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Director’s Greeting

Dear Readers, Preface — Director's Greeting @ Cooperation for the FUTURE

With over 24 vears of successiul operabions under our bell, KIST Europe has now reached full adulthood, Since its ntial
Bunch in SaarbeGckon, Genmany back in 1886, KIST Europa has accomplishad s mission of facialing jont reseanch
among high-tech RED institutes. throwghout Korea and the EU. Its success is dua 1o the men and women on its stafl, all of
whom come from diferent cultural and ethnic Dackgrounds DUl are united in ther pursult of excallence and Their
i 10 Rurlies Gnbanceng hesr Capabaiisns and operiese,

it iz with greal pleasure thal we présent you with this annual repon summarnizing our research activites and notable
achivaments for 2019, In it, you will ind detaded examples of the diverse forms of collaboration we engage in, a5 wall a5
icence of our specialiyed expenise in coNJUCTng Cpen, INNovatiee nesearch.

Aned tor any ressarch institutes seeking an expenenced collaborator Ior upCHming joint ressarch projects. or any business
ofganzatons wisheng 1o expand o the Konean and'or European markets, KIST Europe s the ideal partner for making such
Goas 4 reality—as evidenced in this repod, which outines the significant role we play in fostenng SET cooperalion Detwesn
Korea and the ELL

1 wash B personaly thank evenyons who has conssstently supponed and contribulad 1 the work we do at KIST Eunope. s
oy theough vour help that our SUCCeSss i possible, Particular gratitude goes out o the Saadand government and Saariand
Linhvarsity for akvays standing by our Side, | hope our partnership only continues o strengthen in the vears ahoad.

Lastly, | wish 1o express heartlelt aporeciation o the staff at KEST Europe for thesr hand work and valuable contributions,

Sincongly,

Dr. Junkyung Kim
Director, KIST Europe

s 2 2 3000
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B History

The offcial visit of the 147
Konean President 1%
KIM, Youngsam to Genmary

Mar 1995

Baskfng comptetion
(providing 5,275 m® with 4 stores)

Apr 2004

2 busking

Colelicn
{peorddting 2 069 m? with 3 shones)

Apr 2010

Insauguration of 87 Dractor
(D, Jurikoyung Kim)

Dec 2017

Feb 1996

Foundation of KIST Europs

Contacts

Institute Director

Secretary
Dr. Junkyung Kim Ms. Jong-Ok Arnhold
+a8 (0] B81-5282-100 +48 1) 681-8382-101
[REmEkist-ewepe.ce armhoid@kist-eurcpe.de

H History & Gontacis

Apr 2006

107 ARNErSany

Young Ho Moon —

+40 (0] B81-5282-113
mocnitast -europe.da

May 2016

207 Annivgrsary

Dr. Kyuyoung Lee — Dr. Jeongho Seo
+49 (0) B81-5382-207 +49 (0) B81-5382-364
kypleedkist-europe. e |- sec@kist-europe.de

© Director

Organization & Peoples |IB

(=] Advisory Board

Environmental
Safety

ﬁ Biosensor

B Technician/Ra, 21%

NUMBER W Administrater 21%°

OF EMPLOYEES

(AS OF 2019.12} oy,
12 W Student 21

N Researcher 37%

12

Smart
Convergence

o, Administrative Management Division

Administration Global
Department & Eg‘;ﬁmgg?
W Gernan 277
MATIONALITY
OF EMPLOYEES - 54%
(AS OF 2019.12) 30
o Others 19%

L

Organieatien & Pooplos n



Strategies

B Concentration on core research
themes

r

B Expansion of research infrastructure
to the strengthen core research
capacities

Industry Support

W Support for improved sustainability
and industrial competitiveness

Estabishment of an on-site open Lab, the Support Korean and EU indusines in comphying
so-caled Global Test-Bed, which provides the with chemical regulations such as the EU and
opportunity for feasibaity studes in the area of Korean REACH

bchnchogny CormpincE fom Both Counings

B Launching a global test-bed platform
to stimulate RED cooperation

B Expansion of cooperation with EU

Promation of gt RAD batvesen excalant research
rstitubes in Komea and EU

B The First Mover in Environmental Sustainability

- Research on animal-free risk assessment
- Platform-based global cooperation

'®, Korean Members (as of December 2019)

