEE CIXIR 20| 23 ALY
2 3ie}, M=, MEE0l0flM CiFst SR FXTHUES SHSH FH A70f| &8s UASLICE
FMLS can observe fast molecular events on a femtosecond time scale, is being

used for investigating ultrafast photochemical reaction dynamics of a variety of
molecular systems and nanomaterials in chemistry, biology and material sciences.

—— |
=

HER A £7 SBE 232 0123 St
S2{AE LYEAte| HASHS
Investigation of carrier decay dynamics of
luminescent gold nanoclusters using
femtosecond time-resolved transient

Ho|Z4 L3N 01F TxO| Alsl H3t S o7
Study on time-resolved optical responses of
transition metal dichalcogenide heterostructures

ZHH|EM Characteristics of Equipment
- MRIM-JIAIZM oflX] FH0lA] O|XH ZIE 2! TRt 25 AT 3 s (LI AL, 2
AARS)

- EXP & Mzo| SE-EIE HEX AR 2 2 ¥ 7is (35, =X LUK} S)
(=)

HIMY st SAUS 0[28 ZHS 201K 212t 28 EM (SRS, CARS)
-SETHII0IZ 2ES 2 Oj01E TIE TH

- 2D vibrational and electronic spectroscopy in the infrared and visible frequency ranges
(nanoparticles, photosynthetic system, etc.)

- Pump-probe transient absorption spectroscopy of molecular systems and materials(metal
nanostructures, semiconductor nanoparticles, etc.)

- Coherent Raman Spectroscopy utilizing nonlinear optical effects (SRS, CARS)

- Development of ultrafast chiroptical spectroscopy and imaging techniques

CHE HAF| Representative Research Case
ZuFshs 2l2t 0l0| S st HIZH CARS 415 | 7|= i
- Ml 7He] Z=EHt 2l0|&0f| 2f6t 01F SRS (simulated Raman scatiering) IFSS 0185101 HISH
CARS (coherent anti—Stokes Ramean scattering) 4S5 01| CHSt MEHE XXV} 7HSElE 2Y
- =5 mofo| CiZalM ¢ 28 Al ZnEshs HIEA| 2X1EIS olnfd S0l 28 7ts
Development of non-resonant CARS suppression technique for super-resolution
Raman imaging
- We demonstrated that a selective suppression of the non-resonant CARS signal can be
made via double SRS processes with three ultrashort laser pulse beams.

- The present technique, when combined with a doughnut-shaped depletion beam, can
be used for performing label-free super-resolution vibrational imaging studies.

Double SRE-CARS suppremacn technique
for supsesokbnn virainnd imsgng

Z RS HIEX| 2XLIS 001EE 215t 015 SRS R=—HISH CARS AlS K| 2271
Double SRS-induced non-resonant CARS suppression technique for label-free
super-resolution vibrational imaging
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QFMIE{ | Ochang Center

7T FH MRI A|AH]

7 T Human Magnetic
Resonance Imaging System /
7 T human MRI System

ETXE MR AJABIOR 0|22 30T MRI CiH| MSZIE7 4510 EDSHAMSE (~02%0.2
mny) SAS S22 £ o, ILHEE 8illd M HIE 8510 nEEQ| k| MiE 1= £0o|
7Fs510 RS Y7 s o] 85t UELICt

Distinguished advantages of the ultra high field 7T MRI system, comparing to the
conventional 3T MRI, are enhanced signal sensitivity and higher spatial resolution
(~0.2x0.2 mm?). Recently added 8-channel transmission system provides much
higher image quality, so that helps brain disease and functional studies with
enhanced high definition and sensitivity.

FQ 250t Application

OHYE HEE S AT 2of
High image resolution for brain diseases studies

SHAIEI BOLD Z=S 0183 H7ls 24 & 2ot
Brain functional studies using enhanced BOLD
signal strength

ZH|EM Characteristics of Equipment

- ZTOAE SSAHE 7 HIS2E ZTE KM 3 ZARKRE AIAR
2 32 72 4 RF AJAH
- HIEEX Zushie Ha & ATERH EA

- Actively shielded compact 7 T superconducting magnet and gradient system
- 8-channel transmit and 32-channel receive RF systems
- Non-invasive ultra high resolution images and spectra

=
7T MRIZ 0185t ¢=510|M ¥ mZI& Eat ZIEkR Hio|20t7q JHd

(5101 7T MRI2| SRl Xfakg Rid: S84 E8.
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Al Representative Research Case

1o
—Ho

Y Y. 2R SCE M0l =2 HIx (Z=510|H 2t ¢ 20201, QIMS, DOI 10.21037/
qims.2020,02.08) (IHZ & 28t 472 20191, JAST DOI 10.1186/s40543-019-0199-8)

Development of biomarkers for Alzheimer’s and Parkinson’s disease using 7T MRI
Utilize the increased sensitivity of magnetic susceptibility of 7T MRI for the Alzheimer’s and
Parkinson’s disease (AD and PD).

Found much higher susceptibility changes at the disease monkey models comparing to
the normal. Publications: AD research (2020, QIMS, DOI 10.21037/qims.2020.02.08)

PD research (2019, JAST, DOI 10.1186/s40543-019-0199-8)

ki

(A B) Z=5to|H ¥ (C) IRzl HetmH ol Matmdlo)| Chst Xiste Hate] Zab= 7T MR et
Quantitative susceptibility maps at 7T MRl for (A, B) Aizheimer’s and (C) Parkinson’s brain diseases.
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QLEMIE] | Ochang Center

HO|2 ETHUIEIHAIHNIZ(Bio—HVEM)S MIEA7IZ, BRI, HIO|2-Lix SEHAIZO)
3RHR CHRIE-TaAL P AT AIOF 9 Lz MATY W S 7|Za18 X S|t
Sopoid 2718 25 &S 57 A2 2HET YL

MENE Z7Ht
EHXIH0|Z

Bio-High Voltage Electron
Microscope / Bio-HVEM

Bio-HVEM has been in operation as a national co-utilization equipment in basic and
applied sciences for 3-dimensional large area-high resolution structural analysis of
cell organelles, proteins, and bio-nano specimens as well as development of drug
and nano materials.

ZHH|EM Characteristics of Equipment

- TAAZE (£70)3 TESHS (0.15 nm)S 0|83 MIZ A7|2 So| TaHAt 3%t 7Z 2
- TETH (1,000 kV)/ in—column OILIXIIER|Z THERIAE o|0|X| &S 7Hs
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- 2|0[E2|A Tie2lol Vs AR 2 BHH/Ts AL 0|0|X| 725

 AZol 34 ST S8 INS FAH0IZG B 43 75

- 3D modeling of cell organelles by high tilting (+70°) and high resolution (0.15 nm)

- Enhanced contrast imaging using high accelerating voltage / in-column energy filter
- Analysis of Enhanced large-area with high resolution by Limitless panorama function
- Cryo-EM analysis by rapid and continuous freezing of biological specimen

CHE HAI| Representative Research Case
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Improving insulin resistance by suppressing muscle PDK4
- Improving insulin resistance by suppressing muscle PDK4 and controlling organelle interaction
in skeletal muscle of mice with diet-induced obesity.

FQ gf50t Application

- Electron microscopy confirms relationship between PDK4 and endoplasmic reticu-

_ T . . . .
[ 'ﬁ": ] —t lum-mitochondrial association

HRIERT2Hm]| 7|2t FHS (1 pm) ML XHZ
3xHH O|MIRE 2

3D ultrastructural analysis of thick(>1 pm)
bio-nano materials using electron tomography

&y & ol
,%‘%j @wffl}

HR-LE iR O] 3XF CHHZA x| 2
3D large area analysis of bio-nano materials
using limitless panoram

CD == HFDE 3Z8HWT X Pdkd2 / 2 0IRAZRE| E2|8 ¢ 25 L SR/ ERa} 0|E2=2(0te] HxKH0I oln|x|
Representative TEM images showing the association of SR/ER and IMF in gastrocnemius muscle isolated
from CD-or HFD-fed WT and Pdk42/2 mice
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SPE—800 MHz
SHRL7| SHEHT-
RRHA| AJAR

SPE-800 MHz Nuclear
Magnetic Resonance-Mass
Spectrometer System / SPE-
800 MHz NMR-MS System

MSMSAE] |

SPE-800 MHz NMR-MS System2 LC, NMR, MS7} 22}21 HZEl hyphenated system22
EZSIEE LCE 22| & 1T 800 MHz NMRZ sfetEe| EE E015k= CHAINI/AHE £0f
E35 2F ZHILICE

SPE-800 MHz NMR-MS System is a hyphenated system connected by LC, NMR,
and MS. It is a specialized operation equipment for metabolites/natural products

which identifies the structure of compounds by high sensitivity Cryogenic 800 MHz
NMR after separating the mixture by LC.

