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Top 10 Achievements

6

01

XA SYX-TA MY YEHS 0188 HE M F0H Y

- XA Loflt= EELRIIS S QISHOZ oioh=L| 43
oM FHOfi T7 |04 TR 7FsE KAl

- Journal of the American Chemical Society(JACS) 55 /XY
(IF=14.357,"18.1.29) 3] HRA}

Development of denitrification catalyst based on sequential

proton-electron transfer

- The possibility of designing an excellent electrocatalyst was suggested
by successfully realizing the naturally occurring denitrification reaction.

- Published in Journal of the American Chemical Society(JACS)
(IF=14.357,1.29.2018) Dr. Sun Hee Kim

03

- Molecular and Cellular Proteomics 55 H|X{(IF=3.813, '18.2.1)
Azist et

Identification of factors to overreactive bladder diseases and

discovery of protein candidates for treatment and diagnosis

-The results of the study are expected to provide a key to the novel
treatment of overreactive bladder diseases through the development
of a drug that may overcome the limitations of existing treatment
methods.

- Published in Molecular and Cellular Proteomics
(IF =3.813,2.1.2018) Dr. Gun Hwa Kim

04

12 2 2OHE SEATF|7] fI6l Pt LI=HS Z2|

SEAZI PbTO, LI=REHIE HZ=0 4

- 128 PEC TA| H|Z0f Ciisto] 22 H2FS HA|

- Applied Catalysis B: Environmental 55 I (IF=11.698, '18.5.1)
T A}

Fabrication of site-isolated Pt-nanodot deposited PbTiO3 nanotube

arrays for enhanced photoelectrochemical water splitting

-The results of this study provide a novel strategy for the fabrication of
a highly efficient PEC device.

- Published in Applied Catalysis B: Environmental
(IF=11.698, 5.1.2018) Dr. Hyun Gyu Kim
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2|2 7| Zel2E(GaN) BIEA2] =2 TY|-5 et 2 89|
el 718
- KBSI ASHIE|2| THETIRE OS5 4-AF 2 FapHxfein|Ze| 4ot

MY sHe =8
- Nano Letters 5% AIXH(IF=12.080, '18.7.3) YT HIA}

Investigation of cause of low electricity-light conversion efficiency of

silicon-based GaN semiconductor

- This study was conducted using the excellent 3-Dimensional
imaging capacity of the double Cs & monochromated transmission
electron microscope at the Seoul Center of KBSI.

- Published in Applied Catalysis B: Environmental
(IF =9.446, 7.3.2018), Dr. Mino Yang

ElY UBES K2 A2 At
- DIERC2I00] 2 ISP} AR Hzlo] BEE SRS 7%

- Proceedings of the National Academy of Sciences of the
United States(PNAS) 5% AIXH{(IF=9.446, '18.9.18) 0|~ HFA}

Altered ER-mitochondria contact impacts mitochondria calcium
homeostasis and contributes to neurodegeneration in vivo in

disease models
- Calcium changes in mitochondria are a common phenomenon of
neurodegenerative diseases.

- Published in Nano Letters
(IF =9.446, 9.18.2018) Dr. Seong Soo Lee

101 ST 3 RE4UE T4 St eis} 7|2 O
AIZEQI 4 QERI0| 28 20|17 S40| 26| HPiE S57 55

Transfer of anti-aging technology for muscle regeneration and
exercise performance improvement in seniors

-The activity of sirtuin, the longevity gene, was increased; toxicity-free
nutmeg extract was developed, and its efficacy was verified.

Dr. lk Soon Jang

09

06

SILITALAIEH| HEBHS SEHERTAL £ A
- 206071 91771 THY, 2070 EPASEK B K SIS S Al

) HoO
TESER SHAMSL 01 OS A ES
ST T U RF YHIO| $27[2 0% AT

Integrated survey of National Research Facilities and Equipment
with government

- An integrated survey of 2,064 research organization was conducted
jointly with 20 relevant governmental ministries to revitalize joint
usage of research facilities and equipment and to facilitate the transfer
of idle equipment to organizations needing it.

s} O[TAIC] QNBISE XS BEE 4 U ML HOIH
=871

- JAEHAR G0 0fLt itBRlS Sttt 01 E 7457 3
- Journal of Physical Chemistry Letters 5 7{|XH

(IF=8.709, '18.11.7) O|gt3= Bk}

Development of new laser spectroscopy for investigation of
stereochemical structure of enantiomers
-The method developed in this study allows investigation of

femtosecond stereochemical dynamics.

- Published in Nano Letters
(IF =8.709, 11.7.2018) Dr. Han Ju Rhee

.,.
OF

-5t QXSS PUEH MU TYH SSEE AL WY

(i |

- X BRI A

~

BSI ADIE QEH 2H JHA|
Opening of facilities for joint usage of analytical equipment to
researchers in industry, university and institute

- The operation of ‘KBSI Smart Open-Lab, an autonomous open-type
laboratory, was initiated.

Second grade received in evaluation of public institution integrity

- KBSl received the second grade in the evaluation of public institution
integrity for three consecutive years including 2018.

KOREA BASIC SCIENCE INSTITUTE ‘
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PRESENT STATUS
O34
| N |

History

1992. 03.~04.

A0 X|HHIES EX| (M, S, Ch HHE)
Four regional centers (Seoul, Busan, Daegu, Gwangju)
established.

1999. 12.

THZAIE] %]
Jeonju Center established.

2001.11.

ZRMIE] K|

[ s

Chuncheon Center established.

1988. 08.

SHEISIRTH S 7 | IMIEY 93]
Korea Basic Science Center (KBSC) established as an affiliate of
Korea Science & Engineering Foundation.

1999. 05.

‘ = o ,
TSR RIRIA #OI M2

Established as a corporate body.

2001. 01.

SR ARSI TR0 I B i

=

Name changed to Korea Basic Science Institute (KBSI).

2005. 10.

=7 [t RO ST 22X

'National Fusion Research Institute(NFRI)' established as

H|H 1} 52

VISION & GOAL

)

AUZ Mission

Fh a7 0 7 5H0] Bl 7| ZISE Bt
QAT FH| Y EAT| 22A AAH,
AR Y BET 43
Conducting R&D on research facilities &
equipment and analytical S&T, and joint
research and support for basic
science promotion

3320
o- -0
et

H|H vision

BTl wint IR S HEGH
P 70| Sampst sl il

World-class open research platform
creating the advance in science

| - . .
FL27I5 Main Functions

ol o) 72 - 29

Ho
mjo

Research support and joint research
through construction and operation of
high-technology large research equipment

and technology and
people's happiness

Development of analytical equipment
and technologies through analytical
science research

O] A | A . XH O{1XHH| X20|24 Ol
affiliated organization. 7PN - B | HEQIE o
Ea313) Fet ol njzfoixy 2

2 2 . .
006. 0 ° Exclusive responsibility for general Training specialists for

management of national research research equipment and
QHHIE| A1%| 9 fute

facilities and equipment
Ochang Center established.

2009. 08.

7 [ITA S TISAIE EX]
National Research Facilities Equipment Center (NFEC)
established.

8 ANNUAL REPORT 2018

2009. 03.

St S Mt |stery &8

Graduate School of Analytical Science and Technology (GRAST)
established jointly with Chungnam National University.

2014.07.

MEMFHIE X
Western Seoul Center established.

DR A

Developing
Advanced
Technologies

Fostering
Basic Science

AP B Y
224 X/

Inspiring Scientific
Instrument
Industry

creative future talents

eyl olmat
13 48
Strengthen

National Research
Infrastructure

KOREA BASIC SCIENCE INSTITUTE
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PRESENT STATUS

E25[

Organization

2| &ie|

2%

oI, | N o Lrpiet

Personnel, Equipment & Budget

2N

President

Auditor

ZAe
Audit & Inspection Division

& PRI
B IR geioiA

National Fusion Research Institute
(Affiliate Organization)

Qe personnel

2018.12.31. 7|&
As of December 31,2018

S I AL AL TISMIE]

Q1213

A

Division of Policy

1
Bz

Policy & Strategy Team

Ho
ol

Vice President

National Research Facilities

and Equipment Center

T

e

Equipment Policy Team

Aol

Equipment Deliberaion Team

RN
Division of International
& Public Relations

EH|EHRE!
o =200

Equipment Utilization Team

e

Equipment Information Team

I

ol otz 7|&5 e 23 223 7]
CEO Researchers Engineers Administrators Analysts Managers Total
1 159 41 24 347

FH|pig Equipment

(E49] : 0t 24)

(Unit : Million won)

Z X|AMIE{ Regional Centers

Su  UeEE  omue 7

Categery | Dacdeok | Ochang | Mg 24t 7 75 HE - g
Headquarters Center Seoul Busan Daegu Gwangju Jeonju Chuncheon seeséiqn

XHH

° I 155 186 69 54 34 40 30 26 40 634
Equipment

—10H
Ant]:;::n 59,177 91,992 19,095 21,311 10,691 13,939 11,121 8,779 20,988 257,095

% 71F DNTIS S5 71F, =972 362t ¢ o)y
(Over 30 million won of introduction price)

(£t : wyt 2)

(Unit : Million won)

Hio|2 8RR M= - AR EE Q2R x|yt MR 71EE BHEE
Division Division Division A L . .
: ; ) Division Division Division Division
of Bioconvergence of Environmental & of Scientific : i A i
Analysis Wil Satenees DR EETED of Regional Centers of R&D Transfer of Planning of Administration
Moptouacian  FXENIZYRE  ZEMZHDiZes HEME| ERLEE LT ot
Biomedical Omics Electron Microscopy Optical Instrumentation Seoul Performance Management Human
Research Center Research Center Research Center Center Management Team Planning Team Resources Team
H] | A2 A ZEAT|AUX|KAUE!
R Nrggopy  SHSHIESBHE SAPE] SL71UXIEd ot seg
_ Biological Earth & Environment Smengtelﬁalgislti{;ment Busan SmEariltg(r{;\)Ariesdelsum Budget General
Disaster Research Research Center Assessment Center Center Support Team Team Affairs Team
L_II0{0{71E| XH|7HEFK|SIE
zEmlsuzy  HeEERE BUPHEXIZE Ch A HeEy g T
: vanced In nstrumentation . )
1|?arr:%t&RE;eaarii Situ Nanosurface Development g:r??eur ngopr:‘:;tlgoﬁegm Mana%?rii}ﬁ? Team Acc_%;rrgmg
Research Team Support Team
ek SE| o El
EhE DKo El ettt BEME TS
. pin Engineering . urchasing
Protsler;eSét]rrchﬁture Physics G(\gveanrlgjru Materials & Facility
Research Team Management Team
AHHIOIALOIIE] sEABHIEE T =M ME|
dHIBEAE Mass Spectrometry HEFME Agd
Bioimaging Research and Advanced Jeonju Facility Team
Instrumentation Center
Research Team
. OFIkoHE]
EHMIE Safety & Security
Chuncheon Team
Center
owHNY
MEMME Ochang
Administration Team
Western

10 ‘ ANNUAL REPORT 2018

Seoul Center

22! Operating Revenue X= Operating Expense
T2 Category =4 Budget & Category = Budget
HEZ=01Z Government Contribution 83,244 Q1Z1H| Wages 25,034
1. 7|22 H| Basic Fund 20,848 1. ZHOI74H| Research Personnel 21,225
2. ZLAIH| General R&D Projects 46,603 2. HHEEE Legal Liability Amount 2,042
3. A|A&H| Facilities & Equipment 15,793 3. E|RIZHEYZ Retirement Reserves 1,767
4. X2 A3t Loan Payment & Interests - Q1 LZIHH| Direct Research Expenses 70,233
X4=2! Income 33,465 1. ZLQAIH| In-house Projects 50,032
1. ZE4El Public Projects 22,000 2. HEEl Public Projects 15,990
2. QIZt~E} Private Projects 350 3. QIZt~E} Private Projects 230
3. 7|EFHTEALR! Other R&D Projects 230 4. 7 |EFHATAIY Other R&D Projects 230
4. 7|&=X|2 Technology Supports 7,532 5. 7|&X|® Technology Supports 3,751
5. 7|&& Technical Fees 200 AA2AUH| Operating Costs 7,315
6. 7|E} Others 3,153 A|&H| Facilities and Equipment 20,459
Z7]0|2! Balance from Previous Year 6,667 7|E} Others 335

XI7|0| &3 Carried Forward to Next Year -

S| Total 123,376 S| Total 123,376

KOREA BASIC SCIENCE INSTITUTE
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PRESENT STATUS

KBSIHERIZ

KBSI Network

12

[H CHE2|

T =

Daedeok Headquarters

S, TN F, LW, FENTHPHR
TAFSHINEIGE FHPHEX|H,

AfISehEE, HYENTHIHY

Biological Disaster Research, Electron Microscopy
Research, Advanced In situ Nanosurface Research,
Optical Instrumentation Development, Scientific
Instrument Reliability Assessment, Instrumentation
Development Support, Spin Engineering Physics
Research, Mass Spectrometry and Advanced
Instrumentation Research

KBSk= CHE 22 3 H= X9 HES Sl
27} 7| XFe 11X Ql 8l X| Qi Es|ARi0]|

of
7|2ret XFESHE M WE AFX|HS A6 USLIC

KBSI supports national basic science research and performs
specialized research based on regional industrial fields.

ANNUAL REPORT 2018

QEMIES
Ochang Center

ofstRuA FotEMT|s, AL M,
TXfA0|E, AHEY, SHEELEE, ATEehED|,

EEEMTHINL

Biomedical Omics Research, Drug & Disease Target
Research, Protein Structure Research, Bioimaging
Research, Electron Microscopy Research, Geochronology
Research, Environmental Monitoring and Research,

Spin Engineering Physics Research, Mass Spectrometry
and Advanced Instrumentation Research

HLAMIE]
Busan Center

EHIHZ/2A 7 HE A o

Advanced Materials Research Based on Surface
Modification/Analysis

ChLAIE]

Daegu Center

HEb | s-dAxY
Functional Materials Research

HZMIE]
Jeonju Center

LES/ERA AT
Nano & Carbon-Based Materials Research

AHIMIES
Chuncheon Center

M

Disease-Specific Optical Imaging Research

MEHIES
Seoul Center

B, AISZHEA0I01E
Environmental Risk Analysis and Research, Space-Time

Resolved Molecular Imaging Research

BZAIE]
Gwangju Center

woale), SRRt
Advanced Aging Science Research, Material Structure
Science Research

MEMEHIE]
Western Seoul Center

QEAHIO|RA|AH, 7|5 AT

Omics Bio System Research, Functional Interface Science

KOREA BASIC SCIENCE INSTITUTE ‘ 13



PRESENT STATUS

2018 KBS| A=
2018 KBSI Research Achievements

QU RIS B

Statistical Trends of Analytical Services

110,939
113,564 117,060
18,020
16,970 *
15,936 'Y
PY 5,753 6,044
5,595 .
Fa s AlEs  OI2Xle 2 AlEs  OIEX| Fa AlEs  OI2Xs
Cases Samples Users Cases Samples Users Cases Samples Users
2016 2017 2018
SAX|2) O|SXHAE $ig
Statistics of Analytical Service Users Cst
Universities
3,220 —
ol . sL7 Ig
1 th I.‘=' 53.3% Small & Medium
arge Companies Companies
100% 23.5%
S OI2X}s
Users
7|E} ) SHATL
Others 2015 Government-funded
4.2% Research Institute

14 ANNUAL REPORT 2018

- JUATA
National Institutes

=2y

—_

Publications

950l gx} =R AT

User publications

X} R R AH

—_

Publication by author type

(£+2] : ™) Unit: No. of papers

/700 700 656 700
°
521
500 500 e 500
405 387
e — 361
300 o 300 e 300
104 109 118
100 — [ = 100 — . 100 — ikl .
_ oA _ OALDI Al
g=2+ scizps REEE g=24  sClEmge  FTES Frxp EUER
Total N Al Total e Al Firstauthor COrresponding i
journals journals author Coauthor
¥ [P JCR 208 A9 5% O[] = IF 10 014 HE=2
% High-impact journals: Journal publications in the top 5% by JCR subject field, or above IF 10
o412 1915 1H| izt Sojux
Research Funds per Researcher Patents
300 259
= =9
Domestic Overseas
200
£ =L £ =HA
S =dds S =2y
Application 63 Application 37
100 79 & s=272 4 & S22 18
° Registration Registration
e (2+2] : Z4) Unit: No. of cases (2+2] : Z4) Unit: No. of cases
LEIGITH] BT W SErTH|
Commissioned Government funding
funds and commissioned funds
2 Al
(EH2] - 4Bt 1) Unit: Million won 7|=0|HAH
(B9 : 74, et 2)
Technology Transfers Unit: No. of cases, no. of
institutes, million won
7|E0lH 21 7|E0|H 7|2k e

Number of technology transfers

Transferred institutes Technology fee revenue

36

36 527

KOREA BASIC SCIENCE INSTITUTE ‘ 15



ADVANCED ANALYTICAL
SCIENCE RESEARCH

KBSI has been performing various tasks, including analytic
support, joint research, the fostering of human resources,
and technology transfer and commercialization based on
the operation of advanced research facilities and equipment,
striving for making outstanding research accomplishments.