Dr. Byung Gwon Lee
o]

Presahend,
Konea Instilula of Scenca and

Technciooy

Dr. Myung Soo Kim

Frner Pripgsichint of HIRESS,
Kiongs Rbadincih Institute of Standands
and SCann

Jirgen Lennartz

Hoad of Sasvlang State Choencellany

Prof. Dr. Rolf Mller

B German Members (as of December 2019)

Heekwon Jung
Dirgcter Gorbdeal of the Inforrdticnal
Codprataon Burin,
Morgan Mivistry of Scenos and ICT

Jochan Kim

Dt Matiordd Scagncd Musium

Prof. Dr. Manfred Schmitt

Preschend,
Liniversity of Saarand

Dr. Wollgang Wahlster

Chéod Exocutive Advsor
German Reseasch Ceandng for Arifcial

Intolbgrnc [OF KD

Advisory Board |

Dr. You Seung Kim

Ferridr Priichont of KIST,
Konga Institut of Scnce and
Technatagy

Prof. Dr. Andreas Schaffer

Cirector of Insttute for Ervironmantad
Research,
FWYTH Aachon

wserons [



I Location

How to find KIST Europe

From Frankifurt Airport

o Frandurt Alport

Informaticn for the navigation system
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Guesthouse Construction

Bl Completion of Guest House Construction : November 2020 (official opening could be January 2021)

Ground Floor Guest Rooms Apartment

Lobby, Office, Machinery rooms ete. 12 Single Rm, [24m2) 7 15 Single Rm., [18m)

Prof,, Guest Researchers, Students, Interns ele.

B Accommodation for guest-researchers, cooperation-partners, research assistance, students & interns

W Joint Use with neighbouring research institutas

4 Apartments [2 Apt.(40m2) / 2 Apt. (60m2)]
Prof. or Guest Researchers with Family
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Signature Research

Integration of all possible capacities among KIST Europe Researchers

Research Dept. Core Technology Convergence
| |

AAT
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Risk
Assessment
Process

—! ADP

[Ackverse Culpast Pathwazy]
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e

Corvergence '
Learning
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Integrated Toxicology
Evaluation Platform

B Theme
B Deveiopment of Ervdronmental Stercidogenesis AQP Framenwork

Information

Praviding structune § activity informaticn
na MNaw ADP of Steroldagonaais

Mechanism
ToxPre 2.0

1. Long=teem custune Ceganold
e Ot aton
T 2. Kook indout for mpnocectivg
MIE F'rtdrtil!t-r'l SV Lising NSy S
Dty Learning
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1. Colaction of Big dmn for " e Inchvadual Sampie
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2. Salaction of ZF-based
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2. Inbbgrasion of DREACHE
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B gEadant 3

Ecotox on chip

Biomimatic organoid basod
MIEFKE sengor

%
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HTS sensor
. Mirecs of recephor binding
pocke
Fraviding dess/respoense concentratisn S Shuciund INEGNIoN
wilh selectivily and sensitiily 0] LRG0
. Optimn. of real tare MM
nbecy. mecioiesc chip

Signature Research

What iz Adverse Outcome Pathway (AOP)?

Faf - - g - 5 P by o Ny iz n ot I -
B ADF is associabed with tosdcity paltresns and regulalony apnications
B AGEP nebwok b5 the functional unt of endooint pradiction

R LA e P | [ Iy L gt i Lo ) Y I, eyt ] fgy oM amsrn b =
B Moecular infERtnG event of aaely Rey avend i3 essentsal for allemativas 1o

] Ay
i 1l 1asTng

oyl d r e - { r i T o, e 1 i e T |
B ACP faciitates the rsdese pinany Sieches: thaough e nseds 106 nEteork

Status of AOP Development
DECD AOP Matwork developad so far

W 270 AORs (user defined)
B 750 Keny Events

B 1000 Key Evant Relationshices

Definition of AQP

0] o0 P L I S S G PRI | WSy (U P . Bls o ]
B Ralationshin of adversa oulcome:s from thae molecular bo popukation ke

& Hiry EvaniisE])
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Signature Research

B AOPs included in OECD* Workplan ('Omanization for Economic Cooperation and Development)