Fo =280 Application

G 41 Fl aamg et

SE AR Z2md 2A48 S5 to|2atA EX|
|:|| EHM AL %] EFAH

Metabolic biomarker and signature discovery by
integrated metabolic profiling analysis

LC—SPE-NMR/MS hyphenated system2 &5t
5—>_3P='o| __rlx s_}o|

Structural identification of mixture using LC-SPE-
NMR/MS hyphenated system
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ZH|EM Characteristics of Equipment
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- It is used as an integrated analysis system in various fields such as metabolite identification
and metabolism elucidation in metabolomics and natural product research.

- This equipment is used to identify of the structure of compounds by high sensitivity 800
MHz NMR and UPLC-QTOF MS after separating the mixture by LC.

CHE HA| Representative Research Case

M
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- JW7HR12] EEHRI ER(enterotype)of| 2t CHE THEIQ| FLHO|YZ 2t CHARA| B3t 2H2t

Differential effects of typical Korean versus American-style diets on gut microbial
composition and metabolic profile
- Diet-specific effects on microbiome and metabolome were observed in randomized
crossover clinical trial of typical Korean diet and typical American diet.
- Microbiome and metabolome responses to the experimental diets varied with individual
enterotypes.
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(A) NMR spectra of serum and urine (B) Important metabolic pathways influenced by diet intervention




OVERALL MANAGEMENT OF

NATIONAL RESEARCH
FACILITIES & EQUIPMENT
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The National Research Facilities and Equipment Center
(NFEC) was established according to the framework
act on science and technology to support advancement in
research facilities and equipment, which is the infrastructure
of science and technology for R&D. NFEC, as an overall
supporting organization, has been performing the mission
of strategic investment, promotion of co-utilization, and
overall management of research facilities and equipment
to improve national R&D productivity.

- S7IATAL - A B ML X
Support to Make Policies Related to the National
Research Facilities & Equipment

- D7ISTAI - B 23 A - J= 2F XA
Support for R&D Programs and Systems Related to
National Research Facilities & Equipment

- Z7IATHL oflat BES 5 ARAIA - ZH] offd ko] 2
Operation of the Research Facilities and Equipment Budget
Review for Organizing Government R&D Budgets

- HEARAA - 2] 7= - 2YFI= JHM
Improvement of Large Research Facilities and Equipment
Operation and Utilization

- RE - XS O XIS
Support for Transfer Idle Facilities and Equipment to Other
Researchers on Demand

- ZEUS B2 SsEY 29
Operation of the Zone for Equipment Utilization Service (ZEUS)

L STAN - S| BEEE 2t X/

Support for Transfer of Idle Facilities and Equipment to Other
Researchers on Demand
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Mouse auditory cell Confocal-LSM image



OVERALL MANAGEMENT OF NATIONAL
RESEARCH FACILITIES & EQUIPMENT

7 tHTA[E - E
2 M2 K|
Support to Make Policies
Related to the National

Research Facilities &
Equipment
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THATAIY FFT| BalHA AEHek, ofA
Agenda item for systemic protocols for full-cycle
management of R&D facility

H[2X} OECD GSF M2 ¢3&
24 OECD GSF workshop in Seoul, Korea
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NFEC functions as a think tank that establishes national initiatives for efficient
investment and R&D promotion, including facilitating strategic investment and
co-utilization of national R&D facilities and equipment as well as enhancing usability
and pursuing international collaboration.

FQ LS Achievements
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With increasing scientific, economic, and social significance, advanced research facility
and equipment for play an integral role in innovative R&D endeavors. Accordingly, management
protocols for existing R&D equipment need to be converted and transferred to facilities, for
which systemic protocols for full-cycle management of R&D facility (an agenda item at the
6th ICT Ministers’ Conference) were established. To supplement the previous protocols’
limited focus on the introduction and management of equipment facility and equipment,
we opted to implement an Integrated Management System for R&D Facility and Equipment
for further stabilized maintenance and utilization of R&D equipment even after the
mandated period. Furthermore, we are actively involved in establishing operational and
managerial initiatives for global R&D infrastructure and have co-hosted Seoul Workshop
on Policy-making for R&D Infrastructure Management and Utilization with the OECD
Global Science Forum (GSF).

SkS FZHISE Future Plans
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To implement the policies and systems for research facility under the newly introduced
systemic protocols for full-cycle management of R&D facility, we will proceed in researching
registration status and operational practices of eligible national R&D facilities in Korea. For
facilities that requires sizable R&D funding, a mid- to long-term roadmap will be established
to direct a nationwide system for setup and management, in addition to developing new
operational models. In cooperation with local governments, regional research facilities will
be overseen via management protocols of optimized efficiency. Along with our active
participation in establishing international policy-making for R&D infrastructure operations
and management, we will expand the list of potential partner countries.
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Support for R&D Programs
and Systems Related to
National Research
Facilities & Equipment
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Poster of Core-Facility locations
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Briefing session for project launch
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THATALY - Tl S, 29 - 22| iiw
Operation and management manual for integrated
management system for research facility and
equipment costs

THTAIY - ZH|H| SEfElF, 8 2 59 39|

Site inspection assessment meeting on Tintegrated
management system for research facility and equipment
costs,
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NFEC supports 'Core-Facility' constructions and research equipment implementations
to enhance specialization in fields of research and to promote joint usage of national
research equipment. Furthermore, NFEC supports the operation of new systems to
enable researchers to efficiently manage and utilize research facilities and equipment.

FQ £SHLIE Achievements
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In order to select and support Core-Facility, NFEC executed the 'Research Equipment
Joint Utilization Promotion Project' with the Ministry of Science and ICT, and the 'Basic
Science Research Capacity Enhancement Project’ with the Ministry of Education. Through
these projects, NFEC selected 24 Core-Facilities across the country, integrated research
equipment at each center, and supported funds for 36 research equipment installations.
The Integrated management system for research facility and equipment costs has been
implemented through a new article of regulatory and operational guidelines on joint
management. To spread awareness and understanding of the new system, various
promotional strategies were partaken: from producing and distributing detailed manuals
to holding briefing sessions and special academic sessions. Subsequently, a total of 36
institutions were designated to operate under the integrated management system.
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NFEC will contribute to the stable and sustainable development of the joint usage ecosystem
of national research facilities and equipment by selecting additional 'Core-Facilities', expanding
projects supportive of joint studies and improving operational management.

For greater accessibility and stable implementation of the system, we will widen the eligibility of
system operators and consider researcher-centric usability and perspectives for field insight.
Simultaneously, we will establish a system to effectively prevent and monitor inappropriate
use.
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Operation of the Research
Facilities and Equipment
Budget Review for
Organizing Government
R&D Budgets
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We have reviewed the validity of establishing research facilities and equipment, provided
by government R&D budgets, that cost more than a hundred million won. The result
affected the distribution and adjustment of the R&D budget in the next year for efficient
investment. For deliberation, we used an evaluation group of equipment experts.

FQ £HLE Achievements
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Since July 2016, all the facilities and equipment that will be purchased by national R&D
funding and cost more than 100 million won are reviewed at the NFEC. We reviewed 451
systems of facilities and equipment for projects whose R&D budget will be distributed
following year and 694 systems for ongoing projects. In addition, we checked whether the
facilities and equipment previously reviewed were installed as scheduled, and the facilities
and equipment developed were also reviewed.

SkS FZXIHESF Future Plans
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In addition to deliberation about facilities and equipment from all government departments,
we review the laboratories and buildings included in the project, as well as research
equipment in the R&D infrastructure supporting projects. The deliberation system will be
improved for the researchers’ convenience and efficiency. We reinforce the sharing of
deliberation information with government departments and research institutes.

FIIATAIN - FHlAlolIpE| M)
Deliberation on research facilities and equipment Information session of deliberation system on
national research facilities and equipment
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Improvement of Large
Research Facilities and
Equipment Operation and
Utilization
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As large-scale R&D facility equipment becomes increasingly wrought with technical
difficulties due to the ampilified size and complexity, rational planning and management
protocols have been implemented to stabilize and upkeep operational management
and maintenance.