* HIO| 2824 20f
Bioconvergence Analysis
o 24 ATfiA] 2O
Environmental & Material Sciences
o OISLEHPHE =0k
Scientific Instrumentation
o A
Development of Analytical Technologies



BIOCONVERGENCE
ANALYSIS

-Mo|St@OIA o1 - Biomedical Omics Research
- METH A - Biological Disaster Research
CASEXMY s A - Drug & Disease Target Research
- CHEREITIR of 1 - Protein Structure Research
MG A A - Bioimaging Research
AlZZHEXI0|0|A] S - Space-time Resolved Molecular Imaging Research
- L-slapst A - Advanced Aging Science Research
A RIS A AL - Disease-Specific Molecular Imaging
- QUIAHIO|QAAERI AL - Omics Bio System Research

HIO|REAY 555 S2fol0] dFnfel 8! ofnfot 209 L} (i X S
RUOH QUSLICE EEBH 7|2 FR0 0| 27 [ =Rt =7 SLARRIO| 28Dt

SIT Q= O SHZBH=G] 7|0f510, 2L £l A0 Hio|@ 24 KIS
; .

0;

R&D and research supporting activities of life and biomedical
sciences are carried out in the field of convergence biotechnology
through the convergence of bioanalytical techniques. Efforts are
exerted to establish original technologies in basic sciences, and a
significant contribution is made to solving problematic issues of
the nation and society. Especially, bioequipment of the best
quality in the nation is installed at KBSI, and state-of-the-art
analytical techniques are developed. Furthermore, collaborative
research and analytical services are provided to the scientific
community using the installed equipment and the developed
technologies.

o d 7/

_ —
AO[Bt Q8| A017

Biomedical Omics Research

QAMIE| | Ochang Center

ZYEMT|E 0185101 HIO|2 3 2HE 29A FMI|SS TSI 0|5 285101 WE viye| 2xt
7S ESIALL 2HE 2X| SRS ?let S5 ¢S XIATLICE

’

The Biomedical Omics Research Group is devoted to the development and application of “Omics”
technologies based on mass spectrometry with an ultimate goal of understanding biology and solving
environmental problem.

- Management of Mass Spectrometry Core Facility for Omics research
- Development of state-of-the-art mass spectrometry technology for MS experiments
« Application of proteomic technologies to target discovery in various diseases

AN

CHE 1L AfE| Representative Research Case

Izt 324 STH|ZOA 02l EHEO| K2 )% 2
7+ %2t MTIZAIO| Cli 91712 A8ibl0f Tl SFO|A 2ol K0 g 550 CHIEI(ACSMA,
SLCO1A2, BPIFB3, SAXO2, SVOPL)S MIA| X|X 2 Bh746109 Aj|7| Q17+ HHEiYEES| (HUPO)O| 206kl

=22 Y (J. of Proteome Research, 2018, 17, 4320)

re ro

Identification of missing proteins from human olfactory epithelial tissue

Using next-generation proteomic pipeline, we identified 5 missing proteins (ACSM4, SLCO1A2,
BPIFB3, SAX02, and SVOPL) from human olfactory epithelial tissue. We reported the discovery at
World Congress of Human Proteome Organization and published in Journal of Proteome Research
(2018, 17, 4320).

/
_7;__9_ Al T

=4 Major Achievements
= FQMH
Classification Achievements

VS]] 242x(2) No. of Services | A|22=(7H) No. of Samples | O] 8Xt(H) No. of Users

Analysis Service 604 3,332 198
=2 Publications SFS|HEE Presentations E73] Patents
o1
. 7 *_9_ . . j

Research Result 22(5C117) 2L} Domestic 2 ¢ Application 671

22| International 2024 S Registration 374

Aed JH4t Analytical Methods

AL

- GCXGC/HRMSE O g¢t OIMIHX| e M
 AFE T} ERTRIRAD IS 012 5117 | SPN| BEET e 2y
+ A qualitative method for analyzing fine dust using GCXGC/HRMS

+ A quantitative method for analyzing chicken antibiotic reference materials using quadrupole
tandem mass spectrometer.

g Preteemis Piputine
= ETE55559 =
) =
I—=
| 3, |
(«IV/ 7
5 || i

ro
oF

7t 52t HT|EXIO 2HE| NanoLC-MS/MS ZiZF2 Mt XpA|Ch

2t 22
EHliR| CIOJE| 24 YT2ES Solof el HHAs S
o #3%

Using next-generation proteomic pipeline and
high-resolution NanoLC-MS/MS, we identified
5 missing proteins and validated them with
corresponding synthetic peptide analysis.

E S R ]
Orbitrap Fusion Lumos Tribrid MS

W 4

X4 Q-TOF HHEMY|
High Speed Q-TOF MS

KOREA BASIC SCIENCE INSTITUTE ‘ 19



BIOCONVERGENCE ANALYSIS

] 7 B 7 A CH=E R | Daedeok Headquarters
2 THL} 011
S A+

Biological Disaster Research

FB10| OHXIB A IEIoH MBI AHRA0| §ISlS FGHD, WSS FEY HATISS
FHLrst0] ZRQ| 22 3 LPUS T 710151 QUSLICE
We are contributing to the increased healthcare and hygiene of citizens by identifying the biological

risk factors that threaten the safe living of citizens and by developing analytical technologies to lead
the country in fields of science and technology.

—_
HE Lt RES ENS U HE

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

« Analysis of anti-aging and antioxidation efficacy of naturally occurring substances and development
of functional materials

- Development of composition for inducing catabiosis and study of method for inducing cellular
senescence

/
CHE AL AHE| Representative Research Case
P S| ol [=1
SFEF FESS 0|88 2553 sH Y 7= L 9l J[&0|1H
S5 FEF0| E QHEXIE LR AZELI(Sirtuin) 2] 2PES =01, S MY} 25482 S

Lohs AS &2 oI e 2 E5IE HetH0| 2E ()0 71=01H

Transfer of technology developed to improve exercise performance ability using nutmeg
extract

Transfer of patent to BioPharm Co., Ltd. on the improvement of exercise performance ability and
skeletal muscle regeneration through the increase in Sirtuin gene activity from treatment of nutmeg
extract.

/
FQ MMIE Major Achievements
= FQMH
Classification Achievements
MR 22=(2) No. of Services | Al24*(7H) No. of Samples = O}&Xt=(H) No. of Users
Analysis Service 221 1,323 113
=2 publications SHS|HHE Presentations E75] patents
g_—ll_ Al
ResearchER_lesult 21(SCI 10) = Domestic 1221 &8 Application 321
22| International 171 S5 Registration 1371
M i Analytical Methods

- HIZ L 22N 2RAYE(EI20 S2EAY R ARV IE) 1S
- SN M| FRE A= HE 7 |ES 0180 =2 HIo[2A S Y

A O x= A O x=
LA BE EH MM YL 2 55 I e Y

« Amendment of relevant laws and regulations (fertilizer quality test methods and sampling
standards) related to the analysis of lysine content in fertilizers

+ Development of norovirus analysis method using a detection kit having a three-dimensional
liquid path

+ Development of mercury concentration measurement sensor and measurement method

20 ANNUAL REPORT 2018

Li'l'"_“__j

L7IE(NET)IS X ZARY

New Excellent Technology in Agriculture, Food and
Rural Affairs (NET) Certificate & Olympic Letter of
Appreciation

ST 52 7|B0/H T
Agreement ceremony for transfer of nutmeg extract

technology

| (Equipment)

2A12) 4| 3201 24T S TRE | AAHY
2-dimension liquid chromatography tandem mass
spectrometry system

e 24 A

Expression Analysis System

it 7 e QEMIE| | Ochang Center
XISt 0

SetHEX S+

Drug & Disease Target Research

7|70 MFIHAIEX| SIHATE Ut 7 |EX STt O QIS 51 B BMTIES MY
Bl B Aok UBLICE,
We have established a research infrastructure for technological convergence of translational

research, ranging from fundamental studies to drug discovery, and developed relevant analytical
techniques.

/
ZFQ 8171 Main Research Activity

-High content screening 7|8t S0 247 |= T

- CHHEL ZA5H protein—protein interaction, PPI) 7|8k S7H017L 27| gt
- N9 ZH TIT 2AT IS 0L

- 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

- Development of diagnostic and analytical technique for high risk infection

/

CHE AL AF| Representative Research Case

palY Yk Zst A TICHG X2 B wE

291 B 0| in vivo TE SEEHUO| CH|(ZRH|R0IA) SA{IH BE T 7|2 S8
B0 RS QU] OIXleH K U TIE HEY 4 Sl S EMTS uE

Identification of new diagnostic and therapeutic targets of overactive bladder syndrome

Identification of OAB inducing facter and putative
diagnostic marker by comparative proteomics
approach using rat model of OAB

Factors causing overactive bladder syndrome and protein candidates that may be used for the treatment %"HI (Equipment)

and diagnosis were identified by performing a proteomic analysis of an in vivo overreactive bladder
syndrome animal model and by using bioinformatics techniques.

/
FQ MME Major Achievements
T2 FQMH
Classification Achievements
2% Z422(2) No. of Services | A|22=(7H) No. of Samples | O] &Xt(H) No. of Users
Analysis Service 74 2,017 43
=8 Publications SHS|REEE Presentations E75] Patents
o:|:|l_ AlX
Resel_archER_'esuIt 16(SCI 16) HU Domestic 54 =2 Application 974
22| International 571 S5 Registration 124
248 Ji'Y Analytical Methods

« X[EfAFASI0f| 2015 H= peroxisome EX &2 probe JHE

- 3D cancer spheroid CHE2F H|Z} 2 12

- Development of a peroxisome-targeted fluorescent probe to measure oxidation of fatty acids
- Establishment of analytical method based on large-volume production of 3D cancer spheroid

e

\,@?* T

it == . - =

T HEAT| XIS

High Content Screening System

SeioalA R
Liquid chromatography Hybrid-FT orbitrap Mass
Spectrometer (Q-exactive plus)

KOREA BASIC SCIENCE INSTITUTE ‘ 21



BIOCONVERGENCE ANALYSIS

77 QAMIE] | Ochang Center
CHHHXIT1X 011
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Protein Structure Research

XY X [ SHEEEHI(NMR) 3 X-ray 2|2 7S 0185101, Y S| HIEHO| =
Chiizlo] TEQL B a[sIT QIS 48skD QUBLICH

We are conducting studies of protein structure and biophysics, the foundation of biological
phenomena, by using a high-magnetic field NMR and an X-ray diffractometer.

—
I SDERE XfohiH 2
- Development of advanced analytical technologies based on high-magnetic field NMR instrument
- Analysis of three-dimensional structure and biophysics of disease target proteins

- Study of protein-protein interaction
- Structure-based synthesis of protein interaction inhibitor

/

CHE Y7L Al Representative Research Case
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Determination of relationship between quorum sensing and sugar metabolism
Complex structures of an LsrK and HPr proteins, which plays an important role in quorum sensing,
were firstly determined, and it reveals that the mechanism of intercellular signaling between bacteria
is closely linked to glucose metabolism

/
FQ AMIE Major Achievements
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Classification Achievements
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« Structural analysis of LsrK-HPr complex using NMR and X-ray
« The synthesis of protein-protein interaction inhibitors based on the protein structural analysis
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KA LsrkK-HPr S2H|2| X-ray 1=
High-resolution X-ray structure of LsrK and HPr complex

SHl(Eq

900 MHz X7 [SH=2E7|
900-MHz NMR

_._;OM‘HE'i | Ocha g Center

Bioimaging Research

SEMRI(OAT 47T), FHMRI(7T,3T)2tBY7I= (ES- XIS ZGM E87|8) SS2 7102
e/ RO, M TIEH/AHIT S8 435D YALIC,
Based on animal MRI (9.4 T, 4.7 T) and human MRI (7 T, 3 T) systems and imaging technologies

(including the image acquisition/processing technology and the contrast media application technology),
we have conducted researches on brain disease/anatomy and disease-targeting diagnosis/tracing.

T YS0I X0 2S0[0iIM 7T F2 MRIS 018510 et
GIUCEST Q40| H|m

Comparison of GIuCEST images between normal and
dementia monkey at 7 T human MRI

21 MRI 2871 917 (HW 917, BAAIIA, ST S)
PR, MY, TI5BY, YUY 52 BEOH= |2 917
MR-Z8H SHAPEER| 7|1 Rt RIt/ AT ot
IS U7 B2 SPHUTTH| 2] IS 9 BT S M3t

-Research on 7 T human MRI-based technologies (HW improvement study, pulse sequence, image
reconstruction, etc.)

- Research on improvement of technologies using perfusion images, diffusion images, functional
images, and spectroscopic images

- Studies of disease diagnosis and follow-up based on MR-optical imaging instrument

- Practical use of cutting-edge equipment through translational research based on joint research
collaboration

/
CHE Y17 A1Y| Representative Research Case

Glutamate CEST @Al 12
7 T 3™ MRIOAM Glutamate CEST (Chemical Exchange Saturation Transfer) 7[#& Al&ist
(e}
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HH| (Equipment)

Development of Glutamate CEST MRI method

Glutamate CEST MRI method showed comparable signal differences between normal and dementia
monkey brains. It is feasible to diagnose dementia early and precisely by using this method at 7 T
human MRI.

M2 X-ray
Macromolecular X-ray

/
FQ AME Major Achievements
22 Fous
Classification Achievements
7TRHMRI
CPSE] Z422(Z1) No. of Services | A|22(7H) No. of Samples | O] 2Xt(H) No. of Users 7T human MRI
Analysis Service 353 1,541 63
=2 Publications SIS|HUFE Presentations E35] Patents
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- BETICHRA | TS PP Bty 7|o| 1
+ Foot/Ankle RF Coil design for diabetes foot at 7 T human MRI
+ Adaptation of Deep learning techniques for multi-parametric diagnostics 94TSEMRI
9.4T animal MRI
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it 7 g MEMIE] | Seoul Center
iy ] = =1
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Space-time Resolved Molecular Imaging Research
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With femtosecond laser spectroscope, transmission electron microscopes, and high-end imaging
mass spectroscope, we provide networking opportunities for all researchers through multidisplinary
dynamic imaging.

N\

Q 20171 Main Research Activity
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+ Mechanism of formation of nanostructures

+ Development of R-type / S-type identification stereochemical imaging technology of chiral
molecule

« Multi-omix based MS imaging and biomarker discovery

/
CHE AL AF| Representative Research Case
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Study of electronic dynamics and size non-uniformity of metal nanorods by using
two-dimensional electronic spectroscopy

The study experimentally showed for the first time in the world that the uniform electronic dynamics
of metal nanorods having a non-uniform size distribution may be investigated and the non-uniformity of
the aspect ratio may be analyzed by using the nodal line gradient and interference pattern analysis
method of two-dimensional electronic spectroscopy.

/
FQ MM™IE Major Achievements
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- 03HElS (~1nm) B4 EET 1=

+ Mass spectrometry imaging of biomarker lipids

+ High spacial resolution (~1 nm) elemental mapping
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Nodal line slope and spectral interference analyses on
size inhomogeneity of gold nanorods in 2D electronic

spectroscopy

135748 10 X| s FaRERRADE
Monochromated - Aberration Corrected Transmission
Electron Microscope
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L -

TSl SR TR
Imaging 9.4 T FT-ICR MS (Imaging 9.4 T Fourier-transform
lon cyclotron resonance Mass Spectrometer)
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Advanced Aging Science Research

ZFMIE | Gwangju Center
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To improve research on aging and degenerative diseases, we are carrying out collaborative research
with universities and research institutes, and providing support through construction of an aging
research cluster and maximizing the use of our infrastructure.

FQ ML Main Research Activity
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+ Establishment of Luminescence & Fluorescence Preclinical Imaging System and obtainment of co-
registration imaging analysis technology in connection with Micro-CT

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

- Development of age-dependent biometric standard of aged mouse
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Establishment of senile (Type 2) osteoporosis of animal model

- Through bone microarchitecture analysis, longitudinal tracking of alteration pattern on trabecular
and cortical bone induced by age

« Establishment of the experimental schedule concerning timing of medication and intake of food
or water for efficiency and suitability

- Tracking of alteration pattern on bone formation and obesity degree by candidate materials

/
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+ Mechanism of steroid hormone production by IL-11
+ Mechanism of metabolic signal pathway for steroid hormone

1M 3M 6M 12MISMISM

I ﬂ
| |

woly BOIEE 22 3E 9 BERAY 3E
Establishment of senile (Type 2) osteoporosis of animal
model and standard analytical methods

= K|
L3528 HSHIEA

In vivo Micro-CT
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7t 7/ T, Z=KMIE{ | Chuncheon Center
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Disease-Specific Molecular Imaging Research

NS EY ZO0k= WHAOIM LojLk= 22Xt R MIZ ~FO| AdEME Sl iz 2 &7
ZITHLX| 2 Sl ofliye) Weks MASh= 8&el+ 0rLICh
Biological imaging of diseases is a multidisciplinary field, in which the images produced reflect

cellular and molecular pathways in living subjects. These techniques will help to understand and
discover new diagnostic, therapeutic, and preventive strategies for human diseases.