B Graphic representation for 3 applied AOPs

Aop : 289 Aop : 262 Aop : 267

Inhibition of Sa-reductase leading
1o impanad fledtibty in famals fish

Inhilitace of tyrosinass Bads
1o cecreased population in fish

Irhibiticen OF redinaddeinds
detnydrcgenase leads 1o population decline

1.77

Al TSy

il P T
ol ¥ o imaain ] Ee |

+ 4

_——
- Py st -Giocine

B Expected effect and Applicability

B Apply to OECD Test Guidaline B Apply to Integrating models for toxicity prediction B Apply to (Q)SAR Toolbox for environmental regulation

Papers
ey mﬁ'ﬂ Stimulus-Responsive Anti-Oxidizing Drug Crystals and
= their Ecological Implication

; R
.i | Byoung Soo Kim'4, Jiayu Leong'?, Seung Jung Yu', Younghak Chod,

L

g Aarg Gy Park®, Da-Hye Fim®, Eunkoung Ko™, Sung Gag I, Jodgh

At 20 e, Youneg Jun B, Hywnioon Kong'

B Author information
'Departmant of Chemical and Biomodetulsr Enginaering, Linhacsty of Hinois at

Jibana-Chamgean, Bncis, 51801, United Stales.

*Carl B. Woese Instilule for Genomic Biclogy. Backman Institute for Science and
Te:hnohny Unbeersity of [Ences al Urbana- Champaign, Bnces, 51801, Linited Siales
Institute of Bicengineerng and Manolechnology 31 Blopolls Way, The Manos,
Singapcoe, 13868, Sngapons
Department of Chemical and Biomolacular Enginesring. Komea Advanced Institute o
Science and Technology, Daseon, 34141, Republic of Korea
*Ermaronimental Satety Group, Horea Institile of Science and Technology (FIST-Eurcga),
Saarbruchen, 65123, Gemany.

Departmand of Chemical Engineaing and Materials Scance, Chung-Ang Undsersiy
Saoul, 156-T56, Republc of Koea

Varows antoxidants are being used o neutralize the harmiful effects of rective oxvzen
species (ROS) overproduced in diseased nissues and conraminated envirgnments,
Polymer=directed  crystallizateon of antioxidants kas anracted attention as a way 1o

: - . - - i : :
control drug effhicacy through modecular diszolution, However., most :-.'-.h.':--:.||.|.-|'-.:

antiexrdants underake conunecls dssclution independent of the RO level, thus

4

s £
GARRSEITE, SEGC O] (o e i | s 'ﬂ'.!n.f'- \!x'l":!-c'\l!'nll.":rl_x A RFTEICHIEE I":!:\,'.'|1l5-\.f 1) .I\.'\-\.;,'I":'.I"'!-\; .'|EI!!|:-'\.I|,! AL

cryvstaks thar modulare their dissolution rage in response 1o cthe ROS kevel,

Major Achievements

We hvpothesed thar annoxedants: recovastalhzed uang a ROS=labile polymer would be

:;'-_|:_-.:_|_-:'|_-._| o dissolve when the ROS level inoneases. We cxamined this |'|:- |‘*-=:'.:'. =it i":- L1511}

catechin a5 a4 model angoxidant. Catechin was recrvstallized wsing polvethylenimine
cross—linked with ROS-labile diselanedivlbiz—{ethane—2 1-divl} —diacevkate, Carechin
ervatallized with the ROS=1abile _:'-.'\-|'~.:|':;,'.' {!I-._:"-I.I'-  accelerated dissalution |*-rq.'-iw::r|-:'-:'|.|| TF
the H2OZ concentration. The BOS-rspontive catechin covtals protect vascular cells
from oxidative insults by activaning intracellular glutathione peroxidase expression and,
i e, mhibinng an inerease im0 the intracellular oxidative stress, In addition.
ROS=responsive catechin crystals alleviave changes in the heart e of Daphnia magna in
oxidative media. We propose thar the resulis of this study would be broadly vseful for

improving the therapeunc etficacy of a broad array of drig compounds,

Pl ceiiadied dlrteid 0 DoOive i
Eeplowg Pmaimant j3- 1L 0
AREE] with
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I Signature Research Major Achievements