 £SHLIE Achievements
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A comprehensive project management system was introduced for well-structured operational
management and stable maintenance of large-scale R&D facility equipment. In addition,

guidelines to streamline funding and ongoing reviews of budgetary reports consolidate a
sustainable basis for stable operations.

gkS FZXHISE Future Plans
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We will support improvement of the system by reviewing procedural reports of the projects
subject to the comprehensive management system and continuously monitoring the
projects. Budgetary allocations will expand to allow more projects to be eligible for funding
adjustments for procedural operations and maintenance of large-scale R&D facility
equipment.
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Updated guidelines for comprehensive
project management for establishing
large R&D equipment

CHETAIY AKX X|glol Ci3t o|7i42 30|
A meeting for discussing protocols and funding for
large R&D equipment operations
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Support for Transfer Idle
Facilities and Equipment

to Other Researchers on
Demand
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NFEC has connected institutions wanting to dispose of idle or less-utilized facilities and
equipment with those need them and, in order to increase the degree of utilization of
research facilities and equipment as well as the efficiency of national R&D investment,
has supported the expense necessary for transferring equipment

FQ £l Achievements
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Deliberation Meetings for Transfer of Idle and Less-Utilized Research Facilities and Equipment
have been held a total of 11 times, and 426 facilities have been transferred. A relevant
survey showed that 546 research facilities that were transferred between 2016 and 2018
are currently utilized in research and education by about 4,000 people. NFEC has managed
the Research Facilities and Equipment Sharing Mileages System to activate the recycling
of research facilities and equipment; the targets of the tranfer have been expanded to small
and middle-sized enterprises.

gks FZXIHISE Future Plans
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NFEC has expanded the scope of participation by small and middle-sized enterprises,
promoted the activation of relevant projects, by improvement plane to the Research Facilities

and Equipment Sharing Mileages System. Also intensified user-centered preliminary and
follow-up management service.

F - X2 O|FXIY WA 92& R - MBS O|HXIUAY Mol M3
Workshop for a Development plan for the Transfer A district-specific presentation for Support for Transfer

of idle Facilities & Equipment Idle Facilities & Equipment to Other Researchers on

Demand
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Operation of the Zone for
Equipment Utilization
Service (ZEUS)

S| 3H Jls M
Renewal of the registration process
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Workshop for improving ZEUS
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We maximize the utilization of national research facilities and equipment by operating
ZEUS services that support facilities and equipment information management,
database connection, reservation of common utilization equipment, consultation
of equipment experts, sharing of expertise, and transfer of idle and less-utilized
equipment.

Fo £3LIE Achievements
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The integrity of the information provided through ZEUS is maintained by frequently updating
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the information about national research facilities and equipment and verifying the information
quality. In addition, to facilitate the joint usage of the national research facilities and
equipment, NFEC has introduced the institution cloud booking system, expanded the
information linkage with governmental ministries and research organizations, reorganized
the research facilities and equipment consultation system, and intensified expertise in
consultation.

sks =ZXIHKSE Future Plans
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The ZEUS mobile service environment will be improved to increase its accessibility and
practicality, and user accessibility will be increased by integrating booking channels that
are currently scattered. In addition, ZEUS will be upgraded into a national research facilities
and equipment portal by rapidly updating the registered information and by collecting and
providing relevant expertise.

Z47|Y R&D XA H7TH| S HY3|
Workshop for explaining ZEUS to SMEs
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Educational and promotional contents will be developed to enhance researchers’
knowledge and application of initiatives and protocols for research facilities and

Support for Transfer of Idle

Facilities and Equipment equipment. Ultimately, we will support communicative channels for exchanges of
to Other Researchers on knowledge, information and experience to propagate practices of co-utilizing facility
Demand and equipment.

FQ 3L Achievements
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El roh

HREH| X|AZ R =2 (KSFree) 2019
2019 Knowledge Sharing Forum for research At the 2019 Knowledge Sharing Forum for research equipment engineers (KSFree),

R management personnel for research equipment convened to communicate and exchange
their experiences and academic findings. A contest was also held to discover and maximize
proper functions of co-utilization of research equipment, wherein initiative support and
consensus for co-utilization practices were established. The conference also offered special
sessions allocated to specific research sectors to activate on-site applications of initiatives
and protocols regarding research equipment and facility. “Education on the Ethics and
Maintenance of National Research Facility and Equipment” (a regular course provided
offline and jointly with KIRD online) was hosted in order to further understandings on managing
research facility and equipment.

2019 HAZH| ISEE it 2= Z=H
2019 Contest to Promote Research
Equipment Co-Utilization

Sk FZXIHESE Future Plans
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Programs for connecting research equipment management personnel and for strengthening
their collaborative ties will activate a knowledge-sharing ecosystem, which will subsequently
provide fodder for relevant academic seminars. In addition, hosting more contests will .
cultivate a sustainable culture of co-utilizing research facilities and equipment. : : L ; ' I l I | | n

85| L HTAIA - Hu| Y A ,
A session at the conference on research b b - i § I | I l
facility and equipmen i T - H i il

I7IATA LT 22| H 220 2E ws
A course titled the Ethics and Maintenance of
National Research Facility and Equipment
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REINFORCING INDUSTRY-
UNIVERSITY-INSTITUTE COOP
TRAINING OF ANALYTICAL
SCIENCE RESEARCHERS
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KBSI supports small and medium-sized enterprises by
utilizing the technological power that we have accumulated _
over the years. We are training specialists in analytical =t
science and research equipment, and providing various T
opportunities to the youth, the future scientists, to have
various experiences science.

AtstA H=iXA Zst
Reinforcing Industry—University—Institute Cooperation
- RIH7IRHTTE U 7 EHLETINY
Regional Basic Research and Technology Development Program
- BA7I RIZ Y 7120 - AFAT|Y
Strengthening SMEs Support and Technology Transfer - Research Institute
Spin-off Company

SAfapst o1z ok
Training of Analytical Science Researchers

« SEEHIAXILIO] ABHAA
R&D Equipment Engineer Education Program

BEHIZE DSIHEEI RS

KBSI’s Science Outreach programs

2 |STEe 2%
Graduate School of Analytical Science and Technology

KBSI S0z te0|
KBSI Research Equipment Academy
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REINFORCING
INDUSTRY-
UNIVERSITY-
INSTITUTE
COOPERATION
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KBSl is creating a new cooperative model for industrial, academic, and research
sectors by integrating corporate support onto its foundational research
capacity based on high-tech equipment. In addition to endeavors in resolving
SMEs’ technical difficulties and seeking cooperation in the field of developing
R&D equipment, we are establishing a specialized research institute for
commercializing KBSI technologies while expanding the scope of technology
transfers.
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Regional Basic Research
and Technology
Development Program
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To promote analysis support and joint research for region-based scientific researchers
at local universities and in the relevant industry, this project operates a customized
platform for technology support to address difficulties faced by local SMEs and
also involves R&D support and technology commercialization in response to various
technical needs throughout the industry.

FQ LS Achievements
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We will operate a proximity-based support platform for SMEs based on locally pertinent
R&D sectors, and strengthen SMES’ capacity for technological innovation through instructional
and advisory efforts. To strengthen SMEs’ R&D capacity, we provide specialized educational
programs and courses on advanced R&D equipment utilization.
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Based on KBSI’s advanced infrastructure for analytical science, solutions are being developed
to resolve SMEs’ on-site technical difficulties. New and high-value businesses are also being
developed to foster locally-driven growth.

As a pivotal contributor to research exchange in region-wide foundational science, we strive to
engender an open collaborative ecosystem for research cooperation by vitalizing the networks of
industry-university-research sectors.
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Nano-based 2D semiconductor synthesis, Transferring product screening and
etal. catalytic analyses tech
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Networking event for partnerships and Joint bioimaging patent with Chungbuk
product development Univ. Prof. Kim’s team
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Strengthening SMEs
Support and Technology

Transfer - Research
Institute Spin-off Company

KBSIO| ZEZ 412 H7liol £20] RSt SA7IS UF XINEORM Ho| FA7/Y
St

XS St LA 2dstol 710f5tn ASLICE S 71E01M HEXZ(TLO)S A2
A Ee| FL AFdniE MAA = Stitol 7|ofst USLIC

KBSI leverages its strengths to provide intensive support to SMEs in need of R&D
assistance, boosting the industry at large through the government’s SME support.
A Technology Licensing Office (TLO) further focuses on applying key research findings
of KBSl to industry-wide practices.