- SFZ9[ 7RI, L S EA B 232, LIHIO|R AKH 7|k T X| 25| W
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« Studies on mechanism, new drung discovery and screening, development of nanobiomaterial-
based diagnostic/therapeutic agents

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

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

/
CHE AL AF| Representative Research Case
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LPS2 XISt RAW 264.7 HES HIERH4| D2 MojA SSRELIKIFROSO| | 9 NF-«B
LTI S B 20 8AF| YS! 222 FH240i|M [2ifet 3-bromo-5-(ethoxymethyl)-1

Anti-inflammation effect of effective substances from Polysiphonia morrowii

It is demonstrated that 3-bromo-5-(ethoxymethyl)-1,2-benzenediol (BEMB) from Polysiphonia morrowii
can inhibit the production of inflammatory mediators and ROS, and NF-kB signaling pathway in LPS-
stimulated RAW 264.7 cells and zebrafish model.

/
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+ Analytical methods of animal models for human diseases (injury of liver, oxidative stress, PTSD,
inflammation models)
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Effects of 3-bromo-5-(ethoxymethyl)-1,2-benzenediol
BEMB) on production of (A) nitric oxide (NO) and (B)
reactive oxygen species (ROS) in lipopolysaccharide
LPS)-stimulated zebrafish embryos.
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| (Equipment)

ZAT 0K FARXSI0IE
Confocal Laser Scanning Microscopy

U Y S8 P U T S Y AAY

Luminescence and Fluorescence Imaging System with
Micro-CT IN VIVO Imager

B MEMEMIE] | Western Seoul Center
oal o Ell 011
Omics Bio System Research
S AN 2MEHE 152 Soll Ze-Ql/HE-AE/2tE 200i|A CHARK| ot 2tz
24O HI0| 207 LZ1t CHAY [ S A YSh= 2171 20FILICE

Metabolic profiling research has been performed to discover biomarkers and metabolic pathway
for disease therapy/natural product food/environmental field by using the established integrated
analytical platform.

24 of, AVERISH 7S CHARLEH SOIA HIO|2071 2 B AP I 917 4
AP I SERETI/EYEAT| 7| ST A 2AE i
+ Biomarker discovery and pathway identification of cardiovascular disease, cancer, kidney disease,

liver disease, metabolic syndrome etc.
- Development of NMR/MS-based integrated metabolomics analytical method

AN
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Analytical technology for observing metabolic responses and mechanisms in the aorta of
atherosclerosis patients

Metabolic and lipidomic changes were monitored in the aorta of atherosclerosis patients using
LC-MS-based metabolite profiling and target analysis, and this is proposed as an analytical technology
that allows to investigate the metabolic responses and mechanisms of the development of
atherosclerosis and the plaque formation.
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+ Analytical method for observing metabolic and lipidomic changes in the aorta of atherosclerosis
patients using LC-MS

« Development and validation of GC-Triple Quad Mass spectrometric method for
quantitative determination of regulated plasticizers in medical infusion sets
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Multivariate analysis and metabolic pattern of polar/
lipid metabolite profiling(left) and the effect of
quinic acid on anti-inflammation and anti-oxidative
stress(right)

SPE-800 MHz X7 | Y247 |- AT | A|AH]
SPE-800 MHz NMR-MS System

M| S 20T -ARSSA-HAR Y AT
UPLC-QTOF-MS
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MXbsio|d o4 - Electron Microscopy Research
(A0S AR - Geochronology Research

SADL|EZ A7 - Environmental Monitoring and Research
LieEH AL - Advanced In Situ Nanosurface Research
-SHAE A7 - Environmental Risk Analysis and Research

- Advanced Materials Research Based on Surface
TEAR] A Modification/Analysis

HHISgAN S
- Lite /EEA AR AL
7158 AHast e

- Functional Materials Research
-Nano- & Carbon-Based Materials Research

- Functional Interface Science
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We have built world-class infrastructures for environmental and
Earth sciences, material sciences, and nanosurface research,

and undertaken domestic and international collaborations by
using national large-scale equipment. Our mission is to extend
our activities to analytical services and national projects that are
relevant to the solution of social issues, such as radioactivity in
living environments and food safety. Based on our knowledge and
analytical facilities, we also actively provide technical support to
the functional material and device industries.

CHEHE2 | Daedeok Headquarters

ID
e -1 QFMIE] | Ochang Center
PN bl PE RN
Electron Microscopy Research
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Convergence imaging analysis technologies are developed by using advanced electronic microscopes.
In addition, research support is actively provided, and domestic and international joint studies are
conducted by performing structural analysis of nanomaterials and developing analytical equipment.

<A/ 15 HEY BMU|IE 0

- Ol|L{X] S AKH e

- Establishment of biomedical convergence imaging analysis technology

- Development of advanced nano-bio equipment element technologies and nano-bio equipment

- Development of analytical technologies tailored to materials and functions
- Development of energy convergence materials

/
CHE AL AH| Representative Research Case
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Analysis of nano-crystals associated with negatively stained biological specimen

We attempted high-resolution TEM (HRTEM) and electron crystallographic analysis for the detailed
characterization of negatively stained biological specimen, focusing on physical state and chemical
composition of the stain molecules (uranium dioxide). Moreover, we observed the gradual growth of
the crystals when the accumulated electron dose.

/
FQ MMIE Major Achievements
= FQMH
Classification Achievements
2% 2422(2) No. of Services | A|24=(7H) No. of Samples | O] 2Xt4=(H) No. of Users
Analysis Service 846 4,623 339
=2 publications SFS|EEE Presentations E75] Patents

o]z MM
=T 25

- ana xo I 5
Research Result 50(5C1 52) =L Domestic 3074 =9 Application 154

22| International 571 SE& Registration 81

At I8 Analytical Methods

HI

- MZAR HEE 3K P REAS Pl MY X2 TXH0IEY s MY

= — —
- 015 et LokE AITollM MASS0f Ofeh B 24715 Y

pd [y |

- 0|01 W ARS 20t AXH HIgESt akY 247 |2 i

+ Development of the cryo-EM imaging at low voltage for small molecular weight proteins
+ Oxygen vacancy analysis method for hetero-oxide interface
« Combined imaging and calculational method for analyzing the amorphization process

HPIE] QS WSRO TS SpmR| L2

[y ) =2 O
TS Ol0[HT B1Y £AE St ABTE 7Y
Identification of the nano-crystal of the stain molecular
from the negatively stained biological specimen by

HRTEM imaging and electron crystallography

H7HEE ME WSAIZOIN 2EE FMEXtO| Li=-2Y
1F6ls 0|0yt 2 o[o|X|2 ZYTE 2M
Observation of the gradual growth of the crystal as
electron dose accumulated

| (Equipment)

ESniSis vl P2
Ultra High Voltage Transmission Electron Microscope
(HVEM)

DS H0|R FaRHRfAnE
High Resolution Bio-Transmission Electron Microscope
(HR Bio-TEM)
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QEMIE] | Ochang Center
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Geochronology Research
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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)
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- 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 Y7L Al Representative Research Case
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Nature and evolution of the Cretaceous basins in the eastern margin of Eurasia, based on a case
study on the Gyeongsang Basin, SE Korea

Development of a tectonic model on the southeastern part of Korean peninsular on the basis of detrital
zircon SHRIMP and LA-MC-ICP-MS U-Pb ages (Journal of Asian Earth Sciences, 2018)
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+ Development of analytical techniques for dating active faults
+ Technical development for the reconstruction of the Earth's history using radiogenic isotopes
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Pie charts of U-Pb detrital zircon ages for individual
sample(a) and each formation of the Gyeongsang
Basin(b)

ZH| (Equipment)
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Sensitive High Resolution lon Micro Probe(SHRIMP)
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Laser Ablation-Multi Collector-Inductively Coupled Plasma
Mass Spectrometer
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Environmental Monitoring Research
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The environmental Monitoring Research Group develops enhanced methods of inorganic analysis,
such as elemental and isotope analysis, and natural radioactivity measurement.

- Discovery and characterization of Korea’s good water sources and molecular analysis of water

- Development of water security technology in case of emergent radioactive exposure

« Development of integrated analytical technologies for discriminating the geographical origin of various
agricultural and livestock products
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Investigation of effect of irrigation return flow on surface water and ground water

Water chemistry and statistical analyses on soil, groundwater, and rain water in stream water revealed
the sources and processes controlling water chemistry in stream and groundwater (Science of the
Total Environment, 2018).
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Water chemistry impacts of irrigation return flow on
surface and subsurface water, using combination of
three-component hydrograph separation models

(THSM), multi-isotopes and elements

| (Equipment)
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+ Characterization of water cluster and natural organic matter in Korea’s Good Water

+ Development of water security technology for the case of radioactive exposure emergency

CHIEY | REZoEa =0t Hehaay|
Multi Collector-Inductively Coupled Plasma Mass
Spectrometer (MC-ICP-MS)
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CHEl=2! | Daedeok Headquarters
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Advanced In-situ Nanosurface Research
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Our research targets the field of development of surface analysis for future electronics, environments,
energy fusion materials and devices using an advanced in situ surface analysis system (AISAS)

/
FQ 849171 Main Research Activity
- KPMICH S5t in-situ Lo SAIA | AE (AISAS)S ZH6H KXY AAXY ME 171 23

] =20
M HHIS St 2 T, HRRAXIE Y 35

=
Xiehy, 128, XHIE ZE0f %1 7HE

+ Performing new low-dimensional materials research using and Advanced in situ Nanosurface Analysis
System

« Developing new analytical methods, supporting professional analysis and performing collaborative
research based on leading-edge instruments

- Development of high-efficiency, low-cost and green photocatalytic materials
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Synthesis of hierarchical carbon-silicon nanowire heterostructures for the hydrogen evolution
reaction

A simple method to synthesize hierarchically branched carbon nanowire on silicion nanowire utilizing
copper vapor as the catalyst in a chemical vapor deposition (CVD) process, which exhibits outstanding
photocatalytic activities for hydrogen generation along with excellent chemical stability.

/
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Schematic and SEM of the Cu-vapor-assisted CVD
system for the synthesis of carbon nanowire (CNW) on
the silicon nanowire (SINW) electrode (left), stability
tests of CNW-SiNW photocathode.

| (Equipment)
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Advanced In-situ Surface Analysis System

QEMIE | Ochang Center
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Environmental Risk Analysis and Research
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We focus on the analysis of environmentally hazardous substances and their impact on humans

and the ecosystem and thereby establish a specialized analysis platform that responds to national
environmental disasters.

/
FQ M1 Main Research Activity
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- Development of analytical techniques for evaluation and management of hazardous substances in
the environment

+ Human and ecological impact assessment for hazardous substances in the environment

- Maintenance system of reliability assurance and proficiency for specialized analysis support

/
CHE 1L AH| Representative Research Case
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Establishment of six highly toxic arsenic species for environmental monitoring in Korea

We have improved the standard method for the synthesis of thioarsenicals, which are not commercially
available in Korea. We have also developed a method for analyzing six inorganic and organic arsenic
species including DMMTAV and DMDTAV by securing high-purity reference materials through the
verification based on the ESI-MS and LC-ICP-MS equipment.
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IR

Synthesis and confirmation of highly toxic thioarseni-
cals (DMMTAY and DMDTAY) in environmental sample

Ht| (Equipment)
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High Performance Liquid Chromatography in
conjunction with Inductively Coupled Plasma Mass

/
FQ MM™E Major Achievements
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- Development of method for simultaneous analysis of organic and inorganic arsenic species using
HPLC-ICP-MS

- Development of standard specimens for X-ray fluorescence spectrometry for determination of

total fluorine content in soil

TXtER0 2ot B AT
Electrospray lonization Mass Spectrometery (ESI-MS)
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Advanced Materials Research Based on Surface Modification:
Analysis
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We are conducting surface modification and ion implantation research to develop various
high-technology materials such as sensors and catalysts, based on surface analysis techniques.

/
ZF£Q M3 Main Research Activity
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« Highly sensitive glucose sensor by using a molecularly imprinted layer bonded on a conducting polymer
« Selective hydrophobic derivatization on the surfaces of helical silica nanotubes

« Ni/PET textile electrodes for flexible lithium ion batteries

- lon implantation to support the development of advanced materials for using VIBA
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Influence of EDTA in poly (acrylic acid) binder for enhancing electrochemical performance and
thermal stability of silicon anode

- EDTA was introduced into PAA to suppress the HF creation.

- PAA/EDTA binder derived an exceptional cycling performance.

- Si-PAA/EDTA electrode showed good thermal stability after temperature storage.

/
FQ AMIE Major Achievements
= FOHMH
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(a) Schematic illustration of the possible issues that are
related to the SEI/Si anode stability and the EDTA roles

in the Si electrode (b) Cycle performance of the Si-PAA/
EDTA cells

| (Equipment)
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High-performance X-ray Photoelectron Spectrometer

IS FARIRRA0IE
Analytical High Resolution Scanning Electron Microscope

CHTMIE] | Daegu Center
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Functional Materials Research
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We aims to become the national top research group on functional materials, and plans to establish a
nano-molecular imaging laboratory and conduct open X-ray metrology research as well as molecular

diagnosis material analysis and R&D.

HH Z2EE 018 12 JRFHe| ¥ ST HPLIE
/ Mechanism of fluorescence enhancement of graphene
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quantum dots near Ag nanofilms
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- 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

- Study of toxicity mechanism of hazardous micro-algae (plankton)

- Study of water/light stability of halide perovskite through spectroscopic property analysis and joint
research with university for material development

%
CHE AL AF| Representative Research Case
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Finding quantum mechanism of plasmon induced fluorescence enhancement of graphene
quantum dots

We have found fluorescence enhancement of graphene quantum dots on plasmonic Ag nanofilms
with unique nano-morphologies. This study provides key knowledges for the precise control of
nano-optics based on the multidiscipline technologies of nano-fabrication, theoretical optical fields
calculation, and ultrafast electron dynamics analysis.

Al g 32 +i0ig

Time-Resolved Fluorescence Confocal Microscope (FLIM)

/
FQ AMIE Major Achievements
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High Resolution 2-Dimensional X-ray Diffractometer
(HR-2D XRD)
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TiZ=MIE] | Jeonju Center
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Nano & Carbon-Based Materials Research
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We are performing research support and collaborations to improve nanoscience and nanotechnology
on carbon based materials.

ZFQ 89171 Main Research Activity
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- Investigation of the growth and in situ heating transmission electron microscopy analysis of Ag,S-
catalyzed ZnS nanowires

+ Metal-insulator phase transition in Vanadium oxides

+ Research for development of carbon fiber properties through a surface structure modification with
physical and chemical reaction

CHE AL AFE| Representative Research Case
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Research on the in situ heating transmission electron microscopy analysis of Ag,S-catalyzed ZnS
nanowires

The synthesis of semiconductor ZnS NWs using a Ag,S catalyst was carried out simple VLS method
with a Ag thin film. The structural analyses confirmed that Ag,Scatalyzedthe formation of ZnS NWs
based on a VLS growth mechanism.

/
FQ MME Major Achievements
= FQHMA
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« EPMA EAMH|0|E AI21ES Plet WAk Sl =2 Ity

« Establishment of EPMA analysis reliability through an round-robin test and proficiency assessment

36 ANNUAL REPORT 2018

|

L1/ WEE

CE—r—— =
B

2ok &0l 0|2 OfigelolE Lt Rslis 24, AR
TEM 0|83t L= ot 2 M S TS 15

Figures displaying Cs-correced STEM with EDS, in situ
heating TEM, mechanism of Ag,S catalyzed ZnS hybrid
semiconductor nanowires (Applied Surface Science)
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VO, 70| Li=AXHo| 21222 gl MEE £
Raman scattering and resistance of VO, nanobeams

| (Equipment)
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Cs-corrected Transmission Electron Microscope System
(Cs-STEM)
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Functional Interface Science
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We investigate functional interfaces using advanced research devices and develop core analytic

devices/technology for improving the performance of functional materials in the field of energy
environment materials/systems.

™\

Q #0171 Main Research Activity
- Na 0|2 H{E{2| HFAXY M52 Na 0|2 HS2| a2HetA ¢+
- ABLI=T AR QUEE B2 S o7

1t
- TP SRt RS M) ¢

1o o
- 2|F0I2TX| Z52xY Ol=2Agtat ¢+

- MR 2HS 7|5 7Y

XX B2Xlo| Z0of Ol 2 ]
AESAESEEHY SH AL

- Correlation between performance of Na ion batteries and Na ion behavior

- Investigation of adsorption behavior of hierarchical nanostructure materials
« Elucidation of conducting property of graphene film

« Investigation of cation exchange effects of Li ion battery cathode materials
- Structural and mechnistic studies of biomimetic catalysts

- Surface and interface study of hierarchical materials

/

CHE 1L AH| Representative Research Case
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Improving Na lon Battery Electrode Activity of Layered Titanate

Among the n-alkylamine-intercalates, the n-pentylamine-intercalated titanate showed the largest
discharge capacity with the best rate characteristics, which was explained with Na NMR spectra
revealing the different Na ion sites in the electrode materials.
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evelopment of international standards on electro characteristics of powder-type graphene
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Superior capacities of Na batteries with titanate inter-
calated with n-pentyl amine (left) were explained with
“Na solid-state NMR spectra (middle) revealing Na ion
sites in the electrodes (right)

corresponding synthetic peptide analysis.