SCIEMNTIFIC REPLRTS

B "= e e s ME L ENE SR =2 Advanced method for fabrication of molecularly imprinted
spherold culture of Zebrafish liver cell enciocring disruptor charricals (EDCS) cause critical adverss effects in ooosyst = = i Y - i o
ik g = g E MEI0POTOLS organosilica with highly sensitive and selective Convalution neural networks for training the unbalanced toxicity assesameant data
- These evenls result in skewed sex ralio, early stage matwily in uterine, folicle recognition of glyphosate and analyzing chemical functional group
deformation and poputation decrease [2]. 5 I - L ctional group
- However, because of ethical concerns, zebrafish (in vivo) expedments are restricted
UNIVERSITAT I by QECD 3R regulabions [3],
K'T Europe _ . - | |
i S Therelone, precise and reliabie in vitro tests ane required Tor assessing EDCs.

SAARLARDES

Y, EETT

Chang Gyun Park *#, Chang Seon Ryu *, Andreas Manz 2, Young Jun Kim "’

' Korea Institule of Science and Technology Europe, Saarbrlicken, Germanmy
T University of Saariand, Saarbricien, Ganmany

W Materials & Methods

B Introduction

[ T P,

(B9 e e
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B vt

Figure T Thes procass of Sermasons on 30 spherosd ZFL oulunss. T whise sk ba irdkcaies 200 im

W Conclusion

- Thi 3D ZFL sphercsd cultures i conditions of S000 and 10000 cels are viable for 28

'ﬂﬂﬁifﬂﬂ;ﬁ'ﬂ VR ﬂ : ' .t'l} mml ) ! mlml_:'l' Figuwew 1 Sohwrradhs Bussdeaton of Fue eyncaes of S0 -oncapulaied gymhondn emprniind raesnronon s orgiresboa (VA FIN
- This culture system has a possibiity that it can be wsed as a chonic assassment in
e L S T vitro model for endocrine disorder,

ﬂ Seynatur Roessarch
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Objectives

The Emdrcnmental Safely Group contributes (o the
protecion of human healih and the anvironment from
hazardoyus chemicals and mixhies of these chemscals,

This group also contributes 1o enhancing the national
compalithveness of the chemical ndustry by ensuning high

exiaby standands ior products,

~ 7 Group Leader
B4 youngjunkim@kist-europe.de

ENVIRONMENTAL SAFETY

Dr. Young Jun KIM

R&D Areas

B Alternative Toxicity & Ecotoxicity Assessments
« AL DS eTes o h _:5'".4:':-3:_:-“5‘:;‘;..! LOXICITY  SCraENinG
- Dewelopmeant of Allernatives to Animal Testing (AAT)
syslams fof chronic osseby Soresning
- Development of emvironmental sk assessment tools
and modaling meathodokagies

B Mathematical Bislegy & Computational Toxicology
= Derviopment of anabytical modals fon mechanismeDasad

eacty prediction
latane in S0 ApOGach 1or BCOloMGCIlY SCrGENN

- ADMET/QEAR madeling and industrial applcation

B Development of Metabolomics and their Application
to Biomarker Discovary

T= .y . e ~ » L] - - § o " . " o iy e f e
- largeladf pselac- largeted | melaDoicmec Gl Chemicais

= I talnobte antiSCAbon and raadc n pisenotye

ey

e

..

s i) P RDCRoTIGS Moriscring nd arddyls

Achievements 2019

B Journals

Ire-Hhukl Baek, Hyung-Secp Han, Semgyun Bald, Volkhand
Helms, amd Young Jun Kim. “Delection of Acidic
Fhammacautical Compounds Using Virus-Based bMolecutarty
Irmipeintid Podomess.” Polymens 10,9 (2018 974,

Wb of Science Core Collection: SCIE 2018 JIF: 3.764

In-Hyul Baek, Young Jun Kim, Seungyun Balk, and
Jongeoon Kim, "imsestigation of the synergsbe ity of

binary midures of pesticide: and phasmacsuticals on
AlVibeo fisched in maper rver basing in South Kioeal®
Internahonal pourns of emaonmenial research and pubic
haath 16,2 (2019: 208,

bed of Science Core Collection: SCIE, 5501 2018 JIF: 2.468

Chang-Baeom Park, Jae-Woong Jung, Dong-Hyuk Yeom,
J Jang, Jn-Woeo Pak, and Young Jun Ken. Inleraciie
effects babtween components in binary mixtures of Zng
sulfate and ron cxide nancparticles on Daphrea magna,”
Modscrdar & Colular Towscology 15.3 (2018); 315-323,