Q £SHLIE Achievements
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As part of the Ministry of Science and ICT’s incentives to create an open collaborative
ecosystem for its government-backed research institutes, 57 SMEs have been selected
as KBSI family companies for which a structured support has been introduced and in
place to meet their needs. As per a project to provide educational support for specialized
technology, KBSI works to boost its family companies’ R&D capacity by offering its competent
personnel, R&D equipment, and relevant training. Technology transfers have been actively
pursued on behalf of TLO; with MBD, an MOU has been executed to transfer technology
of a value of KRW 3.8 billion (USD 3 million).
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By prompting active support for SMEs through intimate collaborative systems, we strive
to pave way for SMEs to rise as the mainstay of the industry. By expanding the scope of
private-sector technology transfers and bolstering thorough support for the efficient use
and applications of transferred technology, we will strengthen the basis for entrepreneurship of
researchers who participate in technology development.

KBSI, 2t CHAMRIE R|E2X| TEEE 7|S0|X(S3HF 2019 KBSI IHY2|7|Y AUSA =014l

7|2 7|&0|H AMatEtitcyH) 2019 KBSI family company certification ceremony
Awarding successful tech transfers at domestic

contest
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To utilize advanced national R&D facility and equipment infrastructure for producing
specialists of R&D equipment and cultivating a scientific culture, we implemented
an experiential science and technology program for youth, a program to train
graduates of science and engineering universities as R&D equipment specialists,
and a degree program for prospective professionals in the field of analytical science
technology.
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R&D Equipment Engineer
Education Program
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By fostering engineers capable of operating and managing research equipment,
we are maximizing the applicability of R&D equipment while bolstering employment
in science and technology sectors.

HLHE Achievements
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Fourteen specialized institutes for intensive on-site training foster R&D engineers, while
advanced programs were added to foster analysis experts, which have thus far pro-
duced a total of 123 trainees. The 3rd R&D Career Fair — attended by relevant companies
including R&D equipment manufacturers and test analyzers — created employment
opportunities in the R&D sector.

uture Plans
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We plan to foster talented scientists optimized for fieldwork by transmitting practical know-how

to trainees through KBSI’'s hands-on field training, which utilizes KBSI’s innovative R&D
equipment and experts.

2019\ HTEH || L| o QA THA 2019\d irite] AUxla| ukgt
2019 R&D Equipment Engineer Education Program 2019 R&D Career Fair

20194 HTEHIAKILIOIZAAR] 24
2019 R&D Equipment Engineer Education Program
completion Ceremony

20193 st&XMENR 3|
2019 Academic Conference
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KBSI’s Science Outreach
Programs
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As KBSI’s outreach programs, X-Science leverages a combination of advanced equipment,
scientific technology and science and tech specialists. Junior Doctor utilizes resources
afforded by the Daedeok R&D special district to engage youth and the general public in
science and technology, while contributing to talent cultivation in related sectors.

Fo 2L} Achievements
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KBSI hosts X-Science and Junior Doctor programs nationwide, including at its Daedeok HQ
and other regional centers, to provide experiential opportunities for various members of the
public, from teens and university students to teachers. Junior Doctor was hosted in 2019 at

the largest scale thus far, involving 40 institutions, 157 themes, and 458 programs which
attracted a total of 11,082 participants.

SkS FZXIHESF Future Plans
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KBSI will expand its educational donation programs designed to foster citizen participation

and communication around scientific and technological achievements, and to enliven a
culture of scientific involvement.
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= Classiticatio Achievements Number of programs Number of participants
R&EZZ73 13 24
Research and Education
OIEAMZR M
Student Internship 14 8
°|°|jl_|-5|'x}
=EE= 26 71
One-day Scientist
FAATZHH 14 212
AAALO[AA Career Exploration
X-Science T}5txpeto| Ot 14 479
Meet a Scientist
Dlzss AEA
= == 28 339
Lab Tour
=3 npstmy 12 2
Invitation to a lab %
aAtAS 3 18
Teacher Training
1
=linl o3 458 11,082
ZL|ojcH General
Junior Doctor N> 17 78
Intensive
A
12,71
Total 59 718
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2019 FL|O{=HE] JHatA|
2019 Junior Doctor
Opening Ceremony

A 2IIREUY 7153 Elsls 28 nstmal
Science class with families of national patriots and veterans

ZLIOIStE Thshaat T2l 27 il
= Junior Doctor drawing contest for
scientific imagination

Z7takE7 | S 78| O|ARA
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1%t prize winner’s work

(elementary students division)
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Junior Doctor Presentation Contest X-Science Research & Education Program X-Science Student Internship
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Graduate School of
Analytical Science
and Technology
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The Graduate School of Analytical Science and Technology was established jointly
KBSI with Chungnam National University, under a new model of convergence
between education and research, premised on collaboration between respective
institutes and institutions.

The GRAST endeavors to spearhead national development in science and technology
while acquiring world-class research competency, in order to rise as the world’s
best graduate program in the field of analytical science and technology.

ZFo £ Achievement

20190Il= KBSI A% 7 129, SHU 4% w4 8HO= 0|R0{T & 20F2| St w+ZI0|
SIMSS RISSIRELICH 22 o & 2422| A - BAFY MMo| Ustsiiond, 20194 1832
SYYS HISsIRSLICE

As of 2019, a faculty of 20 consisted of 12 KBSI researchers and 8 Chungnam Uni-versity

professors. That year, 24 students enrolled for master’s and doctoral degrees, and 18
graduates completed their coursework.
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GRAST will establish industrial training and consigned education programs to continually
cultivate experts on sectors of technological convergence relevant for research and fieldwork.

H63| GRAST HuftE3|
6th GRAST Performance Presentation

19EE AREH|AX|L|O{ LAY H2tLs us
2019 Program for research equipment engineers

E{7| O|AEHE CHStm-2Mulsty|Scsk2l MOU IZ 201949 E4
MOU between GRAST and Istanbul University in Commencement 2019
Turkey
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KBSI Research
Equipment Academy
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KBSI Research Equipment Academy is a training program designed to transmit the
institute’s decades of accumulated insight on equipment operations and analyses.
Its program offers basic courses for regular users and intensive courses for experts,
most of which are provided free of cost.

F=Q £SHHE Achievement
27IE2 ZHIE RILEKE 2610 SEY WeS +AsIUELIC tHEHEH Qo= T=0 U=
=

XSHEIS 23010 =5 HAlBIH weXte| HolS StelsiFen, 2019H0= & 4052 |
o

Any registrants were eligible to receive quarterly training customized per equipment. Training
was offered at Daedeok HQ and other regional centers nationwide for maximal convenience;
in 2019, approximately 40 equipment training sessions were offered for 600 trainees.

SkS =ZIHISF Future Plans
KBSI ¢IT&t|0FIHI0l= = RUQ| AN | w2 IS X|&hstl UM, KBSIQ| thE
BHMER X2|iide & U=E =26l UEL T

Poised as the nation’s only structured training program on research equipment,
KBSI Research Equipment Academy will strive to position itself as a key KBSI brand.

20198 XP7|B3HOiEsi ¥ 247|snR 3| 024 U SHAARM 7|7|0 (H27t LS|)
(AEXI Yt g) Intensive course on microelement and isotope
2019 Summer School and Tech Exchange analysis

(basic course)
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Representative Research Publications in 2019
AY+E 0|8et 18s 2 OIA HHEZ] = AXH 7HE

Crystal water for high performance layered manganese oxide cathodes in
aqueous rechargeable zinc batteries

=20 Title

HIZHX| (IF/AIRHLXD Journal

27| Equipments

XAFH Authors

HALHE Abstract

7|HEHEE EE3AI)
Expected Contribution to
Science & Technology

Crystal water for high performance layered manganese oxide cathodes in aqueous rechargeable
zinc batteries

Energy & Environmental Science (IF: 33.25 /2019. 07. 01.)

Vienna Ab-initio Software Package / X-ray Diffractometer

HEUARNKKL, St=20t5t7 1=8), ZSIRIRIKRL KBS), ZRIS(mAIKKL, SHEHHZAL, A
MEth)

Kwan Woo Nam(1st author, KAIST), Heejin Kim(1st author, KBSI), Jin Hyeok Choi(corresponding
author, KEPCO), Jang Wook Choi(corresponding author,Seoul National Univ.)

SR,

7| Of HHE(Z|= =2 OlUX| 2T, HIE 15 &=, JSHEY, d S| FHS 71Xz U0 thad
OIAX| MEEXIE Siet XM OIRIEX| 7IE2 5 B It 2 A0k 7 ISk 243t aigg
S ciel wg#— mEI5lT Qe Uzt MslEs 0

HIEE 4 UACL XS H S0 ZY Tx IS XM BB2N U U0 NS £
SN EFTL Yol S 2H0lF1 0FH 0= BES! 0ISE =oiF= HElE Sh= XS #eiXlch
Aqueous zinc (Zn)-ion batteries are gaining considerable attention as grid-scale energy storage
systems due to their advantages in rate performance, cost, and safety. We have improved the
capacity and cycle performance of Zn-ion batteries by employing a specific manganese oxide
with plenty of water molecules inside of the crystal structure. From the X-ray spectroscopy and
density functional theory studies, it was revealed that such crystal water molecules can suppress
the dissolution of manganese element and help the migration of Zn ions in the bulk as well as
at the interface.
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Materials that contain a high content of crystal water can be useful for designing the multivalent
rechargeable batteries.