-

| (Equipment)

400 MHz(B) IHISEH 24X | S 227
400 MHz(B) Solid State Nuclear Magnetic Resonance
Spectrometer
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- Optical Instrumentation Development
- Scientific Instrument Reliability Assessment

ZHH|7HEE K| - Instrumentation Development Support
- ATIISHEZ| A - Spin Engineering Physics Research
- R AMEH| JHE - Mass Spectrometry and Advanced

Instrumentation Research
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Development of analytical science research equipment (BIG
Project) 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 Use laboratory

in SIRAC will contribute to the improvement of the reliability of
domestic research equipment through comparison, evaluation,
diagnosis, improvement, and support.
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Optical Instrumentation Development

CH=lE R | Daedeok Headquarters
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We develop ultraprecision machining and metrology technique on freeform optics and next

generation optical microscope system.
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+ Operation of ultraprecision machining tech-shop
+ Development of ultraprecision machining and metrology technique on freeform optics
+ Development of multimodal optical microscope for nanobio applications

CHE 1L AH| Representative Research Case
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Development and commercialization of freeform optics surface measuring instrument

High speed surface measuring instrument for large area freeform optics was successfully developed,

and commercialized through technology transfer to company. This measure can measures the

surface of 300 mm diameter freeform optics within 1 minutes with 2 um (PV) precision.

/
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+ Optical metrology technique for freeform optics
« Thermal characterization and analysis technique for semiconductor devices
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Prototype system of high speed shape measuring
instrument for large area freeform optics
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CHE=2] | Daedeok Headquarters
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Scientific Instrument Reliability Assessment
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The Scientific Instrument Reliability Assessment Center (SIRAC) contributes to improvement of reliability
of the domestic research equipment through comparative analysis with foreign made equipment and
performance evaluation, diagnosis based on performace evaluation standard method and support
the policy planning of the domestic research equipment industry.

ZF£Q M3 Main Research Activity
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« Establishment of reliability assessment for research equipment; publication of standardization,
performance test report, and annual achievements report

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

+ Support the performance improvement for Korean domestic research equipment

- Support the policy planning of the domestic research equipment industry

/
CHE AL AF| Representative Research Case
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Project for Improving Performance of Research Instruments Produced in Korea

KBSI has contributed to the increase of the reliability of the research instruments produced in Korea
by verifying the excellence of the instruments, improving the performance, and conducting relevant
application studies.

/
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« Performance Improvement of 3-D Holography Microscope
+ Performance Improvement of Scanning Transmission Electron Microscope
- Performance Improvement of Non-contact Liquid Handler System
+ Performance Improvement of Laser Confocal Spectrometer System
« Performance Improvement of Laser Confocal Microscope System
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Annual achievements report of performance improve-
ment and reliability assessment
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Atomic Force Microscope (AFM)

-

-~

UT|EZ ZFEAP| (S 7HE)
MALDI-TOF MS

CH=[=2! | Daedeok Headquarters
X HF 1|2

SHPHE X|&

Instrumentation Development Support
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This group provides technical supports for the maintenance of the optimal performance of research
equipment. In addition, supports the repair of research equipment in small and medium-sized enterprises
and educate students the technical training in order to revitalize the instrumentation market.

/
ZFQ 811 Main Research Activity
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- Technical assistance for the maintenance and resolve of complaints of all research equipment

+ Support for the design and production for the development and modification of all research
equipment

« The group educate students the technical training for extending the life-time of research
instrumentation and development of advanced research equipment

- Running the Open Laboratory (Smart Open Lab.) furnished with various instruments

/
CHE Y7L Al Representative Research Case
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Technical assistance for the maintenance and resolve of complaints of research equipment

By means of a role of the KBSI Medical Center of research equipment, this group accomplishes the
maintenance for more than 250 devices of KBSI and more than 30 devices of SMEs in order to revitalize
domestic research equipment.

/
FQ AMIE Major Achievements
2 zoMx
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Service Result on KBSI Service Result on SMEs

X/l 415

QX|B Repair 175
Service Result XL Repair 175 items

MX|X| Installation 3 items
|AI7+EH|Z Machining 74 items

J1%2=2| Repair 20 items
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The troubleshooting of magnet power supply for EPR
(Electron Paramagnetic Resonance) System.
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CH=E R | Daedeok Headquarters
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Spin Engineering Physics Research

XIS 2E 24 AAHS JHESI0| SX201M 2271 2| X L E 2dS =4

[ |
QO =AY LK JHELOf 7[0fSta JUSLIEE.

We develop a high magnetic field environment being analytical platform to research magnetic/thermal
properties of a material in a wide temperature range.

9 £HS Main Research Activity
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- Development of electromagnetic property measurement system

- Development of cryogen-free HTS NMR system

« Analytical Research for resistivity, specific heat, AC magnetic susceptibility, and thermal conductivity
« Specialized analysis and collaboration with an advanced equipment

/

CHE Q172 Al Representative Research Case
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Development of research equipment for analytical science

The electromagnet with output magnetic field per input current of 63 mT/A has been fabricated.
Also, the developed 9.4 T all-REBCO magnet has shown a spatial homogeneity of 1 ppm @ 10 mm
DSV at 384 MHz.
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o1 an
Research Result 26(5Cl 26) =t Domestic 1424 &8 Application 1171
29| International 94 S5 Registration 771

Aded 74t Analytical Methods

M

o

« XEMICH Bl =22 XPEXIQ] AL CHOLIA 2AT | T
HT0| 22| HHEX| S8 gt R Adoi
+ Development of technology for analysis of spin dynamics of magnetic substances for next-

generation memory
+ Analytical study of structural changes of phase-change memory semiconductors
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63 mT/A TAtAMIE 94 T DRAME XpAMO| X7 |& #AU=
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6.3 mT/A Electromagnet and Shimming Technology for
9.4T all-REBCO Magnet

M| (Equipment)

x| 285 S
Electro-Magnetic Properties Measurement System

DU TRATIE XA SR 1B |
Cryogen-free NMR Spectrometer with HTS Magnet

CH==2l | Daedeok Headquarters
QEMIE] | Ochang Center

Xiggd HF
=2E 4| HE
Mass Spectrometry and Advanced Instrumentation Research

7|Zpsio] BAAOE @7l SAEOl o7 JHalo] S 4 Yl TR 2R (PR 3 24
71&2 HUS Sot01 OI2f 2ol |ES M6k JLf REHEA QIUEH| LIS XIS JUSLIC
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.

ZYUERM O LS Set O MY SHEE
- AYEMTH| 24 - 2IHT |2 T

- 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 spectrometry

- Instrumentation for portable mass spectrometry

/
CHE Q172 Al Representative Research Case

ME2 R7IEX SHAE 0|2 JHE
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Development of organic molecular cluster ion beams (OCIB)

We developed a time-of-flight (ToF)-SIMS instrument and generated organic molecular cluster ion
beams ionized by multiphoton ionization (MPI) as a primary ion beam. Using the developed instrument,
we tuned the condition of developed cluster ion beam to detect intact molecular ion signals from
the sample surface with less fragmentations. We expect this combination of the organic molecular
cluster ion beam generated by MPI and ToF-SIMS to greatly expand the field of surface analysis.

/
ZFQ MME Major Achievements
T2 FQMA
Classification Achievements
=2 Publications ISR Presentations E75] Patents
o M
Research Result 11(sC1 11) = Domest{c 8 E“.ﬂ App.llcat|.on 78
29| International 574 S& Registration 74

Thermistor

PEEK Sample Inlet

Cartridge Heater S

l .c <

ION TRAP

RF Module

HISDIS AfZ0l0] FOHS TRIBADIC| AR TIF AAHS

AT YRS HE

A sample injection system for a portable GCMS using
a synthetic membrane maintaining the miniaturized
vacuum system of portable mass spectrometer

| (Equipment)

S2AEO|2E H[BAZIEF O[XI0|=2 TR

Cluster lon Beam ToF-SIMS

R7|2K S2IAE| 02 BARS I} 0|2 ER HIAZIEE

o=

OfXfol2 HFEAP|
OCIB-QIT-ToF-SIMS
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DEVELOPMENT OF
ANALYTICAL
TECHNOLOGIES
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- Interface and defects analysis in nano/thin film at atomic level using low-voltage TEM
- Operando Raman spectroscopy for battery materials

+In situ thermal and electrical transmission electron microscopy analysis

- Bio-distribution analysis using bio-imaging

- Transcription factor network analysis technology of using living cell array

- Development of 3D cell culture platform for high-throughput drug screening
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We develop advanced analytical technologies to resolve social
problems that trigger national issues, including diseases, disasters
and accidents, as well as global issues, such as environmental
pollution, energy problems and climate change.

. 4

NLCA(Network Living Cell Array)E 0| 2%t

A= XEH =VIE

Transcription Factor Network Analysis Technology of Using
Living Cell Assay.
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To overcome the limitations of the -omics analysis technology required in the existing drug
development screening process, such as the lack of reproducibility and the huge amount of needed
time and effort, we are developing a new concept of MOA (Mode of Action) analysis technology that
can be widely applied in the field of drug development.

/

FQ $HLIE Achievements

TIAQIXE 2R 27 2| B HIE LY A UE! TARIXE gt 27| A 103740] Chigt Q7| MES BA6IRIL,
TN IX} E2EX A 8l dual reporter systemO| LHAHE|0] QU= Lentivirus AR IXIH HIE{E 025104
24210 HEfO| YIS ZES HABIGLICE

We analyzed 103 Transcription Factor Response Elements sequences inserted in the reporter vector.
In addition, the reactivity of each vector was verified using the transcription factor expression vectors
and the lentivirus including TRE sequences and dual reporter genes.

SFS =XIHIOL Future Plans
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Based on a lentivirus containing Transcription Factor Response Elements sequences, transcription
factor expression patterns induced by drugs will be confirmed by plate-based living cell arrays, and
we will attempt to develop cell chips capable of analyzing the action points of various drugs by
applying this technology.

1ox.-.
x -..

Control P53 virus P53 virus GR virus
+ P53 expression vector + GR expression vector
TALRIX} oIS 08 P53 REIRC| HFSH =0l TARIX} oI S 080t GR FEIXI2| HES- 210!

Reactivity test of the P53 gene using transcription factor ~ Reactivity test of the GR gene using transcription factor
expression vectors expression vectors

H|-o|o°6r

S

Division of Bioconvergence Analysis
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DEVELOPMENT OF ANALYTICAL
TECHNOLOGIES
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Developement of 3D Cell Culture Platform for High-throughput
drug screening

3K MZA 22| 1 AFSATE| IS Lot AZ2|0|E-DIMEHE Sl0|HE|E X9 #M EHES
JHSIASLICE

We have developed a well plate-micropattern hybrid platform for high-throughput drug screening

based on 3D cell or tissue samples.

/
FO 2HHLHE Achievements

3N MEARE DAATZY 2AHI0| HGoh| Qi 7IZ Di0|IRB20/5| o HEoRA

AE|O|E-OIMIHE St0|22|E F22| EHES JHUSIALL, XS0/ 2= M|Z0| HEDH0] 2=

EI'AH()-" §|—.9.o|— _J'K_ %SE ’o<l:l 6'.%\'—1%|_|E|-

In order to apply 3D cell samples to high-throughput drug screening analysis, we have developed well

plate-micropattern hybrid platform without microchannel. In addition, the possible application of the
developed platform to Alzheimer’s disease model and drug testing was demonstrated.

/
kS X X[HOL Fyuture Plans
KPR MIZZ A2 5! CiRfot I TEI0| M 85101 oFS2| o s BMS 2ol 2Heat Al=IQLICE

We plan to apply this platform to 3D cells and various disease models for high-efficiency drug
discovery.

o CILEIL

o 2AO=2
Fabrication process of well plate-micropattern hybrid 3D High-content screening images and their analysis using
cell culture platform developed 3D cell culture platform

YEO|E-D|IE! S10|S2IC XIS Ty B HRIY A IS BB OlS3 DAHOIPY I #A
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Interface and defects analysis in nano/thin film at atomic level
using low-voltage TEM

R7 145749} SO Lite/242t ATHO| AR 3 ZEH2 IKIUE SAOIILIC

Development of atomic level structure/chemical analysis method using low voltage transmission
electron microscope for interfaces and defects of nanomaterial / thin film materials.

-I>|\

2RHLHE Achievements

O|m|ElE VO, Biafo] YAl LEfLF= ANl 12X E4HSIE 2IXR|IE STEM/EELS 243
Sl T ESIUSLIC

The interfacial layer between VO, and YSZ substrate was investigated by atomic-level HAADF / ABF
imaging under low voltage.
Additionally, the phonon mode of h-BN was measured by using electron energy loss spectroscopy.
This analysis is comparable to world-leading level spectral analysis, and is the highest energy resolution
of EELS analysis in Korea.
* EELS: Electron Energy Loss Spectroscopy
* HAADF: High Angle Annular Dark Field, ABF: Annular Bright Field

ks ZXIHOF Fyuture Plans

TSt 2D, Lite, SHAITHZ Of IR 125 /2lsH2AE TTIRISI0IM 2416101, IE2| HES OfSoR=C
A0 2|0|UA= 2MH0| 2 R 2 J|Chdf USLICE

The analytical method developed in this study is expected to be a notable method to understand

the characteristics of nanomaterials and thin films by investigating atomic-level structure/chemical
properties of various 2D materials, nanomaterials and thin films by using low-voltage TEM.

oAux 2es

vo, wet i ;

AUA

(interface)

ysz21@ §

VO, / YSZ 7 [ A[gHof| Chigt 17 EPM7] X Zero loss AHEZ / h-BNO| = £
Atomic resoluiton STEM/EELS at the interface between Phonon measurement of h-BN acquired by EELS
VO,/YSZ substrate

FRRHO[EOE
Division of Environmental &
Material Sciences
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o= 871E 0| 8¢t HHElD| =
QUZE E47|= W
Operando Raman Spectroscopy for Battery Materials
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To visualize chemical structures of phase transition and changed surface morphology of battery materials,
we have developed operando analytical methods for understanding redox mechanism.

/

T $AHLHL Achievements

HHE{2| F=SAHC| uff2t= SfZRE MY THLS Pfoh Tt HHH HiEZ| 253 IHESIA LM, 0| 018510
SEFEHFo| M2 BiEE| PSRl EH Sl HHR/ISH AHML S-S 2ABIRASLIC

We designed and fabricated two types of operando modules (plane and cross modules). Operando Raman

equipped with high magnification optics is a powerful tool to visualize phase transition and rearranged
surface morphology at the interface between electrolyte and cathode material during battery operation.

4
kS Z=XIOF Future Plans

HHE12| 2XH 5L Of|LAX| XITEA| AXHO]| CHer SERFH0IM2] 22| 21t S8#et &80 DIX= 240

Cheh XIEAQI LS Sretiet A=l LT

We will develop several operando Raman moduels for various materials of energy storage systems and
study the detailed mechanism through changed physicochemical properties of materials by operando
Raman analysis."

F7 1A S5 HHEIZ[Q] /47 TRAEM G2 U0 ME U {IISS IER| SSTH= 280t B0 Lot QW=

X 212t 0KE ojojx| & stojoix| 27| 2ME

Raman maps and optical images of carbo-organic Operando Raman analysis of carbo-organic materials.
material, which was obtained from each voltage in Photograph images of Raman measurement using

voltage profile.
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In situ Thermal and Electrical Transmission Electron Microscopy
Analysis

LH=ATHO| Crfoh Aot oiefo] 2 5l 22| ES flo FaIXIH0IF Lo &, T7| #E2
Q17IBHHM HARISE LI AHO| 2dSH= TS Ol0IX| & SPL22 BXSH= 71E2 st

pe=1al

In order to observe and identify the various phase change phenomena of nanomaterials, we have
developed technologies for analyzing the image and video series occurring in nanomaterials on a
real-time basis while applying thermal and electric environmental conditions to transmission electron
microscopy.
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To explore the phase change and deterioration process of nanomaterials, we have studied the principle of
synthesis of nanowires through real-time thermal transmission electron microscopy for one-dimensional
semiconductor nanowires. Additionally, the electrical reliability of two-dimensional semiconductor
nanomaterials was analyzed through in situ electrical transmission electron microscope analysis by
preparing an electrical chip in a micro-wiring process.

/

ok XXHOF Fyture Plans

ANt 01 (0] T2 Lt ATHo] T HelaiyE Tussfis Ofnlx| 2iS, X114 ma] Sy 24
7|8 TS SOl FRI6HD, L= AXo| AMEQ! g} Aot Azl SOof| Chiet FAHARI0|[E 2AA1E
Tlst o g ULIct.

We will investigate various real-time changes of nanomaterials according to the environmental
conditions through the development of techniques for high-resolution image acquisition and high-
speed frame-moving image analysis, and conduct transmission electron microscopic analysis studies
on fundamental changes, deterioration and reliability of nano-materials.

Solid-Liquid-Vapor i fon !
3 | 3 |
3 - i | B |
- s = I L7 7
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Vel ~ Veeage (V)
HARZE S FORHXA0|ZS O[S0 A ORISR Z BN AAIZE V1A SORHXdD S O30t 24 Hh=| ey
L= 2ot 8l 22 7Y I Eg o
In situ thermal transmission electron microscopy In situ electrical transmission electron microscopy

research on the Ag,S catalyzed ZnS nanowires research on the 2D semiconductor thin film

A

Division of Regional Centers
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Bio-distribution Analysis Using Bio-Imaging

HASEELS YL 2 3l=E0| O{C| = 0| FSh=A| in vivo BLHH|E 0|8510] HAlZte=
X 5 QU BAUE USRS

A bio-distribution method has been developed for tracking where compounds of interest travel in
animal disease models by using in vivo imaging.