Web of Scrence Core Collection: SCIE 20178 JiF: 1.830

Chang-Beom Fark, Jae-Woong Jung Minjeong Baek,
Basckkyoung Sung lin-Woo Park, Yohan Seal, Dong-Hyuk
Yeom, June-Woo Park, and Young Jun Eim. “Mixture boucity
of metal exide nanoparticles and silver ions on Daphnia
magna” fournal of Nanoparticle Research 21,8 (2019) 166.

Wik of Science Core Collection: SCIE, 5501 2018 IIF: 2009

Dackyung Kim, Li Wancheng Yulkdhiko Matsuyama, Kichul
Cho, Yasuhino Yamasaki, Satoshi Takeshita, Kenichi
Yamaguchi, and Talsuya Oda. "Extremely high level of
reactive oxygen spaces (ROS) produclion o a newd
isclated strain of the dincflagellate Karenia mikimolod.”
Ewropaan Jouwnal of Fhycology 54.4 (2018): 632-640.

Web of Scipnce Core Collgction: SCIE 20718 JIF: 2,526

Jihoon Park, and Chungsid Yoon. “Modasl Algddthms ko
Estimates of Inhalation Exposure and Comparison betwean
Exposure Estmates from Each Model,” Jownal of Korean
Sociely of Occupational and Ermdonmental Hygiena 28.3
(20149): 358-367.

Web of Sclence Core Collection: ETC



Environmental Safety

B Journals

Jihoon Park, Miin Park, and Chungsik Yoon, "Methodologies
for Inhalation Exposire Assessment of  Engnesnsd
Nanomaterial-containing Consumer Spray Procucts.” Joumal
of Emdronmental Health Sciances 45.5 (2019): 405-425.

Web of Science Core Collection: ETC

Kichul Cho, Sang-Moo Loa, Dac-Myun Cho, Jina Hoeo,
Yong Jae Lee, and Hee-5k Kim, “Movel bicicgical method
for conlroling baclerial conlaminanis using the cikale
Colpoda sp, HEP-001 in open pond algal cullpsation,”
Bitenisss and Boanargy 127 (2019 105258,

Beb of Scrence Core Collection: SCIE 2018 JIF: 3537

Kichul Cho, Chang Seon Ryu, Seongho Jeong, and Young
Jun Kim, “Polential adverss effect of hrosinase inhibitors
cn leleosts: A review.” Comparative Biochemistny and
Physiclogy Fart © Toxicology & Pharmacology (2019):
108655,

e of Scisnce Core Collection: SCIE 2018 JIF: 2697
Byoung So0 Fim, Jayu Leong, Seung Jung Yu, Younghak
Cho, Chang Gyun Park, Da-Hye Kim, Eunkyung Ko, Sung
Gap I, Jonghwi Lea, Young Jun Bem, and Hyunioon
Kong. "Stimulus-Responsive Anti-Creidizing Drug Coystals
and their Ecological Implication.” Small 15,21 (2019
1200765,

e of Scisnce Core Collection: SCIE 208 JIF: 10856
Ca-Hye Kim, Chang Gyun Park, Sang Hun Kim, and Young
Jun Kem, “The effecis of mono-(2-Etfyihecsd] phihatate
MEHP) on human estrogen receptar (WER) and androgen
receptor (hAR] by YESNYAS in vilro assay ™ Molacules 24.8
(2015 1558,

Wb of Science Core Collection: SCIE 2008 NIF: 3080

Enveranmantal Safaly

Da-Hye Eim, Chang Gyun Park, and Young Jun Kim,
"Charasierizing the polential estrogenie and andiogerss
activilizs of two disinfection Bypesducts, mand-halcacatic
acids and halopcetamides, using in vilro bDibassays.”
Chemospharg 242 (20200 125198,
Wb of Science Cone Collection: SCIE 208 JIF: 5102
Ki-Eun Kim, Jongwoon Kim, Hyunpyo Jeon, Sanghun Kim,
and Yeongseung Chegng. “Enhancement of Occupational
Exposure Assessment n Konea through the Evaluation of
ECETOC TRA according o PROCS" Morsan Jouwrna of
Erndrorrnenta Health Scences 452 (2018): 173-185.