In insartion

Ferratren Ensigy (')
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Crystal structure evolution during Zn-ion insertion Effect of crystal water on Zn-ion migration
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Representative Research Publications in 2019
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Two dimensional PtSe, growth transition and electrical properties with
flexible devices

=90 Title

HIZHE] (F/AIRHLXD Journal

EI2ZH| Equipments

XXHH Authors

HTALHE Abstract

7|tHE e EEAIE)
Expected Contribution to
Science & Technology

Horizontal-to-Vertical Transition of 2D Layer Orientation in Low-Temperature Chemical Vapor
Deposition-Grown PtSe: and Its Influences on Electrical Properties and Device Applications

ACS Applied Materials & Interfaces (IF: 8.456 /2019. 04. 10.)

Cs-corrected Scanning Transmission Electron Microscopy

SHM(RNAXEAIST), ZBZ(SAMICH), =2 P(MSCH), ZHSHNEZEZ2|CHT), XI2X(SAI), HEF
(SMIch), RE2UKBS)), ZEIFMEZEZ 2 i), AnirRLTFH(MEZEZ2|CHH), 2rEHASCH),
HSIM(AXXEKBS) HHAT(wAKIKEASLH), 02 AMXEAS), HHAS(wAKKLMEZEZ2|CHH)
S.S. Han(1st author,Seoul National Univ.), J.H. Kim(Yonsei Univ.), C.W. Noh(Seoul National Univ.), J.H.
Kim(Univ. of Central Florida), E.J. Ji(Yonsei Univ.), J.Y. Kwon(Yonsei Univ.), S.M. Yu(KBSI), T.J. Ko(Univ.
of Central Florida), Emmanuel Okogbue(Univ. of Central Florida), K.H. Oh(Seoul National Univ.), H.S.
Chung(Corresponding author, KBSJ), Y.J. Jung(Corresponding author,Seoul National Univ.), G.H. Lee(Cor-
responding author,Seoul National Univ.), and Y.W. Jung(Corresponding author,Univ. of Central Florida)

S0l 2} PtSe, 2D TMDs AXE F £HTZR0l| M 2% 2(Horizontal to Vertical)2] RS Q= S
BT 0f nf2t whes) Aol B4 SR HXP N o] Hals R Selsizion, ek Hug
2= St eR2 £BTRO| PiSe, AXZE A20IM 71EQ| AXIECH =2 FH2I0] 0lS&=(~625en?/Vs)E
{EHS SroiRict. B UZHE 01=(Denstty Functional Theory, DFT) ZlME S5101 2 &It LIEH
L= OlILIXIC RS AMSIO 2 720f| et LiEH b= THXE7 15 MElo] 2|0l Chato] #ESHAUCE

We investigate the structural evolution of large-area chemical vapor deposition (CVD)-grown 2D
PtSe; layers of tailored morphology and clarify its influence on resulting electrical properties.
Specifically, we unveil the coupled transition of structural—electrical properties in 2D PtSe: layers
grown at a low temperature (i.e., 400 °C). The layer orientation of 2D PtSe, grown by the CVD
selenization of seed Pt films exhibits horizontal-to-vertical transition with increasing Pt thickness.
While vertically aligned 2D PtSe: layers present metallic transports, field-effect-transistor gate
responses were observed with thin horizontally aligned 2D PtSe; layers prepared with Pt of small
thickness. Density functional theory calculation identifies the electronic structures of 2D PtSe.
layers undergoing the transition of horizontal-to-vertical layer orientation, further confirming the
presence of this uniquely coupled structural-electrical transition.

-

REMICH 2K F10[=; HETA]| Bl AX0]| ThEh B 24 X FAAX} 71 S 4 Ak

Applications for two dimensional transition metal chalcogenide thin film properties and flexible
electronic devices

=-|ﬂ‘ il“iﬁ"?

s 2RI B0t S| ST-4X) HZ Azl 2XIR) 10} 018 KAL) PE3ISY/
7S PEsfs EUNRBIZ £4 AR ENHT
Structural/chemical TEM analysis and Structural/optical analysis and electrical

growth transition on PtSe: thin films properties on PtSe thin films
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Interaction among soil physicochemical properties, bacterial community
structure, and arsenic contamination

=20 Title

HIZHX| (IF/AIRHLXD Journal

27| Equipments

XAFH Authors

HIALHE Abstract

7|ciS2HE= E87IE)
Expected Contribution to
Science & Technology

Interaction among soil physicochemical properties, bacterial community structure, and arsenic
contamination: Clay-induced change in long-term arsenic contaminated soils

Journal of Hazardous Materials (IF: 7.65 /2019. 10. 15.)

Ha7|(HIRix KBS), SXIZ(ERelR0fstm), Z2s(E=elaoitstm), YA @A, MSrhetm)

Seulki Jeong(1st author, KBSI), Jin Kyung Hong(Hankuk University of Foreign Studies), Eun Hea
Jho(Hankuk University of Foreign Studies), Kyoungphile Nam(Corresponding author, Seoul Univ.)

2 O7= 71T HIAR QHE FXIS YR ot IEEHSTE EY S H|A 525 Zelet =2|/8
S E4ut 0|42 ZE2 BA46IN, SARAE Soff 0152 SIS #E6IICE &7 |12 2HE EY
S HlAQt EA0| F2/3el/MESHE S Al0|9] 45282 HEZS0 2l 0F7|=l= X BRI
0|= 2lali H|A2Q| 2:0f| FHE OIE 4 U= 7H REFH WESE QIR Chiorofiexi S &R ISIUCH

Forty-two soil samples were collected for a field study of long-term arsenic contaminated sites.
We analyzed the physicochemical properties including arsenic concentrations and microbial
communities in soil samples, and investigated their interaction using statistical analysis. It was
confirmed that clay content was most influential in interaction between the physicochemical
properties and the structure of bacterial communities of soil samples. Some bacterial phylotypes,
such as Chloroflexi showed a significant relationship with clay content in soil samples that
affecting the arsenic distribution in soil samples.

2 ==20M =55t EY F H|AC| AT E40f| theh 1Sl OfshE HIECE HIARERX|O| Faf, BLIH
2 S TE7 |5 Baldot £20 8 4 ck

These findings will contribute to the understanding of the complex interaction among soil
physicochemical properties, arsenic contamination, and bacterial communities, and will be helpful

in the management of arsenic contaminated site such as remediation and monitoring plan.
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Schematic image of interaction among soil physico- Statistical analysis between the soil physicochemical
chemical properties, bacterial community structure, properties and bacterial community composition at

and arsenic contamination in long-term arsenic the phylum level
contaminated site
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Representative Research Publications in 2019
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Zircon U-Th disequilibrium dating and Hf isotope systematics of Millennium
Eruption pumices from Baekdusan

=2 Title

ARHX] (IF/AIRHLXE)  Journal

E2ZMH| Equipments

XA}H Authors

HTALHE Abstract

7|ciE2HeE = E87IE)
Expected Contribution to
Science & Technology

Recurrent Quaternary magma generation at Baekdusan (Changbaishan) volcano: New zircon
U-Th ages and Hf isotopic constraints from the Millennium Eruption

Gondwana Research (IF: 6.478 /2019. 4.)

Laser Ablation Multiple Collector Inductively Coupled Plasma Mass Spectrometer

FEAEN - wAKXLKBS), HHSKBS), ZSIMI(KBS), & E

Jon

le_)

Albert Chang-sik Cheong(1st & corresponding author, KBSI), Youn-Joong Jeong (KBSI), Hui Je
Jo (KBSI), Young Kwan Sohn (Gyeongsang National Univ.)

T e e R R e S
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ERY5HE K12t AOIo] E30] LoIKASO| FREI=H), Ol TR W e (202 THRI= HMOIE M2

SHof ZxHoi| 25l X|X|EICt.

P

This study presents U-Th disequilibrium ages and Hf isotopic compositions of zircons from
trachydacitic pumices ejected during the ME. Laser ablation-multicollector ICPMS analyses of
the zircons yielded multiple age components consisting of an earliest Holocene cluster (11.3 +
1.3 ka) and Middle-Late Pleistocene populations (ca. 230 and 110 ka). The wide range of zircon
eHf values (+5.8 to —3.5) reflects an interaction between the EM1-type primitive magma and
pre-existing crustal materials, evidenced by the presence of a xenocrystic zircon core showing a
significantly negative eHf value (=—21).