/

FO 2L L Achievements
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To identify candidate substances for new drug development

- Imaging of real-time bio-distribution of active substance by using bio-imaging technology

- Qualitative and quantitative analysis of location and quantity over time

- Provision of information such as drug delivery efficiency and bioaccumulation distribution of active
substance

/

kS F=XIHIOF Future Plans
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We will continuously develop reliable analytical techniques to evaluate the efficacy and properties of
active substances in vivo.

Before

After

224hn

48h

2h

S L= SHAEZ B3 Doxorubicin®| 5 MR E A7 HHASI0]| IS 2FZ 0| JMIR Hot
WIS Qo HASHEHS £Hof 0|0 E] Evaluation of drug bio-distribution over time

Doxorubicin encapsulated clicked gold nanoparticle
clusters exhibiting tumor-specific disassembly for
enhanced tumor localization and computerized
tomographic imaging
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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.

o AT IREAXA0A
High Voltage Electron Microscope / HVEM
o RIS RiaEE Y|

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

o AP IY AP [SEEK]

High Field-Nuclear Magnetic Resonance / 900 MHz Cryogenic NMR
Spectrometer

* 1F0ls O[XI0[2 A=Y
High Resolution-Secondary lon Mass Spectrometer / HR-SIMS
o XML 852t in situ LI 24 A|AH)
Advanced In-situ Surface Analysis System / AISAS
o 20| OXO[2EZFEAY|
Nano-Secondary lon Mass Spectrometer / Nano-SIMS
o BIEX CHAR 2f|0|X] SZA|AE
Femtosecond Multi-Dimensional Laser Spectroscopic System /FMLS
. ol:H 7T MRI *|AE1I
7T Human MRI system /7 T Human MRI System
« YETHZ A DHIS IR0
Bio-High Voltage Electron Microscope / Bio-HVEM
* SPE-800 MHz SHA[7 | SHEAY|-EFEMY| Al2H
SPE-800 MHz NMR-MS System / SPE-800 MHz NMR-MS System



OPERATION OF LEADING EDGE EQUIPMENT

CH=22] | Daedeok Headquarters
KX OLE 'l|-I |-'<'5 |7=I

High Voltage Electron Microscope/HVEM

SIRIEHRI0] TAMIX| APH BHEISE 4 Qlis ANHQIETFHARHOIG (HVEM)2 NBTO| 2AEAT}
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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.

/
HH|E Characteristics of Equipment
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+ Observation of three-dimensional (3-D) atomic structure of materials by concurrently implementing
its atomic resolution (0.12 nm) 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 Y172 Al3| Representative Research Case
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Direct observation of thermal disorder and decomposition of black phosphorus

The initial thermal disorder and decomposition of black phosphorus were examined using in situ
heating experiments. The breaking of crystallographic symmetry can be initiated by the surficial
vacancy and proceeds toward both interlayer ([010]) and intralayer ([001]) directions. The results on the
thermal behavior of black phosphorus provide useful guidance for thin film deposition and fabrication
processes with black phosphorus.

BYTE S2I0] Chfeh X Holxe] £7] Bl HIF LIS 78
Investigation of the initial thermal disorder and decomposition mechanism of black
phosphorus
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Atomic structure analysis of the nano materials

HAR TR DA S B0t
Real-time structure analysis

QAMIE| | Ochang Center
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15T Fourier Transform lon Cyclotron Resonance Mass

Spectrometer/15T FT-ICR MS
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Ultra-high resolution 15 Tesla FT-ICR MS is the only mass spectrometer in Korea that provides a
world-class mass resolution and accuracy, and has been used in the fields of petroleomics,
metabolomics, natural organic matter analysis and environmental analysis.

/
HH|EA Characteristics of Equipment
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- APCI, APPI 0|23} 5! CID, ECD, ETD, IS-CAD S LC}fot EtHIRZIEM THs
- The world best mass resolution : > 10,000,000

+ Dual ion source : ESI/MALDI

« Applicable methods : MALDI Imaging, APCI, APPI, LC/MS/MS
« Various ionization methods and MS/MS techniques: APCI, APPI, CID, ECD, ETD, IS-CAD
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Development of comprehensive analysis method for water-soluble and -insoluble hazardous
organic substances in PM 2.5 airborne particles

To solve the fine airborne dust problem posing as a major threat to the national health, an analytical
platform for determining the composition and content of the complex organic matter in the fine aerosols
was developed, and more accurate and valuable information on the aerosol-derived hazardous organic
compounds has been acquired.
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Investigation of regional characteristics of aerosol-derived organics and heavy metal
isotopes collected during winter season at the strategic spots of Korea and China
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Characterization of biosynthesized melanin dye

YT 72l OAITAtLE =4
Streptomyces secondary metabolite analysis
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OPERATION OF LEADING EDGE EQUIPMENT

QEMIE| | Ochang Center
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High Field-Nuclear Magnetic Resonance

(900 MHz Cryogenic NMR Spectrometer)

900 MHz S4X7 | BHEE7| AN MHIEXF QHTE 7 2 MopHioiol sl H|2 22
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900 MHz Nuclear Magnetic Resonance Spectrometer is a core equipment for the study of biomolecular

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

/
HH|E Characteristics of Equipment
AN Z2H0|H RIZIELE 7| AR m2Ho| 44 OfA (8,000)22 ABAZHS 1/1692 T

« The sensitivity of the cryogenic probe to 'H is more than 4 times (8,000) that of conventional room
temperature probe, so the experiment time can be shortened to 1/16

« Protein structural studies can be performed with 100 uM or lower concentration samples

+ Minimum mass for '*C experiment of natural products is about 100 pg

/
[HE Y7L Al Representative Research Case

PRE NMRS 2183t S| EMIFT! E4 11 oy

NMR paramagnetic relaxations 225101 HPr HHEEZEIO| Enzyme 12] N-ZTH E0|Q1S EMMSH= 1Y S
A

— o
Aot o1, TS BT SMIPYS T610] T RS SHIAR 4 YRS ANME 53

Target Search Pathways Visualized by Paramagnetic NMR Spectroscopy

NMR paramagnetic relaxation enhancement have been employed to visualize the encounter complexes
between histidine-containing phosphocarrier protein and the N-terminal domain of enzyme | and
demonstrate that protein association can be significantly enhanced by engineering on-pathways.

Native and Engineered target search process

0 05 10 15 20

BRI ZISITPS PRE NMRE 0|61} It
Paramagnetic NMR spectroscopy visualizes the protein target search process
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High Resolution-Secondary lon Mass Spectrometer (HR-SIMS)

TR 0| 20 CHst SPIRIAHIS S8 2 Qls Tl 0RO TR (HR-SIMS,

2 : SHRIMP-lle/MC)E XIZIQICH ! DIZFSSIIA ERIA 170 280k LI

High Resolution-Secondary lonization Mass Spectrometer (HR-SIMS, model : SHRIMPIle/MC), which

can measure the isotope ratio for microscopic areas of surface in solid materials, has been operated
for researches on geotectonic age and surface analysis of trace isotope elements.

/

ZH|EM Characteristics of Equipment
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« 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
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Prolonged high-temperature, low-pressure metamorphism associated with ~1.86 Ga Sancheong-
Hadong anorthosite in the Yeongnam Massif

SHRIMP U-Th-Pb ages of zircon and monazite from migmatitic gneisses in the Sancheong-Hadong
area, Yeongnam Massif has shown that the high-temperature, low-pressure metamorphism associated
with anorthosite lasted over a period of ~15 Ma, corresponding to the last stage of Paleoproterozoic
(~1.95-1.85 Ga) hot orogenesis in the North China Craton.

J-couplingS O|8¢t HIE F21Y
J-based configuration analysis of natural compound
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Self assembly and DOSY NMR of the molecular knot and FTIHQI D2-Xr A8 S HojR= QT =1

macrocycle Timeline diagram showing progressive high-temperature, low-pressure metamorphism
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U-Pb geochronology
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in situ isotopic measurement of microtexture
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Li&=2! | Daedeok Headquarters

EAHAIE | Busan Center

XHMICH 8=
in—situ L= S A A AE
Advanced In-situ Surface Analysis System(AISAS)

ZO|M| ojxpol2EF =47

Nano Secondary lon Mass Spectrometer (Nano-SIMS)

U

50 nme| FAE UKI0|2S AZ510 IH| A0 BRE J0Y HAC| IS NEH5O

— o —_
O[OJgget &~ U= X0[N| OJx[O|2EZFEA 7| (Nano-SIMS, 22H: Nano SIMS 50)2 =718 35
2 QIHHIE 26k UALIC,

0

994 Ofi= ATW/ATHO| TR 3 £40] THsE 80| BHHI 75| MEF SAFHIE ATNF
OISAARIOR IAE|0], Dj2f A2 Litm AR/ AXRAIIO] HPAZR! X2l % Chett 1A

< The Nano Secondary lon Mass Spectrometer (Nano-SIMS, model:Nano SIMS 50) can perform the
BT 70| El= 27N SSEE EH|= 26k JUSLIC

guantitative imaging process with focused 50 nm primary ion beams for the distribution of trace
This system provides the total analytical solution to academic and industry uses by means of elements in materials. It is operated as national coutilization equipment.

establishing the one-line in situ analytical system that consists of high-ends leading 7 analytical

instruments and 8 device fabrication systems.

/ /
ZH|EM Characteristics of Equipment ZH|EM Characteristics of Equipment
- SEYH|Z HEE SE/MEH BN LA SE(EE, A&, JE, T7| /2t E4)240| - A £ S7HESHS(50 nm)2| O X0 2AZHEAY|
22| 27| & glo] 0|20{%! - O]A FoloflMe| O YA CHS HETHs
-Recipe 7[Ht2| X}53t S [t MA[ZHEAMO0| 7THSTH A | AL =2 AX ZICo| ARIA(H =g O|0|X| B
- S710]l =& 210] 2K} X|ZH0| 7+s810{ operando HE0|A 7| & /St £ 24 4 - World's best spatial resolution (50 nm) in a secondary ion mass spectrometer
- Nanomaterial properties of metal-ceramics-semiconductor manufactured in the processing device - Multiple detection of impurity elements in a small area
(component, structure, form and electrical/chemical characteristics) are analyzed without the sample + High-sensitivity imaging of light elements (including hydrogen)

being exposed to air
+ An analysis system was developed on a real-time basis with automatic processing devices based on
the design /
« The electrical/chemical characteristics can be determined under operando conditions; it is possible to

CHE 942 AL i
manufacture the devices without being exposed to air H =T I' 1' Representative Research Case

0|4 O[Xto| 2EFEMT|E 283t 0|2 HE ¢
/ ZX0|M| OJXIO|2EIZFEMT|E 2HE2610] THE] EFALL-EH(single-walled carbon nanotube) EFHO|
CHE AL AF| Representative Research Case 71 Q17 10f| 2 MEfX 0|2 015 Thet G K|0] HFHLIE 7

B2 0|23} CHoix MXHH JHEF O1 AXH = m
R2RES 08¢t A MosS, 88H HeE L SEHAHLIE 78 A Study of cation transfer phenomena using Nano secondary ion mass spectrometer
=

O BH=x| 2= 27T = MoS,E Roll-to-RollES 086101 50 cm Z0|= A7 = WiHs Nano-SIMS was utilized to investigate selective proton transport on the surface of single-walled carbon
FHENSH, AR 2T Raman mappingS Sol| CHHAN A5 8l slebd e HUCE 2As nanotubes depending on the application of electric field on the surface as well as the transport control

mechanism.

OIS O 83l MAeE TAZAEMK|AH (FETs)7F 0.6 cm?V-s e

CISLS 510 (S
CEes efolgt

TX} 0|5 =2} 10%2] on-off ratiod|

Study on layer-controlled MoS, growth mechanism of Roll-to-Roll production

We developed a facile methodology for the large-scale production of layer-controlled MoS, layers
with excellent long-range uniformity and optimum stoichiometry. The capability of the MoS, for
practical applications in electronic/optoelectronic devices and catalyst for hydrogen evolution
reaction is verified.

TWIP 2 Ui 2 BT 1
CHO4A Tapml S Zaf= Pl NanoSIMS image acquisition of hydrogen in TWIP Steel
~ Large-scale graphene analysis platform
Q o imm 9 grap ysis p -
o |x il
=4 it “©
./' m iil . - =
] 0 / -
i'..".'.-"' . b = i E
£ g | wf it ; : =
;——-J' Vil /| " : 3
T g — - m—
3sc1 "n 8c1 "n
(ZD) RORES O&%H MoS, B4 i (R) 22H2E7IS ZE0H HHA MoS, &8 =0l AL 24 Ni 22o| FEE 2 24
(Left) Schematic illustration and photograph of R2R production system and XPS spectra, HHE{2| AXH 24 SEH= Nano SIMSE 2ot CHIH EfALI-EE B 2| ¥4 02 0|0|X| NanoSIMS image acquisition of Ag and Au coated Ni
(Right) Photograph and Raman mapping images of MoS, Analysis platform for Li-ion battery Nano SIMS ion image of chlorine on single-walled carbon nanotube powder
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ASMIE] | Seoul Center
— o -

HEZE CHEAHA 2lojX =8 AIA

Femtosecond Multi-Dimensional Laser Spectroscopic System/
FMLS

HXjo| A7 SXI0IS HIEX CHO|2 AIA|ZF st

[=! o
MSHE{O] EX[510] 2tet, W=, HZ=0oN Crfet SRO| ST U S48 +F 2170 28
St QUSLICE

o

FMLS in Seoul Center, which 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

HHIEM Characteristics of Equipment
PS

- E{2H4-7 PA M O] S{OIA] O[XH TIS 3L FXH2S} 17 48 THS (LH=IXE BH NAHLS)
- AP B HEO| SE-EHA HER AR S EA 49 TKs (34, YK L= IRt S)

=
- I ol ol S 018 2543 20X 212 2& 24 (SRS, CARS)
=

SR IIE 2 o0 TIE

- 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 Y171 Al Representative Research Case
HEY O1YZN| = T=0| 7158 MER 7|2 SFG 237|571
HEX MM T PAREM 2|0|ME 0185101 F HEe OFSEA| EXt2| MRkt A& (RY/S

A MER 71E TS & TS+ 48 (sum-frequency generation, SFG) &7 |&3 THL

o2

)EE[— St
=2 L=

o

Development of femtosecond chiral SFG spectroscopic technique distinguishing between
mirror-image structures of enantiomers

We developed a new chiral vibrational sum-frequency generation (SFG) spectroscopy using femtosecond
infrared and visible lasers, which is capable of distinguishing between stereochemical structures
(R-form/S-form) of enantiometers.

R-form S-form

R{+)dimonene S~ Himonene

2
g
Ccowgnw
z
S

W s W% e

Froquercy (om ') Froquancy (o)

XPH) | RIS 724 SFG 27| (E) U 24 0L 212 EXte] 78 1S SFG AER
32 ()

Chiral vibrational SFG spectra of enantiomeric limonene molecules (right) measured with
the home-built femtosecond chiral vibrational SFG spectrometer (left)
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FQ 22H0F Application
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Femtosecond time-resolved spectroscopy of

nanomaterial sensor
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Development of nonlinear Raman spectroscopy for

label-free super-resolution imaging

QEMMIE| | Ochang Center

7T3H MRI AJAH!
7 THuman MRI System

ETXFE MRI AIABIOR Utk HLIOIA ARSI QU= AIABIO] HIsH MSZEItH 401 e
Y& (~0.2x0.2 mm?) G2 B2 = UM, ILHEIE 8xHE SU FX|E EE10] LEHO| H| |5
X 20| 7Hs010] HES/ YIS 21510 280t AELICE.

Ultra high field MRI system make images sensitive up to the resolution of ~0.2x0.2 mm?. By using
the 8 channel transmission system, high definition brain structures can be utilized to brain disease
and function studies.

/
HH|EA Characteristics of Equipment

- ZTE SERT 7 et AT XHA 9 ZAREY AL
(B A4 9 324 A4 RF A ALY
B A TSR O U ATER 3O

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

/

CHE Y12 AHY| Representative Research Case

E|Rst ZIEHS st ARFO|A Q| X1E6HS MRI 7|71

HEE Ko 2RI 7 T 5 MRIZ 0256101 QSM (quantitative susceptibility mapping) 7152 Mgt
AN FAS SIS, i 7[#OoZ YURMS 2316101 L|RIsto| X7 | RICH 5l HLUXIT0| 7|ofgt

Ultra high definition of MR images for non-human primate brain disease
Integrating the contrast information obtained from various MR imaging methods at 7 T human MRI
for non-human primate brain diseases to do early and precise diagnostics

Hypothalamus

A 9 ADTIEI] QSM S 2O HID, Le2h HXHS ASISS LIEICE T4 BH0jA 21
©] SOPAfR BIO|LF (B4 21 L), Tish 20| OA0l = kAl ST B SEFSIX! P} s,

Comparison of QSM images between normal and AD model primate brain

- —t

ZFQ 2t220F Application

High Resolution Brain Images

U= T T R & Y. 3Tt H|
Improved high-resolution structural brain images at
7T, in comparison with 3T

200 pm In-plane Resolution, Subject 2

200 um B S By

200 pm in-plane resolution image
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2EIE] | Ochang Center
= e

ST VAT ITXA0|E

Bio-High Voltage Electron Microscope (Bio-HVEM)

HIO|2 A THRIETHARANIZ (Bio-HVEM)2 HIEAT |2, EM, Bio|@-Ltiz SEHAIZ0| 3K12d
CHER{-TIoAr 7 AR} Mot S L= 7 MAH JHSt 5 71578 S S8 pst SO 271
2528 97 B2 2YET YBLICE

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.