Liian H... Richier, Jennder Hermann, Anastasia Ancdneas,
W Mi Park, Lea YWagmann, Vel Ficcherz, Rl Mo, and
Markus R Meyer, "Tools for studyving the metabolism of
new peychoactive substances for lowcolooical screaning
puUpCEEs-h comparative sludy using pociad human b
54, HepaRG colls, and aebrafish lanvas.” Toassokadgy kiters
205 (2019): 73-80.

Wb of Science Cone Collection: SCIE 2008 JIF; 3493
Eyung-Jin Lirn, Sa Rang Han, In-Chan Chai, Jo-Hea Yoon,
Jay-Jung Lee, Se-Uk Cheon, and Kichul Cho. "Evaluation
of physico-chemical paramelers regulating zooplankion
comMUnity struchurs in the Geum River, Homea,” andan
Journal of Fshanias Sciandes (2019).
Web of Scrence Core Collection: SCIE 2018 JIF: 0.495
Bhanie-Léonie Bohkan, Hyun Pyo Jeon, Young Jun Kim, and
Baccikiyoung Sung. *In Silico Modeling Method for
Compatational Aquatic Toxicology of Endocrine Disruplors:
A Software-Based Approach Using QSAR Toolbox®
Journal of visualred experiments: JOVE 150 [2019).
Web of Science Core Collection: SCIE 2008 JIF: 1,103

Azam Omidh, Maranda Esterhuzen-Londl, and Slephan
Pllugmachsr, "interspeces nteractions bebwesn Mecrooysts
aenuginosa POC 7806 and Desrmodesmus subspicatus
SAG 8581 in a co-Cuitivation systemn at wvanous growth
phasas,” Ernronment infernational 131 (2019 105052,

Web of Science Core Collection: SCIE 2018 JIF; 7,943

Azam Omidi, Maranda Esterhuizen-Londt, and Stephan
Plugmacher. “Desmodesmus subspicalus oo-cultured with
maCrooysin producing POC 7806} and the non-peockasing
(PCC TO05) straine of Microcystis asrugingsa.” Boolmdaniogy
268.7 (2019): 834-842.

Web of Science Core Collection; SCIE 2018 JIF; 2,480
Jayoung Park, Minjaong Kwak, Nam Woong Song, and
Jasseck Kim, "Effect of colicidal nanoparticle concentration
on Sizing analyss with an electrospray scanning mobdity
partiche sres” Appled Nanoscience 10,1 (20200 329-336.
Wb of Sclence Core Collection: SCIE 2018 IF: 3.158

Stephan Pllugmacher, Amaka Sull, Sanghun Kim, and
Maranda Esterhuizen-Londt, “Transiocation of the
cyancbacienal oxin micnooystin-LR ino guttation drops of
Triticyem aesiheum and remaning boedcity® Emdronmenial
Folution 253 (2019k 61-67.

Web of Science Core Collection: SCIE 2018 JIF: 5,714
Crnmb-Giag Tran, Kichul Cho, Su-Bin Park, Likim Kim, Yong
Jae Lee, and Hee-3k Kim, “Impaiment of starch
biosynibesis resulls in elevaled oxidative stress and
aulophagy activity in Chiarmmdomonas reinhandti.” Scienfific
reports 9.1 ZO12): 1-9,

Web of Science Core Collection: SCIE 2018 IF: 4,011

Chnmh-Giag. Tran, Kichwd Cho, Udm K, Jin-Hoo i,
Exaa-Hyun Cho, Jina Beo, Su-Ban Park & Wen Kam, Yong Jae
L, Reshiram Barmanan, and Hes-S5& Bam. “Enhancameant of
P-cambene production by regulating the autophagy-catotenold
Byt hies Sobaieyr in Chlanmyaomonas reinhasdtii’ Bonsasumcs
fechnology 292 (2015) 121937,