RHojZo| U-Th SITHESS S8 Wit olanbt of 1091 2712 BHSOIES0] HaiAon, 7|E oI
RIZE S TEfRICIE WA 5{5i0| 0}t 25 AARO| HOJE A 1R Solol= UNS KX
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The U-Th dates indicate that Baekdusan magma has been generated episodically at intervals
of ca. 120-100 ky. The consistent age pattern of zircon suggests the persistent existence of the
same magmatic plumbing system beneath Baekdusan since the ME. The Hf isotope data of this
study provide a basis for investigating the magmatic evolution of Baekdusan.
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HEA X012 2| HAISOIZ Fa (A YHH= 50um) M X022 U-Th SAIM
Cathodoluminescence images of zircon grains Uranium-thorium isochron plot for the Baekdusan
zircons
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Elucidation of the origins of Arctic organic aerosols

=20 Title

HIXHX] (IF/HIFHLXD Journal

EI2%H| Equipments

XAFH Authors

HTALHE Abstract

7|cHSTHEE 2E8A1E)
Expected Contribution to
Science & Technology

Influence of Biogenic Organics on the Chemical Composition of Arctic Aerosols
Global Biogeochemical Cycles (IF: 5.733 /2019. 10. 15.)

15 T Fourier Transform lon Cyclotron Resonance Mass Spectrometer

ZPH=(KBY), H2S(FX|STL), REEFXISTL), HIX|HA(G XS4, ZEHS(22cH), S, Becagi{UniF),
L. Caiazzo(UniF), D. CappelletilUniFl), R. KreiclAZESCH), K. Eleftheriadis(Cl2I2[EA H724), HE7[EH(12
AIRRE SX|ST), EEa(w XKL, KBS)

J.H. Choi(1st author, KBSI), E. Jang(1st author, KOPRI), Y.J. Yoon(KOPRI), J.Y. Park(KOPRI), T.W.
Kim(Korea Univ.), S. Becagli(UniFl), L. Caiazzo(UniFl), D. Cappelletti(UniFl), R. Krejci(Stockholms
Univ.), K. Eleftheriadis(Demokritos), K.T. Park(Corresponding author, KOPRI), K.S. Jang(Corre-
sponding author, KBSI)
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Among various chemical components that consist of airborne fine particles, organic substances
are of great importance to figure out their source origins and formation mechanisms. In this
study, the ultra-high resolution FT-ICR mass spectrometer was used to elucidate the chemical
compositions and properties of Arctic organic aerosols collected at Arctic Dasan Station in
Svalbard. In conjunction with the FT-ICR MS data, the air mass transport history, combined with
satellite-derived geographical information and chlorophyll concentration data, revealed that the
accumulation of dissolved biogenic organics in the Arctic Ocean possibly derived from both
phytoplankton and terrestrial vegetation could significantly influence the chemical properties of
Arctic organic aerosols during a productive spring period.

2 g7 Ol |50t BIRIE TX| SISt 917 U TUY A2ISH |22 st Z0IMBIRIS) A
2101 Ol 2B 4 Uk

This study provides deep insight for understanding Arctic environmental changes upon abnormal
climate and elucidating the formation mechanism of serious airborne fine particles in Korea.

S30l MXIE Z0/MHEX] ZEER|
High-volume air sampler in Arctic center The chemical properties of Arctic organic aerosols

sl 2 Hlsles 719 ZOIMIPIX| S4EA Zn

derived from ocean and non-ocean regions
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HAMZS 0|Z¢t A== L

Deep Tumor Penetration of Drug-Loaded Nanoparticles by Click
Reaction-Assisted Immune Cell Targeting Strategy

=32 Title

AIRHX] (F/AIRHZXE) Journal

22| Equipments

XXFH Authors

HIALHE Abstract

7|tHE2HEE 28 E)
Expected Contribution to
Science & Technology

Deep Tumor Penetration of Drug-Loaded Nanoparticles by Click Reaction-Assisted Immune Cell
Targeting Strategy

Journal of the American Chemical Society (IF:14.695 /2019. 9. 4.)

Intravital Multiphoton Laser Scanning Microscopy

21
(=]

O=S(MNXIX, IBS/AMSTH), BI=HBS/MST), ZEZ(BS/MSTH), L1&(BS/ASTH), HHEL7 ((SAfH),
(BS/M&tH), TX|S(BS/METH), Ol SH(w AKX, Z2IcH), HESHmAIKKE KBS), SiEfSHwAIKKL,
MECH)

Soo Hong Lee(1st author, IBS/Seoul Univ.), Ok Kyu Park(IBS/Seoul Univ.), Jonghon Kim(IBS/
Seoul Univ.), Kwangsoo Shin(IBS/Seoul Univ.), Chan Gi Pack(IBS/Ulsan Univ.), Kang Kim(IBS/
Seoul Univ.), Giho Ko(IBS/Seoul Univ.), Nohyun Lee(Corresponding author, IBS/kookmin Univ.),
Seung-Hae Kwon(Corresponding author, KBSI), Taeghwan Hyeon(Corresponding author, IBS/
Seoul Univ.)
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We developed a technology that utilizes immune cells as a medium for delivering drugs to the
center of a tumor through a click chemical reaction. The immune cells capable of penetrating
the tumor were labeled with an antibody and attached to drug-loaded nanoparticles in the body
through a click chemical reaction. The conjugated nanoparticles were able to reach the center
of the tumor through immune cells and release drugs to treat cancer cells distant from blood
vessels.

HANZE 2:Zot ASTE Y2 AU ClfSH 220 222 S2Xo=2 TEE 4= V| m=Z0f & &t
Ol|2t BB & CISt ML Zete| X|=0f 288 4~ US A= 7|cEct

Since the drug delivery method using immune cells can efficiently deliver drugs to various parts
of the body, it is expected to be used for the treatment of various diseases in the body such as

inflammation and cancer.

PSS 0|83 ofS MY mAl: oFSEX HoIMZ | MALY ol BHE
A schematic of CRAIT strategy for enhanced In vivo observation of drug-loaded immune cell
tumor penetration of drug-loaded NPs migration
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Topotactic Transformations in an Icosahedral Nanocrystal to Form
Efficient Water-Splitting Catalysts

=20 Title

ARHX] (IF/AIRHZXE) Journal

27| Equipments

XAFH Authors

HALHE Abstract

7|ciE e S8
Expected Contribution to
Science & Technology

Topotactic Transformations in an Icosahedral Nanocrystal to Form Efficient Water - Splitting
Catalysts

Advanced Materials (IF: 25.809 / 2019.03.01.)

Double Cs and Mono (S)TEM

QORHFNKIXY, KBS), ZS S(MIKIXL, S4ntsty |&2l), S AKX, KBS), ZE@(12cH), Niin Kaduba
Chaudhari(Z2{cH), FAZ(AIKXE, Shtatst7 [=2d), OB AKX, T2ic)
Aram Oh(1st author, KBSI), Ho Young Kim(1st author, UNIST), Hionsuck Baik(1st author, KBSI),

Byeongyoon Kim(Korea Univ.), Nitin Kaduba Chaudhari(Korea Univ.), Sang Hoon Joo(Corre-
sponding author, UNIST), Kwangyeol Lee(Corresponding author, Korea Univ.)

SACIRE FIESHS T SIS SAR £ FYI0URIE LAAPI=H 25 0ol HiS 5 Srivt
LRSI & ST PNFRUO| L= S0) 2RIR A4 MAEISTE AASIR US| JrisiE SAlo Taizt
4 Qle SX0| Z0jRIXIS THS SIsh PN SEYISS T8 BRI B SRisle] 01 mEls
H5lT S2US RHlSHs WHOR Z0f NSNS SIS skt slgick

This RuO2-based frame shell with its highly reactive surfaces leads to a very high activity for the
oxygen evolution reaction (OER) in acidic media, reaching a current density of 10 mA cm-2 at an
overpotential of 239 mV, which shows ~ 15 times better catalytic activity from those of previously
reported catalysts. The Pt dopant in the RuO2 shell enables a sustained OER activity even after
a 2000 cycles of an accelerated durability test.

To study on the formation mechanism of Pt/Ni-doped RuO2, we performed high spatial[0.06nm]
elemental mapping and crystal structure analysis using High Spatial Resolution Transmission
Microscope[Double Cs (s)TEM] installed at KBSI-Seoul.