/
ZH|EM Characteristics of Equipment

- DA (£70°) 2 226HS (0.15 nm)S 088 Ml 472 3XHel 2EHZ 24

- DEME (1000 kV)/ in—column Of|L{ X|0{ PRk 2 DHERIAE 0|0|X| &S K5
- 2|0|E2|A ni-2if 7|5 FAo 2 PN/ 1IsHe 0|0|X] 14

‘A2 B4 SE2 SoH SMR2 TARI0IE 2Y 24Ttk

- 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 91 AFY| Representative Research Case

Bio-HVEM SAINAZ] 212 78 Lp-0Ix} %2l LK i 75 7%
Bio-HVEMS| TIESHs, TEARY 3K12) SIS MK R 24T 2AIS BSolol T2 se HEl|=SS

HX[SH= LI=XtO] 3R LY B 28 8

-

3D Reconstruction and modeling of helical assembly of peptide programmable nanoparticles by
Bio-HVEM analytical system

Bio-HVEMS| 1 28ls, DZAARZ 3Xtel EE!l MXEDaefn]
X|Sh= LE=ixte) 3xta LY i = 78

3D reconstruction of Peptide programmable nanoparticle superstructure through Bio-high
voltage electron microscope (Bio-HVEM) system and 3D Electron tomography with high-resolution
and high-tilting angle.

Meig 2gsio] 2O B HEIO|SSS E

HI

Bio-HVEMC| HXIE 2 T2f{m| EAMS Sk AuPt/HC/SWNT A|22| Zt=H 0|0|X|§ 2° 7H4o=2
QIS B AXIHOR 3D ERT2I 3D DS A

The tilt series of AuPt/HC/SWNT superstructure images were recorded with an interval

of 2° by electron tomography of Bio-HVEM. 3D tomogram and model were sequentially
reconstructed from aligned tilt series images
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ZFQ 2r220F Application
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3D ultrastructural analysis of thick(>1 pm) bio-nano
materials using electron tomography
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GHI-LEE T2 2 3XHA THEE | 24
3D large area analysis of bio-nano materials using
limitless panorama

MSXEMIE] | Western Seoul Center

SPE-800 MHz &ix}7|
SYEAT|-HEEAT| A A
SPE-800 MHz NMR-MS System

SPE-800 MHz NMR-MS System LC, NMR, MS7} 2221 21ZEl hyphenated system22
S3E2 LCE 22| = 1= 800 MHz NMRE $1EHE9| 1LXE IQIsH= CHAR|/XIQI= 20k
53} 29 FH(Lc

Too

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

/

ZH|EM Characteristics of Equipment

- CHARH| S M1 15 2010l CHARS R 2ol S THARY I 8 S Ctefet 20| ME 7tstt 87
S A|AE

- SRES ICE 22| 2 I2E 800 MHz NMR1F UPLC-QTOF MSZ 3etE9| L& Slolsh=r| &8

- Itis 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 Y12 AHY| Representative Research Case

B VR EISHO| ZISTHEOI OFQA0| Attat S40] A} vis}
|4

- Bl M 10| ZIRHO] (12 DIRA0| AW} S30| CHASTIO| SOI| visiS 2t
- Bl A1 10| ZIs0f 12 CHAS TS| R2IKIQ! IstS Soff sloll Chet APl Hi0| 201
T

Metabolic changes of mouse urine and serum during progression of diabetic kidney disease

- We observed the specific changes of urine and serum metabolites in mouse during progression of
diabetic kidney disease (DKD).

- This study presented potential biomarkers for DKD through significant alterations in metabolites
during progression of DKD

(a) esaossamel HB)

Ly

(a) NMRS O[3t =u Agio| CHANSE T2t 24

(b) 2 CHAEZIL 2RAE CHAEE 2A =

(a) Multivariate analysis of serum and urine metabolite using NMR
(b) Pathway of metabolites related to changes in urine

ZFQ 22H0F Application

S A TR 24 SeHHi0|o0p] X X
CHAF K| LI b

Metabolic biomarker and signature discovery by
integrated metabolic profiling analysis

LC-SPE-NMR/MS hyphenated systemS k2%t M2
R

Identification of natural product mixture using LC-SPE-
NMR/MS hyphenated system
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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
coutilization, and overall management of research facilities and
equipment to improve national R&D productivity.

o S IITAL | 2121 M 28 X/l
Support to Make Policies Related to the National Research
Facilities & Equipment

o 7 [AAHL Ofllt TES QISH AIAEEH| o At2] 2F
Operation of the Research Facilities and Equipment Budget
Review for Organizing Government R&D Budgets

o CHEITA A 2% - SZH/E T
Improvement of Large Research Facilities and Equipment Operation
and Utilization

o 9B T{ZETH| O X|RUALRS
Support for Transfer Idle Facilities and Equipment to Other
Researchers on Demand

e 7EUS IOH:{ |%I-_g_é_%l-_|_LE-l 001

Operation of the Zone for Equipment Utilization Service (ZEUS)

« CITAI | BEEE T X/

Support for Transfer of Idle Facilities and Equipment to Other Researchers

on Demand



OVERALL MANAGEMENT OF
NATIONAL RESEARCH FACILITIES & EQUIPMENT
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=17 |-(I)_=|__I'_L|I*=_'| . Q’Hl 'T'LI'EF_:' Supports to Make Policy Related to the National Research = |-0L=|__|'_7HHE|' Operation of the Research Facilities and Equipment Budget

RPN P A L A e B L LT o

Facilities & Equipment Review for Organizing Government R&D Budgets
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promotion by facilitating strategic investment in and joint usage of national research facilities and
equipment by improving the degree of utilization, and by promoting international collaboration.

/

T $HLYL Achievements

2Kt =7 ATAE - FHH Q| 2F -2 NEsP|elE ECHZ R&D Mt XIS U6 ¢I7A M- | 2| 2F
e Z3pota, S8 XIS AP MFT| X HA| 0FAS Kot YELICE B3|, =710
Al -FH[e| t2| Sof| 2ot EFEX|E & 2H HES JHEok, A7 2ok oHd ZEE It M M=
7|8 S BE7|H HHMOHQES HIAHSLICH Bt 7k F=AE 10l 2| L6t E SRSt =L

QAL ZEEE =0|7| 26l 32l 71 2tate| SHHAS M X2 FEGIASLIC

Based on the 'Second Plan for Advanced Operation and Utilization of National Research Facilities and
Equipment, NFEC has intensified support for the operation of research facilities and equipment to
promote R&D accomplishments and has prepared a life-cycle support system for the promotion of
joint usage. In particular, NFEC has amended relevant laws and regulations, including the Standard
Guidelines for Operation, etc., of National Research and Development Facilities and Equipment, and
presented mid-term and long-term policy alternatives, including a new program for the formation of
a research-friendly environment. In addition, international cooperation with overseas institutions has
been positively promoted to share accumulated research infrastructure management knowledge and
skills and increase the degree of utilization of the research facilities available in Korea.

0% \

ot

ZETIHSE Future Plan

GITALS - FHlo| ERIT B2l0] BES £ 7IE S DRI ATl 074 MR 358
HPIZ OfRIsD, ‘1A g ]
A4 T2lo] 9IS WOIIEE SRABLICL et FHAZ| eipolmar peiyM 228

SHAELCH

Conventional policy, focused on the establishment and management of research facilities and equip-
ment, will be improved to prepare a joint usage system considering the circumstances of actual re-
search sites. The ‘Integrated Research Facility and Equipment Maintenance Cost Management System
will be implemented to broaden the scope of policy-based support related to research facilities and
equipment. In addition, positive support will be provided for the establishment of research infrastruc-
ture management policies at the international level.

’

ofeiAl A Y M| T2 NFEC-ESF 2219/
Presentation session about new policy for research 2" NFEC-ESF Cooperation Workshop
equipment

A XHA 21 |° 0:"* e PSE=2 Ol'é'
o=rTd X EI |_|' J o= T |_|'
SIA|A X [O S I=ste AX| SR Sz AX| = EXF 5230l O:I _l*|*1II-HI = N T ASH= 101 Q| O|AF OJTIA| A . XIH (O] J12 EIIM S HES E ] A
=7 IATAE -ZH| Q| T FXot SSEHE £, HEE M1, SN =L S S 2823t A T =0 FF RAD OO 2 F5H= 19 O APAIE-FH[Q| 715 IS HESH, AHAE R&D Offit
TN TS PPt B AElo| M| RS SABLICY, Of|AHAIO| 204 2 7 A] O] HHIol0] Q1 Ofte] EX{ZEA HTO| 7|0fSkIXt 371 TAI Ht] o)
= - I o = A
NFEC plays the role of a think tank for the making of national policies for efficient investment and R&D O [LEN =) FottE Y -2Y6ka JAEL

NFEC has organized and operated the National Research Facilities and Equipment Deliberation Panel in
order to review the establishment validity of research facilities and equipment at values of over 100 million
KRW, established by the governmental R&D budget, and to apply the validity to the allocation and adjustment
of the next year’s R&D budget, contributing to an increase of the R&D budget investment efficiency.

/

FQ AL Achievements

2016\ 7REE HEXN SIS A[RH510] 12 2l 0|4 7N UAIIH|Z EQI6H= AlA-ZH|of|
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SIUBLIC.

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 508 systems of facilities and
equipment for projects whose R&D budget will be distributed following year and 704 systems for
ongoing projects. In addition, we checked whether the facilities and equipment previously reviewed
were installed as scheduled.

] 9 AO| 271 U FTIAITIHUAIY S| 22I4OIS KI6tT K HoIX|2 AL
TS} Y R0 |2E MOIHE 917 XIS LBkt Rt EHLIC

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.

=7 ATAEEH [T e 29 Sl HE 2
Deliberation on research facilities and equipment Information session of deliberation system on national
research facilities and equipment
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Operation and Utilization Researchers on Demand
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CHEAITALE - FH[2| 21t SSHE B2Y0| B0 Q= 2otV |22 HH -8 Z-M[of K2t

CHEATAIE - FHI2| HAKQ! 22| - 2SHAIS DFsta QFXQl 28 - /XIS X6k QAELIC

Given the importance of large research facilities and equipment and the recent trend of advanced and
converged science and technology studies, NFEC has prepared a well-arranged organization and
operation system for large research facilities and equipment and supported stable operation and
maintenance.

/

=O ALY Achi

FQ FALHE Achievements

CHAATA A - E |2 HAIRQ! 2|2t OPYXQl 2 - X7 |8 &HElS loh ZLHQ| CHEXITAIA-FH|2|
22U H|=S2S ZARISLICE SEot LHQ| CHIECITA M- HH|E B8 IS SIS &%} 6,
YHHAIE 2=617| 2ol R CHEITAIL-EH| FEZH (EU ESF-MERIL2)2t FEHAAIE FEIsI
QUELICE

NFEC has conducted a survey of the current operation status and trends of relevant systems for large
research facilities and equipment in Korea and other countries in order to carry out systematic management
of large research facilities and equipment and establish a stable operation and maintenance foundation.
In addition, NFEC has promoted information linkage with large European research facilities and their
equipment information portal system (EU ESF-MERIL2) in order to promote international joint studies
based on large research facilities and equipment in Korea and other countries and to establish cooperative
systems.

/

S XIS Future Plan

CHE QAL - SIS MAIK Q! FXFE2 |2 PRl 2AeHES o | bl QX0 2ot H=
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NFEC will support the improvement of relevant systems required by researchers to systematically

manage investment in large research facilities and equipment and to form a stable operational
environment. In addition, through international cooperation based on large research facilities and
equipment in Korea and other countries, NFEC will provide a platform for the collection and sharing of
information about large research facilities and equipment and for joint studies.

CIITA A | RBRXIH) KIS T 212442 20| CSOIT AL | MBS oY 938
Meeting to collect opinions about improvement of Workshop for linkage of information portal in large
large research facilities and equipment operation cost research facilities

supporting system
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NFEC has connected institutions wanting to dispose of idle or less-utilized facilities and equipment with
those that 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.
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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 235 facilities have been transferred. A relevant survey showed that
422 research facilities that were transferred between 2015 and 2017 are currently utilized in research
and education by about 40,000 people. NFEC has introduced the Research Facilities and Equipment
Sharing Mileage System to activate the recycling of research facilities and equipment; the targets of the
transfer have been expanded to small and middle-sized enterprises. In addition, a demonstration project
for the formation of core research support facilities has been implemented to form a joint usage research
facility for each research field by gathering research facilities that are less-utilized at universities.
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NFEC has expanded the scope of participation by small and middle-sized enterprises, promoted the
activation of relevant projects, including the pilot project for mileage return service (maintenance),
and intensified user-centered preliminary and follow-up management services. In addition, NFEC will
increase the degree of utilization of research facilities and equipment and elevate the R&D competence
at the same time by expanding the project for the formation of core research support facilities as the
new project for the Ministry of Education and the Ministry of Science and Technology.
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Workshop for a Development plan for the Transfer of idle  Research Equipment Sharing mileage leaflet

Facilities & Equipment
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Operation of the Zone for Equipment Utilization Service

(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 facilities and equipment.
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The integrity of the information provided through ZEUS is maintained by frequently updating 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.
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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.
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Support for Promoting Joint Usage of Research

Facilities & Equipment
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NFEC develops education and public relations contents to help researchers understand and utilize

research facilities and equipment policies and systems; NFEC also supports the spread of a culture of

joint usage of research facilities and equipment through online and offline communication channels.
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To enhance the understanding of research facilities and equipment management, education on the
management of national research facilities and equipment and relevant ethics has been divided into
online education (linked with KIRD), institution visit education, and in-depth education. Various public
relations contents, including videos, have been prepared, and online and offline connected public
relations activities have been carried out to effectively make known new projects and policies about
national research facilities and equipment. In addition, a contest was held to discover examples of ZEUS
and research facility and equipment utilization, and exemplary cases have been publicly promoted.
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NFEC will establish and operate an information website providing education information, guidelines
and manuals related to research facilities, and equipment to help researchers conduct their studies
better and intensify their research capabilities. In addition, to improve efficiency at actual research
sites, new policies and systems related to research facilities and equipment will be continuously made
known, promoting participation in the programs. NFEC will also promote ‘proactive outreach public
relations activities, including the convening of special sessions in academic conferences of each research
field.
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Preparation of ZEUS videos and emoticon for public
relations
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Leaflet for public relations of policies
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REINFORCING
INDUSTRY-
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INSTITUTE
COOPERATION
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- Regional Basic Research and Technology
Development Program

- Strengthening Support for SMEs and Technology Transfer
/ Research Institute Spin-off Companies
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KBSl is creating a new model for industry-institute cooperation
or industry-university-institute cooperation by integrating the
corporate support with our basic research assistance capacity,
which is reinforced by KBSI's advanced research equipment and
analytical service. We also work hard to resolve technical difficulties
experienced by small and medium-sized enterprises and seek
cooperation in improving research and development (R&D)
equipment. We are in the process of building research institutes
specialized for the commercialization of KBSI technologies and
expanding the scope of our technology transfer.

Program of Regional Basic Research and Technology
Development

4
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The program aims to support basic research by using equipment operation know-how and analytical

technologies of KBSI, and to facilitate the product development & commercialization by small and
medium-sized enterprises (SMEs) by building an analytical environment tailored to the SMEs' needs.
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We are currently supporting the improvement of the product manufacturing processes of SMEs
having insufficient R&D infrastructure, the development of analytic methods, manufacturing of
prototypes that may be realized in a pilot plant, including unit components, the development of
commercial technology for creating a new market to improve the profit structure of SMEs, and the
establishment and growth of research institute spin-off company.

/
2 =TIESF Future Plan

=,
2EX Y I EMEH L, SEHY/MSLERN/ARBAE/ 747 | SRS S9H 847 e a2

01| 71012 ol LTt

BAT|YQ| 7| R Qe AR 2 NI S0 U X[, EAEH|2| {XI24+E Sot =7+ 2MEHIC|
S PN}

We are planning to contribute to the substantial growth of SMEs through the support of the sustainable
development by preparing the fundamental research infrastructure, the efficient utilization and
development of national analytical instruments based on appropriate maintenance and repair, the
process improvement, product commercialization, prototype manufacturing, and the establishment
of research institute spin-off company.
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MelaTrepein™

Vacuum Quick Connector

YT B 2AYS 53t 813t 2 (Melatrepein) 25

Analysis of the efficacy of anti-aging material
(Melatrepein) through LM-TEM fusion method
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Development of prototype of high sensitivity portable toxic gas detector
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Strengthening SMEs Support and Technology Transfer -
Research Institute Spin-off Company
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Using its strengths, KBSl is contributing to the revitalization of the industrial economy through the
support of SMEs by providing concentrated support on the SEMs requiring help in research and
development.

KBSI's Technology Licensing Office (TLO) is attempting to spread the major achievements of R&D to
the industry sector. These efforts include various programs for technology assessment, the selection
of excellent technologies, technology marketing, and technology transfer agreement, and commercialization
of technology.
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Based on the open-type collaborative ecosystem plan funded by the Ministry of Science and ICT, KBSI
established and is managing the demand-oriented support system for selected 57 partner companies.

KBSl also contributed to the enhancement of research ability of government funded family companies
by participating in‘support project for professional technical training of government funded research
institutes’and providing professional technical training through outstanding experts and equipment
owned by government funded research institutes. KBSI and Daehan Bio Pharm, Inc. signed an agree-
ment of technology transfer, representing a contract for US$2,000,000.
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KBSI will help small and medium-sized enterprises (SME) become leaders of the industrial economy
by revitalizing the systems for supporting SMEs and by establishing an intimate cooperation sys-
tem with SMEs. The technologies, obtained as the result of R&D work, will be transferred more to
private enterprises, and various support will be provided so that the transferred technologies may
be utilized efficiently; the foundation for promoting start-ups established by researchers who have
participated in technological development will be strengthened.
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Agreement ceremony (Daehan Bio Pharm) KBSI family enterprises certificate ceremony for 2018
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- R&D Equipment Engineer Education Program

- KBSI's Science Outreach Programs

- Operating Graduate School of Analytical Science and Technology
- KBSI Research Equipment Academy
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In order to systematically spread the scientific culture and foster
specialists for research equipment by utilizing various advanced
national research facilities and equipment infrastructures,

we have implemented a science and technology experience program
for youth, a research equipment specialist fostering program for
graduates from science and engineering colleges, and a degree
course program for fostering professional personnel in the field of
analytic scientific technology.
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R&D Equipment Engineer Education Program
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We improve the efficiency of national R&D investment by systematically training equipment
engineers who are exclusively in charge of operation and management of research instruments.
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For systematic fostering of research equipment engineers, specialized educational institutions that
may provide training education about research facilities and equipment have been designated, and
about 100 trainees have undergone the education program. A new educational course, the Research
Equipment Development Course, was prepared for the localization of research facilities and equipment,
and efforts have been made to activate the systematic and specialized educational course.
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Through improving qualification testing system of research equipment engineers, we will put our
effortin turning research equipment engineers to be in professional area. We will realize training and

development of future research equipment engineers through linking research equipment engineer
training course and specialized education course.

2018 QiH QK| |0 Y - 7|2
2018 Research Equipment Engineer Training Program - Basic Course 2018 Job Fair
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KBSI's Science Outreach Programs
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KBSI's outreach programs, “X-Science” and "Junior Doctor” strive to “inspire and motivate students
to pursue careers in science and technology” and to “engage the public in sharing the experience
of exploration and experiment” by utilizing R&D resources.
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KBSI has operated the X-Science and Junior Dr. programs on a national scale, and a total of 12,942
youths, college students, and teachers have participated in these programs.
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Through KBSI's science outreach programs based on advanced research facilities and equipment,
KBSI will contribute to encouraging scientific literacy of the people and cultivating S&T leaders.

o) Fouw 212(2)) olgi(H)
Classification Achievements Number of programs Number of participants
R&E=ZZ T3
Research and Education 2 38
O|E{AlTZ 2 720
s 20 47
Student Internship
ololTkstx
Al 31 106
One-day Scientist
ALK 2HS
gz = 15 289
Career Exploration
LISV sixfelel Bkt
. L 9 679
X-Science Meet the Scientist
Dj2|ss Al
26 440
Lab. Tour
XX JKSHRIAl
 EBiRag 10 338
Inviting Student to the Lab.
N B
g 12 82
Teacher Training
ALO|HAHAE[H
A . 1 239
Science Festival
OlH I}
2 440 10,620
ZFEL|0jE General Course
Junior Doctor AlS|E
sekig 18 64
Intensive Course
| Total 605 12,942
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2018 FL{Of={E{ 7HA] FLOEE g =2
Opening Ceremony of Junior Doctor 2018 Junior Doctor, invitation to KBSI
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Junior Doctor, invitation to KBSI Junior Doctor, Scientific imagination drawing and writing ~ The 1% prize winner’s painting
contest
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Junior Doctor, Presentation Competition Junior Doctor, Presentation Competition X-Science, Research and Education
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X-Science, Research and Education Award of Education Donation Designation as Education Supporters

(by Daejeon Metropolitan Office of Education)
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Graduate School of Analytical Science and Technology (GRAST) was jointly established with Chungnam

National University as a new university-institute cooperation model to combine education and S&T
research.
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In 2018, there were 18 faculties in GRAST, 11 researchers belonging to KBSl and 6 professors belonging
to CNU. In the same year, 20 master course and Ph.D course students entered GRAST and 27 students

graduated.
/
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GRAST will forster specialist required in the field of research and industry through various programs,
including industrial visits, training, commissioned education.
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KBSI Research Equipment Academy

KBSI 91RO IEOlis 44 17t SHE ol
ofpil F} - 2| it HHlRYRS T
o

(o]
]
10
io
o3
=
Ho
0 02
P
M
I
ot
-||0
i
Hl
=
oz
=
S
>
un

222 SYELIC
The KBSI Research Equipment Academy is a research facility and equipment education program for
sharing and dispensing equipment operators in Korea using KBSI's research equipment operation
knowledge and skills that have accumulated for decades. The education consists of a User Education
Course and an Expert Education Course, provided as short-term education (within two days) and
long-term education (within seven days). Most of the courses are provided without charge.
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Applicants have been gathered quarterly for each research facility to provide customized education.
Besides the Daedeok Headquarters of KBSI, local centers all over Korea have been used to provide
education, so that trainees may receive the education as conveniently as possible. In 2018, equipment

education was provided with respect to a total of 30 research facilities including LC and GC, and over 1,000
trainees took the education courses.
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Efforts will be made to make the KBSI Research Equipment Academy the only systematic research
equipment education program in Korea as well as the representative brand of KBSI.

20181 S XF7 | 23042t 5l 27| S MES| (A2} Ut 1) FAPEXSH0IZL| Z[M ZATIE 2 717 | uS(HE7 HEWS)

=4
H|52| GRAST a2z H4z| HolsaH (User Genernal Course) 2018 Magnetic Resonance Summer School and Analytical (Intensive Expert Course) Education for edge-cutting SEM technique and instrument
The 5™ GRAST Conference The 4 Creative Contest Technology Meeting utilization
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Elucidating electron dynamics and size inhomogeneity of
Hanju Rhee gold nanorods using two-dimensional electronic spectroscopy

Corresponding author

OfeERMEHIE] / SSULIXIXY)

=2 Title Electron heating and thermal relaxation of gold nanorods revealed by two-dimensional electronic
spectroscopy

HIZHX] (HIXHXL) Journal Nature Communications (IF: 12.353 /2018. 03.01)

S| Equipments Femtosecond Multi-dimensional Laser Spectroscopic System

ZEITX Authors 9 BIELE (HIIRX, IBS), Z 1 X|0f (1BS), Z21%H (1BS/T2CH, AKX
Aude Lietard(1st author, IBS), Cho-Shuen Hsieh(IBS), Minhaeng Cho(IBS/Korea Univ., corresponding
author)

ATLIE Abstract OfXtad TXF =2 =l MRS 23

B2 AeHEAQ| Y =2t SeiN|2F 20| F2 LS LAMTHS IolSh= FA A AHIO| HXX
HEZ I SHSE PSS A5 | ol ALRE|0] AT 2 AS0f M= X AJARIDL 0HL CHE 2ot EdS
E0l= ST (AUNR)Q| =M S2t22 S 0] Cigh O|XH! TXf 22 715 XX 2 - HSIUC
A&t O[2A It IS Sl O[X kA TXF 20| 71=2| SE-EE S8 HoM= 255 | 032 S
Birio] 37| SRUNO| CisH SADHOfL|2} 0[S0 FYU FiXt S2ASHS HTsH= B HTd| K88 4+
== YS0IUCL
Two-dimensional (2D) electronic spectroscopy (ES) has been used to investigate the elecrtonic coupling
and dyanmics of multi-chromophore molecular systems such as light-harvesting complexes in pho-
tosynthetic system. In this study, we for the first time carried out 2D ES of the surface plasmonic reso-
nance band of gold nanorod (AuNR), which shows quite different optical properties from those of molec-
ular systems. The present study demonstrated in both experiment and theory that 2D ES can be of great
use for investigating homogeneous electronic dynamics of AuNRs as well as analysing their di-
mensional heterogeneity, which cannot easily be observed in conventional pump-probe spectroscopy.

J|ti= KL= EEA 2) Cifot & LI 2 A, et £ 241 Sl 0213 A2t 301 JHLS B L3S S8 710 28
Expected Contribution to These findings can be used in nanophotonics applications such as designing various metallic nanomaterials,
Science & Technology characterizing their optical properties, and developing future scattering-based microscopy.
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Homogeneous electron dynamics of AuNR revealed by~ Analysis on size inhomogeneity of AuNR using fringe
femtosecond time-resolved 2D electronic spectroscopy  patterns of 2D electronic spectra
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Hyun UK Lee

Division of Environmental &

Material Sciences
Corresponding author
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Development of eco-friendly photocatalytic materials
with high reactivity to solar light using an underwater plasma

=3 Title

HIRHXI(HIZHLXE) Journal

Sh2ZXHH| Equipments

SSHTEX} Authors

OTILHE Abstract

7|z aH(E= 282
Expected Contribution to
Science & Technology

86 | ANNUALREPORT 2018

Studies on mass production and highly solar light photocatalytic properties of gray hydrogenated-TiO,
sphere photocatalysts

Journal of Hazardous Materials (IF: 6.434 / 2018. 09.15)
Micro X-ray/UV photoelectron spectrometer

Qit2! (KBSI, AKX, S&H (NFRI, MIX{XL), ZsfZt (KBSI, | 14X, $1ZIS (NFRI), L&k (KBSI),
HIA (KBSI), ‘Hoil= (KBSI), 2|21 (KBSI), ZE=! (KBSI), O|¥H (71HCH), 2871 (KBSI), 22t (FATH),
AAY (2rSH), 2= (=)

Ha-Rim An (1st author, KBSI), Yong Cheol Hong (1st author, NFRI), Hyeran Kim (1st author, KBSI), Jin Young
Huh (NFRI), Edmond Changkyun Park (KBSI), So Young Park (KBSI), Yesul Jeong (KBSI), Ji-In Park (KBSI),
Jong-Pil Kim (KBSI), Young-Chul Lee (Gachon Univ.), Woong-Ki Hong (KBSI), You-Kwan Oh (Pusan Univ.), Youn

Jung Kim (Andong Univ.), MinHo Yang (Dankook Univ.)

FE= 20| 285101 245 2% 2SS Folidh= SEOICH A7E2 +=F5E2t=0tE 0|8510{ EfFof
—

& HISoh= FEI ATHE == LHofl 11530110 ZHHS | HRFUASHS 7|53 FHESIAC =S E2F=0t0fA
| o co

W8 =2 OL{X|2| Xt 5L EXIo}B0| EY A 7to| AHISS Sof THBY, 248 71X
- s

AE0 AHE HEO| EH 2| QO] Y SHOZ MIZSIUCE HIE IR0l ZH0] ZHOf| FEE LA
RIXt2| S Lot B2 S Tt Ze0] XtRRM0fM 7PARIVIX] & S AHMERS SPEAIP 7| ZECH
&M 222 oF SHl Fe A7 =0 SSoIAC
We have developed a technology to mass-produce photocatalytic materials with high reactivity to solar
light in a few minutes by using an underwater discharge plasma. The crystallinity, hydrogenation, and
spherical structure of H-TiO, are achieved by the synergy effect between the continuous reaction of
highly energetic atomic and molecular species generated from the underwater plasma and surface
tension of water. Various defects including oxygen vacancies and hydroxyl species on the TiO, surface
permitted the enhancement of the photocatalytic performance. It was demonstrated that H-TiO,
photocatalysts showed significant degradation efficiencies for RB 5, Rho B, and phenol under solar light
irradiation, up to approximately 5 times higher than that of commercial anatase TiO2 (C-TiO,), which
resulted in good water purification.
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O A0fAf 7| = B0 ALESE | 01242 7HAIZT HHO| SIS & ST o U= T X

CIXFRISH H|0{51R 20, 015 =K 2 0] SE5101 217 Hoi|7| Fofiet ~F2| SFoP 7 HSOIT= AL S IS,
QO NN ATY It U AHE| S BAN SBEON| F23H 7SN TS T 4 AUS HOZ I[THE
In this study, we designed and adjusted eco-environmental friendly materials that can absorb the solar light,
and applied them to water purification, showing that the purified water is safe to humans. Therefore, it is
expected that this new plasma technology can provide important technical basis for development of photo-
catalytic materials and environmental applications.
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Homogeneous electron dynamics of AuNR revealed by~ Analysis on size inhomogeneity of AuNR using fringe
femtosecond time-resolved 2D electronic spectroscopy  patterns of 2D electronic spectra
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(e T Metabolic and lipidomic profiling of human plaque aorta

Western Seoul Center
Corresponding author

=2 Title Metabolic phenotyping of human atherosclerotic plaques:
Metabolic alternations and their biological relevance in plaque-containing aorta
HZHX[(AIXHXE Journal Atherosclerosis (IF: 4.467 / 2018. 02)

Sk2ZHH| Equipments

911Xt Authors

()]

Q1ZLLHE Abstract

7|2 H(E= 28 =)

Expected Contribution to

Science & Technology

Ultra-high performance liquid chromatography-quadrupole time-of-flight mass spectrometry
(UPLC-QTOF-MS)

U3 (KIXIKE, KBSI), S442 (QIAICHEw), O|4f (HMICHS W), ZMIE (QIMICHSE W), Qt=El (RAM[ChSt ),
Hed (AMChet), 171E (RMICHEkw), £|2|H (AM[Chet), 0|58 (RMICHE W), o8 (AM|ChEta),
RS (Fetam), O (iMchetm)

Jung S(1st author, KBSI), Song SW(Yonsei Univ.), Lee S(Yonsei Univ.), Kim SH(Yonsei Univ.), Ann S(Yonsei
Univ.), Cheon EJ(Yonsei Univ.), Yi G(Yonsei Univ.), Choi EY(Yonsei Univ.), Lee SH(Yonsei Univ.), Joo HC(Yonsei
Univ.), Ryu DH(Sungkyunkwan Univ.), Lee SH(Corresponding author, Yonsei Univ.)

NERISI0| isHe 2 2I910] Bl S| LS TR B2 244 9177t Dlnfet Aoy
LC/MS 7| CHARK 2Tl 442 Ol oto] Suiet #hxte] B2t 3 (plaque) ZXI0) CiSHHALS
Kt 44 S 0l CHAK] THE! X{0|S 2SI,

HolE AL Z2t3 (plaque) SHBt =

E2| (purine)2t 2FEE|2 (glutathione) ZH CHAL #1517+ 2213 ZZI0f|M Aot AEYA0| ZH HO{S

LIEHHS SIQIGIQICE ot ABut 20| s SFIANRIO0IE (glucosylceramide)2t EZER
5| =

(tryptophan) 2 CHAIOIA HaP | QLSS 2HASIUCT 31, 2213 (plaque) ZEI0fIA 2kt (quinic acid)2)
S7t5 BESIRT it (quinic acid)2| BE N thet AE2|A0] Liigt X 2UHS USOIAC.
Atherosclerosis is a chronic inflammatory disease characterized by thickening of the arterial wall. How-
ever, a limited number of studies have been conducted on metabolic profiling of human aortic tissue.
We applied LC/MS analysis to perform global and targeted profiling of plaque-containing aortic tissue.
The metabolic patterns of atherosclerotic and control vessels were significantly different. Metabolites in
the purine and glutathione pathways showed dysregulation of oxidative stress in plaques, and levels of
glucosylceramide, and tryptophan, which are related to inflammation, were also altered. Interestingly,
an increased level of quinic acid was observed in plagues, and we demonstrated an inhibitory effect of
quinic acid on inflammatory activation and oxidative stress in macrophages. Our study provides insight
into the disease mechanism and potential markers of atherosclerosis through comprehensive metabolic
profiling of human aortic tissue samples containing plaque.
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This study provides insights for the disease mechanism and the potential biomarkers of atherosclerosis and
related cardiovascular disease.
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Metabolic analysis in human aorta using LC/MS Changed metabolism in atherosclerotic aorta
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Woong-Ki Hong
Jeonju Center
Corresponding author

Investigation of metal-insulator phase transition in a core-shell-
like vanadium dioxide nanobeam

=50 Title Formation of a core-shell-like vanadium dioxide nanobeam via reduction and surface oxidation and its
metal-insulator phase transition behavior

H X (HIXHXE) Journal Applied Surface Science (IF: 4.439 / 2018. 10)

27| Equipments Micro Raman Spectroscopy

SSFX} Authors ZRI(RNKXE KBS | 2d), HHERAS (KBSI)
Min-Woo Kim (1st author, KBSI;GIST), Tae-Sung Bae (KBSI)

APLHE Abstract CHEZIQI 70| AXHQI OB HtLEE (Vo,) SRS Lhol/2tal HIE S Soll T =S-40| CHE 20{-& HEl=

L=
HERSH] 20| [HE 2 2H - T 1A 415} (phase transaction) S48 2 7HSIUC

The structural and electrical phase transition in a single core-shell-like VO, nanobeam formed by reduction
and surface oxidation is systematically investigated. The core-shell-like structures were fabricated by a
two-step process through hydrogen-annealing and subsequent oxygen-annealing processes on VO,
nanobeams. Specifically, temperature-dependent Raman scattering in the core-shell-like VO, nanobeam
exhibited a lower transition temperature of the structural phase without the monoclinic M2 phase than
those of the as-grown VO, nanobeams. With respect to the electrical characteristics, the core-shell-like
VO, nanobeam exhibited a more gradual change in resistance with non-hysteretic behavior and without
abrupt current jumping in contrast to the as-grown VO, nanobeams. These results fit well with the
theoretical calculations taking into account the phase coexistence of metal and insulator domains in
VO, nanobeams. Such different characteristics of the core-shelllike VO, nanobeams are understood in
terms of their core-shell-like structure with differences in oxygen stoichiometry resulting from the surface
oxidation of the hydrogen-annealed VO, nanobeams.