+AE HEZ sk= ARTXIQ Atgsiol 7|0 A= (i,

The study is expected to contribute to the Commercialization of Fuel Cell Catalysis
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Cover Figure of Advanced Materials OER activity and durability of catalyst
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Corresponding author trochemical sensor Based on Au-ZnS Hybrid Nanorods with Au-Mediated
Efficient Electron Relay
=2H Title Electrochemical Sensors Based on Au-ZnS Hybrid Nanorods with Au-Mediated Efficient

ARHX] (IF/AIRHLXE)  Journal

o

I2XMH| Equipments

XA}H Authors

HTALHE Abstract

7|cHETHEE EEAIE)
Expected Contribution to
Science & Technology

Electron Relay
ACS Sustainable Chemistry & Engineering (IF: 6.97 /2019. 2. 18.)
STEM, XRD, XPS

LHES(HNKRL, KBSI), Z2l+h Ta|HR(QIst), ZE=(KBS), 01XHH(KBS), S&7IKBS), stzAlEs
TAIRIRL, QI5HeH), ZSHEI@AIRIKL KBS)
Yeonho Kim(1st author, KBSI), Krishnan Giribabu(lnha Univ.), Jong Guk Kim(KBSI), Jin Bae Lee

(KBSI), Won G. Hong(KBSI), Yun Suk Huh(Corresponding author, Inha Univ. ), Hae Jin Kim(Corre-
sponding author, KBSI)
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X =S MER BZol0] Zhlich= 012 X =4 22 FEFSE dE0I¥n, =2 A= H MRES
2SS SRlsiC.

Development of a novel and stable electrochemical sensor electrode for the sensitive and reliable
determination of p-nitrophenol (p-NP) is of great importance to environment. The microscopic
analysis revealed the uniform adherence of Au onto ZnS nanorods. As-fabricated AZS nanorods
were evaluated for the efficient sensing of p-NP by modifying a glassy carbon electrode (GCE).

The cyclic voltammetry analysis revealed the unique oxidative sensing ability of AZS for p-NP at
0.14 V with a low AEp (118 mV) when compared to that of bare GCE.

0] A7= M HF% JOHE UIME & U= ME2 SEES 7L Aoz, S4SES TN JA
S5 4 QU A 7 [BIBIMC] ARSI 25t 7IZ0IC,
The present work, is a development of new material that can replace expensive precious metal

catalysts, and is a technology of small electrochemical sensors that can immediately detect toxic
substances in the field
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Schematic illustration of electrochemical Synthesis fo Au-ZnS nano catalyst and
sensor cover picture square-wave voltammetry curves
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Thermal conductive adhesive for heat mangement
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ARHX] (IF/AIRHZXE) Journal

27| Equipments

XAFH Authors

HALHE Abstract

7|ciSeHeE= E87IE)
Expected Contribution to
Science & Technology

Solution-processable thermally conductive polymer composite adhesives of benzyl-alcohol-
modified boron nitride two-dimensional nanoplates

Chemical Engineering Journal (IF:8.355 /2019. 4. 1.)

Wide-Range Thermal Conductivity System

HHSRIKXE, KBS), ZEZUKBS), 2HRKBS), &7 [2IZZ=CH), B22(KBS), H4-S(KBS), 2iEs| (KBS),
Z|HM(KBY), AT EE7 &), 017 [2HmAIKKL, Hztch), ZES(WAXKL, szt 71&2),
O| A AIX{XFKBS)

Dae-Woong Jung(1st author, KBSI), Jun Min Kim(KBSI), Hyun-Woo Yoon(KBSI), Ki Min Nam
(Mokpo Univ.), Yong-Eun Kwon(KBS]I), Sooyeol Jeong(KBSI), Young Hee Baek(KBSI), Yeon Suk
Choi(KBSI), Sung-Jin Chang(National NanoFab Center), Gi-Ra Yi(Corresponding author, Sung-
kyunkwan Univ.), Jung Young Cho(Corresponding author, Korea Ceramic Engineering and
Technology), Gaehang Lee(Corresponding author, KBSI)
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We prepared a high-concentration suspension of boron nitride (BN) nanoplates stabilized with
benzyl alcohol (B-BN) in epoxy resin as a polymer composite adhesive for a highly efficient heat
dissipation. At a BN concentration of 40 wt%, the polymer composite with B-BN exhibited a high
thermal conductivity comparable to that of a composite with bulk BN and significantly higher
than that of a composite with a chemically modified BN (S-BN). Furthermore, the concentration
of B-BN in the epoxy resin was increased to 46 wt% without a significant increase in viscosity,
leading to a further improvement in the thermal conductivity to 2.11 W/m-K.

£ Q0] oft el Wai WS 7|F0| SABHLIEES AIRE Ast 24 BE JHIHS CHHE 4 Jlom,
s o1 Jftof 7|8t HHOR B 4 IS HOR |THBict

We expect that this filler material can not be used as the alternative filler for the conventional
NaOH modified-BN but can also be used individually for the heat dissipation in a polymer composite.
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Schematic illustration of boron nitride surface &4 H|0|E]

modification process by benzyl alcohol Thermal conductivity and viscosity profiles of
the adhesives in the fillers
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Schwann cells guide nerve regeneration through a detour route following
peripheral nerve injuries
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Schwann cell guidance of nerve growth between synaptic sites explains changes in the pattern
of muscle innervation and remodeling of synaptic sites following peripheral nerve injuries

Journal of Comparative Neurology (IF: 3.239/2019. 6. 1.)

Intravital Multiphoton Microscope

LHD(RIN - TAI XKL KBS), 2 EIH(RITRXL, BAMACHSED), 2] SA(TAIKKL HAMAAMHS:D)
Hyuno Kang(1st & corresponding author, KBSI), Le Tian(1st author, Univ. of Texas), Wesley J.
Thompson(Corresponding author, Texas A&M Univ.)

SEAZMER AR, T2\ ZHRMTES 247 | CI2 MZio| HREHITIS USIAF EX[3t SURIEE
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Schwann cells not only help regenerations of nerve through their original pathways after injury
but also reconstitutions of denervated synaptic sites thought the alternative bypassing routes.
They used genetically modified mice expressing fluorescent proteins of unique colors in different

cell types and monitored dynamic intercellular interactions in real time using live animals with a
fluorescence microscope.

2|7t LIo|7t EHM M7= F2 2XIQ! 22 AS(sarcopenia)?| $t RIS A 2EERIQ| F77t
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B7t5 €717 =, JEX0|X|2t 02205 2HAFS RLUBITIT AlZE7|0f Lsfet 2R STt
o ZRsich Mx Chixt Sojze MEsig & of &

ogis g o 7[chECt

Sarcopenia is the degenerative loss of skeletal muscle mass, quality, and strength associated
with aging and a major problem in many modern societies. Synaptic repair mechanism by detour
route is helpful for rapid recovery but gives rise to increases in motor unit size if repeated, then,
can cause sarcopenia paradoxically. Intravital multiphoton microscopy is expected to play an
important role in implementing in vivo imaging to better understand life phenomena and find a
solution for life threatening diseases.
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Schwann cells (red) guide nerve (green) In vivo imaging with Intravital Multiphoton

regeneration through a detour route Microscope
following nerve injuries
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Chemical composition investigation of soils contaminated by oil spilled during
the Gulf War
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HTALHE Abstract

7|tHEHEE EE8AHE)
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Science & Technology

Molecular-level investigation of soils contaminated by oil spilled during the Gulf War

Journal of Hazardous Materials (IF: 7.65 / 2019. 07. 05.)

Two-dimensional gas chromatography / high resolution mass spectrometer (GCxGC/HRMS)

Z2X|HAKL ZECH), BFE3|(KBS), S12tE|(Z2|Z L0} e, 2HA|S), ZTB(ES AL, Si=2lrl),
LIHISWAIKKL, KBS), ZMEHISwAIKKL ZECH)

E.J. Cho(1st author, Kyungpook Nat. Univ.), M.H. Park(KBSI), M.H. Hur(Univ. of California, Riverside),
G.Y. Kang(Corresponding author, Hankook Univ. of Foreign Studies), Y.H. Kim(Corresponding author,
KBSI), S.H. Kim(Corresponding author, Kyungpook Nat. Univ.)
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In this study, molecular-level chemical compositions of soils contaminated by oil spilled during the
Gulf War were studied. Two soil samples, respectively collected at 0.1m and between 0.5 and 1m
below the surface from an oil spill site, were extracted with organic solvents and water. The extracts
were analyzed via ultrahigh resolution FT-ICR and two-dimensional gas chromatography/high resolution
mass spectrometry. The data showed that the spilled oil was significantly affected by vaporization
due to high surface temperatures in the desert. The data obtained with (+) atmospheric pressure
photo ionization (APPI) and (-) electrospray ionization (ESI) coupled with ultrahigh resolution-mass
pectrometry (UHR-MS) indicated that the degradation of aromatic compounds and increase in oxygen
-containing classes occurred in the following order: surface soil > below surface soil > crude oil. The
oxygenated compounds were confirmed by principal component analysis. The score and loading
plots of Ox and SOx showed that they were the major contributors to differentiate the samples.
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The results obtained in this study can provide an information basis for designing a strategy for
cleanup and restoration efforts of Gulf War oil spills.
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Analyzing of diverse structural conversion and aggregation pathways of
Alzheimer’s amyloid-f (1-40)
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HTLHE Abstract
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Diverse Structural Conversion and Aggregation Pathways of Alzheimer’s Amyloid-f (1-40)

ACS Nano (IF: 13.903 / 2019. 08. 27.)

Circular dichroism/fluorescence/NMR spectrometer, atomic force/electron microscope, etc

ZRAFNKXL, KBS), AFRHIZIADIARI), @XIRC0IAA(RAZIN), 7|AERALZ (SSLH), 233
(KAIST), 20IS|(KAIST), 2FF2HIAL (S=H), SIUE(KBS), F2B(KBS), ZAE(KBS), OIFZFKBR), &
7FE(KBR), BIAISISHOAC), RHAAZC), FHMKBS), 2717 |EAIBIZ(QAZICH), BHETHKBSI/UST),
SI2F{KBR), SXIALEADX(AIZICH), 2HDFEECIOIAERAND|(OIAIZIH), OIFS (WAL, KBS|/UST)

Y. Lin(1st author, KBSI), B.R. Sahoo(Univ. of Michigan), D. Ozawa(Osaka Univ.), M. Kinoshita(To-
hoku Univ.), J. Kang(KAIST), M.H. Lim(KAIST), Masaki Okumura(Tohoku Univ.), Y H. Huh(KBSlI),
E. Moon(KBSI), J.H. Jang(KBSI), H.-J. Lee(KBRI), K.-Y. Ryu(KBRI), S. Ham(Sookmyung Women’s
Univ.), H.-S. Won(Konkuk Univ.), K.-S. Ryu(KBSI), T. Sugiki(Osaka Univ.), J.K. Bang(KBSI/UST),
H.-S. Hoe(KBRI), T. Fujiwara(Osaka Univ.), A. Ramamoorthy(Univ. of Michigan), Y.-H. Lee(Corre-
sponding author, KBSI/UST)

X|oH2| ZFHAQI Q1 HHHEIC amyloid—B (1-40) (ABiw)2| Bl TEE 7 (82 5t AR 12| EESID
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7t EElXl= A2 Cieftt ME=2(e S 860! JX/EX/ MM 7FEEIC,

Unraveling of the structure-based microscopic mechanism and pathways of ABi.4 aggregation
with the phase diagram-based macroscopic viewpoints using fluorescence/circular dichroism/
NMR spectroscopy, MD simulations, and mouse experiments. Partial helical structures of AB1-40
accelerated cytotoxic AB1.40 amyloid fibrillation, and the formation of amyloid fibrils, protofibrils,
and oligomers depended markedly on environmental conditions both in vitro and in vivo.

0l

O ZZ401lM OI2=0|= HEE0| FHx(7| HAKAM X[ LUZ0| ZOMK|=X| mte 4 U= SAlof
R|oH7H EHGEE7 | 12 B2t S Mo 2M X|if WS S0l=0 SE 4= ATk
We are aware of what kinds of conditions are best and worst for toxic AB amyloid aggregation

causing Alzheimer’s Disease(AD). We expect that this useful information will contribute to the
treatment and prevention of amyloidogeneis-related AD.

AB©l CHSSH TE BBl ST B2 AB TEHIBIR ST AT
Various structural change and aggregation pathways Structural change and phase diagram of AB1-40
of AB1-a0 aggregation
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The KBSI Researcher of the Year Award, which celebrates the employees who most
contributed to the development of KBSI in 2019 or who had the most outstanding
performance, went to Dr. Chang Ki Soo, head of the Scientific Instrumentation and
Management Division.

As a professional in the area of developing optical microscopes, Dr. Chang was
granted the award in recognition of his significant research outcomes and his
contribution to spreading exemplary research culture by managing an outstanding
research group.

H7|4 YA}
ATEHPHY - 2F 22
Dr. Ki Soo Chang

Head of Scientific Instrumentation
and Management Division

Kol = 7125 T
2% FWN 0jzez
A8} M0j At

Developed a technology the
world had not seen before---
Confocal thermal reflectance
microscope leads technology
commercialization
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The key achievement that enabled Dr. Chang to win the award was a confocal thermal reflectance
microscope that is capable of using laser light to measure heat of micro-sized electronic devices.
This microscope has resolving power (power of identifying samples) 10 times higher than that of
the existing thermal imaging microscope using infrared light and is the world’s first equipment to
measure internal heat of materials.

Selected as one of the 10 outstanding research outcomes of government-funded research
institutes in 2018, the microscope became immediately available for sale when released as a
commercial product, gaining attention from the relevant market. The microscope was developed
in 2016 and then commercialized by Nanoscope Systems, a Korean company specializing in
confocal microscopy. Now the device is widely used in relevant research and product manufacturing.
In addition, the company won the Minister of Science and ICT Award in recognition of its contribution,
both inside and outside the industry, to technology development and commercialization.
“Equipment of a new concept should reflect various needs of initial users to improve its quality
as a product. The key to making the optimal state desired by users is to continuously improve
the product. In fact, it is very difficult to make something usable by everyone because we have
to meet every single requirement. However, that is just a natural process as we witness cases
of foreign commercializing of research equipment. Only through this process can we make a
microscope that everyone can use.”
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scientist for his mother
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“I wanted to make her life more comfortable. And all | could do was study.”

Dr. Chang chose the career of a scientist because of his mother. He always felt sorry for his
mother, who worked very hard, day and night, to makes ends meet. For his mother, who had to
work hard to raise four kids, studying was the only thing Dr. Chang could do.

“During my early days at the KBS, it was quite hard for me because | had to try totally new things
outside my major. | had to find research equipment to develop using my knowledge. When the
idea about thermal reflectance microscopes hit me, | began research on it in 2010.

In a crack unexplored other researchers, Dr. Chang conducted research to realize his ideas. In
particular, his efforts to replace foreign equipment with domestic are unprecedented even within
the KBSI.

HE=It = i=tE RASH-

0| IR TIIZ BAL AZIsHOF

For practical and domestic
technology, “we need to think
about the economic value of
research”
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The optical microscope development group
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| always emphasize that scientists have to work for valuable purposes.

“| believe that the ultimate goal of research, particularly that of the development of research
equipment, is to commercialize research equipment so that it creates a new area of research and
it can be purchased by other researchers for research. It is my position that theses and patents
are merely a means to achieve that ultimate goal. So, from the step of planning research, | invest
much time and effort to envisioning utilization plans, ripple effects and expected effects of R&D
outcomes, as well as the goals and details of R&D activities. This is what | always emphasize to
my junior researchers.”

Leading his junior colleagues based on his differentiated beliefs, Dr. Chang gave the credit for his
winning of the award to his colleagues. The optical microscope development group he organized
and has developed for the past decade respects various disciplinary backgrounds of its mem-
bers and creates a horizontal culture of communication, playing a pioneering role in spreading
an outstanding research culture within the KBSI. The group was highly praised outside the KBSI
as well and selected as one of the outstanding research groups of government-funded research
institutes in 2019 by the Science and Technology Policy Institute (STEPI) and the National
Research Council of Science and Technology (NST).

Saying that his remarkable research outcome was possible partly because of his hard-working
junior colleagues, Dr. Chang expressed his wish to make his life that of a genuine researcher.
“The equipment industry in Korea is poorly positioned, and there is an old and widespread belief
that foreign products are always better than Korean ones. However, there are many quality prod-
ucts made in Korea. For the development of science and technology as well as the industry in
Korea, we absolutely need R&D investment related to the manufacturing of parts and materials
and promotion of the equipment industry. KBSI will take the lead in developing and commercializing
original technology to domestically develop new advanced analytical research equipment and
create an ecosystem for research equipment industry that will grow together with the entire
industry.”

As he has done thus far, Dr. Chang is committed to continuing his work, and there will be no
problem as he will be with the best research group. Let’s hope for days when his innovation
comes into the limelight throughout the world.
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