7|2 2HEE 884 2) = A= A0 AT [EE =AY R H0E HojFE A= HT0|7|8 AX|e| CIXfls Stt
Expected Contribution to S27|= 7120 7|0je o2 of A=
Science &Technology These findings provide new way to design of phase transition-based materials for the development of

applications in electronic devices and energy-saving smart windows.

T01-2 EI0| AFTHO| A7 Y U PEEY T0{-4 BOso| 40| ATfo| L0 U2 KslE N 2N
Formation of a core-shell-like VO, nanobeam and its Temperature-dependent resistance in a core-shell-like
Raman scattering characteristics VO, nanobeam
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Jong-Seong Bae
Busan Center

HI S-S (FARHIE] / W AX{XE)

Corresponding author

loNe]
X|717] It PAAHIQIC{ G| EDTAZ} O)X|= Y 7+

The effect of ethylenediaminetetraacetic acid (EDTA) on the poly
(acrylic acid) (PAA) binder to improve the electrochemical performance
and thermal stability of silicon anodes

=5 Title

HMX](HITHLXL) Journal

lok

+SXH| Equipments

SS1X} Authors

()]

OZILHE Abstract

7|2 N = 28 E)
Expected Contribution to
Science & Technology

Influence of EDTA in poly(acrylic acid) binder for enhancing electrochemical performance and thermal
stability of silicon anode

Applied Surface Science (IF: 4.439/2018.07)
HP-XPS, FT-IR, HR-SEM, FE-TEM

O P (1XfXt, KBSI), £&(KBSI), S2=~(KBSI), OPg+(S0ttietw), ZFJ(SLhelr|&2l)
Sun-Young Lee( 1st author, KBSI), Yunju Choi(KBSI), Kyong-Soo Hong(KBSI), Jung Kyoo Lee(Dong-A Univ),
Ju-Young Kim(UNIST), Euh Duck Jeong(co-corresponding author, KBSI)

= A0 Yot Z20|EN| (chelating agent)2! OIZHICIOI2IE|E2LOLM|ELt (EDTA)S E2I012
2t (PAA)Of E=I510] E2tA(HF) MdS MGt 12 8 AldS A SIUCE PAA/EDTA

ArgBromN, A2IZ (5i) 83 S0l QP TN MoT 2 767 (SENSS BAE 2 s
X X
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=

=2 O L=

7S AR Sl WS Hofeh = U= SE0HIES 2| KT PAA/EDTA HIQICI =XR|O]
= LS X HS SQISIQACH PAA/EDTA HIQIGHE = 7152 A|LX|
& 2 452 B0, HEIE (Si) S5 HIIHZO| 28 ThsdS =RIoiRiLt. 0| 978

So10] =2 of|LfX| 2=E 2= M2 =2 2IF0I28(E2 (LIB) A7 7HSiE A2 It &t

In this work, the strong chelating agent ethylenediaminetetraacetic acid (EDTA) was introduced into PAA

to suppress the creation of HF and high temperature storage test is carried out.

This advanced PAA/EDTA binder has unique characteristics, such as the formation of a robust structure

and HF creation control that form a stable SEl layer on the Si anode. The mixture of the PAA/EDTA binder

and the conductive agent exhibited an improved elastic modulus and peeling strength.

The PAA/EDTA binder derived an exceptional cycling performance (~ more than 83% retention at 1 C

after 300 cycles) from the synergistic effect of both functionalities, whereby the potential regarding its

use as an alternative Si anode binder was established.

Through this study, it has gained recognition for its potential to design highly reliable Lithium-ion batteries

(LIBs) with a high energy density.

2 Of|LAX| ZE=O| HHE{Z| EH1E ?fet MZR HIRIH =0 21520 7|0
Contributed to the study of new binder field for high energy density battery design

Keep stable SEI
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® el W i@

ILIPF, <. LiF « PF, EDTA is capable of scavenging H,0
LIF # PFy + H,0 — LIF + POF; # 2HF  mw Suppress HF creation %0 100 150 200 2% 300

SEI/SI 8% QPRI EDTA 812} BIRAEI 7531 OI%:0) JHRFE  S-PAAVEDTA 2] Alo12 s

Schematic illustration of the possible issues that are Cycle performance of the Si-PAA/EDTA cells
related to the SEI/Si anode stability and the EDTA roles

in the Si electrode
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HAMSUE] / SSHRL) Janus Nanoparticle Structural Motif Control

Hionsuck Baik
Seoul Center

Co-author

=2 Title Janus Nanoparticle Structural Motif Control via Asymmetric Cation Exchange in Edge Protected
Cu1.81S@IrxSy Hexagonal Nanoplates

HIZHX) (HIXHLXE) Journal ACS Nano(IF: 13.709 / 2018. 08.14)

27| Equipments Double Cs & Mono TEM, 300kV Fe-TEM

SSUFX Authors BFSA(SS KXY, 224CH), SrX[E(SS HMIXKL, 224CH), OfXH A (2124CH), 0F2H(KBSI), O (224,
AKX
Jongsik Park(1st author, Korea Univ.), Jisol Park(1st author, Korea Univ.), Jaeyoung Lee(Korea Univ.), Aram
Oh(KBSI), Kwangyeol Lee(corresponding author, Korea Univ.)

QITLULHE Abstract LI UXte] 2X2| eH4E0| £FEH= 0| f= TA|IZQ! HiE|0|E A 2= |XISHHM 240 HudsHH|

[=]
ZHEE|= HPHEX RES XIS | IHZ0|Ch fIRXOE BN S40| 20J= HISY §lH|2 LI=IXtE2

—_O 1T
CiF) Lite QIXILY 012 T B2l AJOIE7}X|feh B[R BHIO] EH=Cl, SR3H Ol 2 CiAIL =2} Lio]
0121 4o St 0|2 MEFAOIESS TOH= ZO[Ck. &2 PATokH= QIFIHO! STBHY HOIE B4
TR0l X4010] EIRAJO|E 20| EHO| RHEA] LH=QIX} LI HAIEI0] OR=A LI=QIXIS BH OIQiC,
0l2} 212 EHES ERIRSE] SHoA| LE-QIRISC) 20/ MEHS WMAIZIORN LHAZHE Oped

oHdi- 1T O

SIEIZ XS] D2 MZE 7HsH| SIRAC,

Post-synthetic transformation of nanoparticles has received great attention, because this approach can
provide an unusual route to elaborately compositioncontrolled nanostructures while maintaining the
overall structure of the template. In principle, anisotropic heteronanoparticles of semiconductor materials
can be synthesized via localized, that is, single site, cation exchange in symmetric nanoparticles. However,
the differentiation of multiple identical cation exchange sites in symmetric nanoparticles can be difficult
to achieve, especially for semiconductor systems with very fast cation exchange kinetics. We posited that
single-site cation exchange in semiconductor nanoparticles might be realized by imposing a significant
kinetic hurdle to the cation exchange reaction. This synthetic methodology exploiting cation exchange
of surface-passivated semiconductor nanoparticles could fabricate the numerous symmetry-controlled
Janus heterostructures.

o=

7|2 2HEE= 28 %) HM ZFE 0|2 wetHS 0[8510] ME2 CIX[RI0| Cifst HHaH| SiE| 2 L= XS et = UAS A
Expected Contribution to o= J|CHE!

Science & Technology This synthetic methodology exploiting cation exchange of surface-passivated semiconductor nanoparticles

could fabricate the numerous symmetry-controlled Janus heterostructures.

) oo

[040], [002] 0l| [HHE Cu,, S@IrxSy 2| SIRHE DS = QIO e IER0|E 012 3 W ZEE XIgte HISHY
Atomic orientations of Cu, ,Sand IrS,, [040], [002] OFFA LIL=RIXHEM
respectively. Characterization of Janus {Au,S-Cu, . Sl@Ir S,

nanostructure (JAC)
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UohEI(EB AT

ZERK) Electrochemical reaction analysis by in situ NMR
Hae Jin Kim
, Division of Environmental &
Material Sciences
Co-author
== Title Revealing molecular-level surface redox sites of controllably oxidized black phosphorus nanosheets
HTHX| (AIXHXT) Journal Nature Materials (IF: 39.235 / 2018. 12. 10)
E-27%H| Equipments 500 MHz Solid State FT-NMR
SSAX} Authors Puritut Nakhanivej(X[1%{X}, SKKU), Xu Yu(8& HMI1%X},SKKU), 2H&7|(SKKU), Zi4=(North western

Univ.), SZTIZ(MIT), O|RI7|(KIST), &=4(KIST), 2X|2Cambridge Unv.), Chris Wolverton(North
western Univ.), SZI(MIT), Manish Chhowalla(Cambridge Univ.), 8/% A4 (1 AKX} SKKU)

Puritut Nakhanivej(1st author, SKKU), Xu Yu(equally 1st author, SKKU), Sul Ki Park(SKKU), Soo Kim(North
western Univ.), Jin-Yong Hong(MIT), Hae Jin Kim(KBSI), Wonki Lee(KIST), Jun Yeon Hwang(KIST), Ji Eun
Yang(Cambridge Unv.), Chris Wolverton(North western Univ.), Jin Kong(MIT), Manish Chhowalla(Cambridge
Univ.), Ho Seok Park(corresponding author, SKKU)

QiU Abstract AlZHSIXET | SEEE (NMR)S 0|80t IH|HEH 3'P(Q1)2] Xty | SHEE ZUtof|M 2h HEfo] [HE
22| 59| 0|50| AS2 ERIGIALCH.

in situ NMR measurements revealed that when the proton is inserted into the electrodes (charging process,
0.0—0.8V), the chemical shift of the P=0 groups at 10 ppm is broadened and split due to strong proton

ot m>

binding.
I|CHEIHEE B2 A2) 2kfe mATRIO| Lt 73} U Bf8k B X0{S S8 OfL{X| ME HXZO| 71 TS S Qmtt
Expected Contribution to 2 0|t 7|22 B ATHFIIAEI] OLIK|LE SHAIS Z=5171Lt HHE2| AKHO| OPEA SXIE sHZisHh
Science &Technology XPAICH RUE7|7], 7 [KFSXE ARHAOLAX] X} Eofol] S8t 4 9l

By demonstrating the feasibility of implementation as an energy storage device through nanostructuring and
chemical surface control of 2D phosphorine, this technology will overcome the limit of the energy density of
supercapacitor from now on, Solves the problem of battery material stability and may apply to the fields of
next-generation electronics, electric vehicles and renewable energy storage.

AAjZHP NMR AT} 2Kte) AR 2HE B

[eaey=

in situ NMR spectra 2D phosphorine/rGO hybrid
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opE

(B ATREAEE | TEXX)) Identification of pore structure of gas-sensing velvet worm mimic
Sang Moon Lee microporous porphyrin network using microporous analysis

. I Division of Environmental &
- / Material Sciences
Co-author

Representative Research |:||k||7|-g— —E—&I“:él% %%6w1, 7|-¢7=PII% Héﬂ}-l\l.?._l El:c|>|'

=2 Title Microporous Porphyrin Networks Mimicking a Velvet Worm Surface and Their Enhanced Sensitivities
toward Hydrogen Chloride and Ammonia

HIZHX] (HIXHXL) Journal ACS Applied Materials& Interfaces (IF: 8.097 / 2018. 2.28)

ok

F2XH| Equipments Gas adsorption-desorption measurement system

:

St Authors FEAENKIKE, Sl ZE2HESS MK, Sok2tth), 2 (Sm2t), B2 HISC),
D2F(MSLH), ZOHEHKBSI), &3S (LKL, Sirk2h)

Sang Hyun Ryu(1st author SKKU),Chang Wan Kang(equally 1st author, SKKU), Jaewon Choi(SKKU), Yoon
Myung(Sejong Univ.), Yoon-Joo Ko(SNU), Hae Jin Kim(KBSI), Seung Uk Son(corresponding author, SKKU)

k3
E
10

FH

ITULHE Abstract Ao ZHAZE Ut O|M718 Zm|2l HIERS(Velvet-MPN)2Q| 7|SE4S &40t Z1t

Velvet-MPN {THo| Z0|oj| H|Z{[510] HIEHXMO0| S7tetE eHelsIUrt HEHENS| C-MPN(control
material) 2t H| WSS Iff Velvet-MPN2| H|IEHHO| |0 348 S7IEUSS 2ISIUCE EESH DA
7|3 St Z|oi 328 S7HEIS 2HRI6IR 20, 02t 7151 E £ Halt Velvet-MPNO| C-MPNOj|
HISH &2t (HC), HEZLIOF (NH,)O0Hl LS ZEX| =7+ 242f 148, 4,68 S7FOH=E| 710181 S S + BOIAC.
Analysis of the pore characteristics of the microporous porphyrin network (Velvet-MPN) mimicking the
surface structure of the velvet worm showed that the specific surface area increased in proportion to
the length of the Velvet-MPN rod. It was confirmed that the specific surface area of Velvet-MPN was
increased up to 3.4 times when compared with C-MPN (control material) in film form. In addition, the
micro pore volume is increased up to 3.2 times. These pore-specific changes showed that Velvet-MPN
contributed 14-fold and 4.6-fold increase in sensitivity to HCl and NH, compared to C-MPN, respectively.

7|t al(EE= E8A1=]) G2 ItA X THEY 212 A XetE 7S S S ARG 282 + UAS X2 J|HE
Expected Contribution to It is expected to be used to establish optimized pore structure and shape of gas-sensing porous material in

Science & Technology the future.
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Publications in 2018 *H?_—S— -lc->|-7|—E—II' E‘E_‘IéE‘l Olghél 7HHE|' % 2 go
ﬁ'ﬁ%%qjg”p”hg%ur/ Application and development of the new organic molecular
M;l;ung Choul Choi cluster ion beam

Division of Scientific
Instrumentation
Corresponding author

ToF-SIMS analysis of an organic layer using toluene and its cluster ion beam projectiles generated by
multiphoton ionization

HIZHX|(AIZHLLX}) Journal Applied Surface Science (IF : 4.439/2018.11)

ok

F2XH| Equipments

:

911Xt Authors

OZLLHE Abstract

7|2 K= E871E)

Expected Contribution to EfH| 9| JHEt:

Science & Technology

ZPERIKNKIXE, KBSI), OF&fF(KBSI), HHX|F(KBSI), ZEE!(KBSI)
Chang Min Choi(1st author, KBSI), Sang Ju Lee(KBSI), Ji Young Baek(KBSI), Jeong Jin Kim(KBSI)

QLI Ol 7HXIC| R7IZXE BHIZ |71t 22iAH HS At £ U= M=2 2A0I=En 015
EFE0! O[X[O0|2 ZUEMY IS THLSIACE WL E S Sl A= UM I 2X7EE 84X g GEE
R7IF2ER| OJKf0|2 M HE 3 ZM0f| S22 YSOIACt JHLE R7I2XF SHAE 0|22
X2d H|O| XS ArE St LAt O|23HE Sl /7|24t 2HAHE 0|231510] 242 gt XS
UEEL|, AT ER2 S AZEHO| ZAR 2 S E XS RASHE OIX0|2S EA0h= AR
£ O|X[O|22ZREMY|S IHLSIAUCE. £ R71ZAF 22{AE O|2US 0|&8510] ZHOYM =l OXt

EX0[ 20| EMX|X| b1 2861 AEE= £ZZEHS MAGIACE

In this study, we developed a home-built time-of-flight (ToF)-SIMS instrument and generated new
organic molecular cluster ion beams ionized by multiphoton ionization (MPI) as a primary ion beam.
Further, the sample stage loaded with rhodamine 6G was bombarded with size-controlled toluene
cluster ions to produce secondary ions. Mass spectra of rhodamine 6G were acquired as a function of
the size of toluene cluster ions. We plotted the fragments-to-parent ion ratio against each size of cluster

ion, and we found that an intact rhodamine 6G signal would be observed with less fragmentations using
(Tol)

+
n>18 °
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We expect this combination of the organic molecular cluster ion beam generated by MPI and ToF-SIMS to
greatly expand the field of surface analysis. Given the advantage of organic molecular cluster ion beams for
ToF-SIMS analysis, the present work provides new insight into primary cluster ion beams produced by
photoionization.
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