Web of Science Core Collection: SCIE 2018 JIF: 5665
Sangun Chod, Ju-Hyun Park, Seo-Yeon Baa, So-Yeon Kim,
Fhrasaong By, Fhyunsaok Keak, Sunagho Hwang, Jihoon
Fark, Hyunhes Park, REyong-Hui Les, Won Kim, and
Ceng-Uk Park. “Chaes shics of FMI0 ksl moniicred
for mone than a dechos in subaway slations in - South Komea®
Agrcpol and Aue Oty Reseaee 9 (2015 2762750

Web of Science Core Collection: SCIE 2008 JIF: 2,735

YounuJung Jung, Gabdale Schaumann, Seunogyun Bk, and
Georg [ Tyl

fractions of Pomy Lake Fubic Acid on the colioitial stabiity
and dissciulion of opposilaly charged surface-coated siver
nancpaticles.” Bmdronmental Charmistny (2079)

Eed of Science Cone Collection: SCIE 2018 1IF: 2,193
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Oral Presentations

Mare-Léonie Bohlen, "Lising the QECD OSAR Toolbox as
an 0N shod modelEng meindd tor compUiatonal acuaic
{onctobty of andtting denentors”, ELESAAT 2019, 12 Dt

i i, - e R e e [ * o o |
2019, Johannas Kepler Uinbversital Line

Young Jun Kim. CPhyacal Chemecal Propecies of T2
nanomaterials”, OECD WPMN Meeting, 22 Feb. 2019, Paris
Young Jun Kim, and Changseon By, “Development of
Srher s (O e I-:'.:nl".'..'.',_'l.'_,' RO A MO RCRNAS IR

n fisht, US ERA, 10 Jul 20149, Duiuth. Lachune

Changseon Ry, “Organclypss three dimensional ber ce
fror o L e i P ) s ey B sy e |
culiere  model  for  assessment  hepatotoodcity  and
oy T IET [l il = M i Cav gt 5 = Bl 1
reproducive  loweity®. ERG 2018, 18 Jul. 20135,

Yvrtschalzunnersital YWean

Eaeckkyoung Sung. “OECD OSAR Toolbox for in sico
asolcedcology modeling”, OECD Meating, 2 May 2018,

Paris

EaSCKopoung Sung. “ModelEng the phase Dehanaour of B0
fizsue mirmics™, BIOMATH 2018, 18 Jun. 2008, Conferenca
Center of Instilute of Mathemalics of Polish Acadeny of

Sciences, Bedewn

o F,

Baeckiyoundg Sund. “Dynamics of immune call marphology
and moliity on a topographical suface with controllad
elasticay”, Cell Phwsics 2009, 9 Oct, 2019, Undversitht des
Saariandes, Saarbnicken

Baeckiyoung Sung. “Ordered and disorderad phases of
Esclogical matter: lundamentals and appbcations”, Linhersi Al
des Sagandes, 17 Dec. 2019, Sasbalcken. Lactune.
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I Poster Presentations

Minjeong Baek., “The effect of esirogen by thyrold
cerupdion on himan breast cancer oall”, SETAC EURDPE
Zath Annual Masting, 28-30 May 2019, Messukasions
Expo and Coreention Cenlre, Helbsinkd

Marie-Lidonia Bohkan, “The Bockdal Products Regulation”,
1810 International Fresenius Conferanda, 2-3 Agn 2015,
Mereotel Disseldort City West

Marig-Lédonig Bohlen, and Basckkyoung Sung, "A
Biginformatic sofbwans-assisted analsis on the acute
ecotoxicity of endocring disnupling chemicala”™, KSLAM
2019, 17-18 May 2018, Yonse: University, Seoid

Jasmin Gebdues-Barett, Hichul Cho, and Basckkyoung
Sung. "Sustained release o siica nangparticles from
biodegradable  gelatin - microgels”, Sth  Keele
Manopharmaceutcs Symposaem, 5 Jul, 2019, Universty of
s, Mawnasthonunchs- Ly

Secngho Jeong, Ki Eun Kim, Changseon Ryu, and
Bascikkyoung Sung. "Quanilative in vitnd exposue system
to anphyze the tonc eflects of uirafine particutale serosols
on mamenakan cell culfures®, BHC 2019, 15-19 Jul, 2019,
Wirischalizsinesrsial Ween

Dahye Kim. ‘Estrogenic and andeogenic activities of
gisinfection byproducts (DBPs) by the yeast bioassay™,
SETAC EUROPE 28th Annual Meeting, 26-30 May 2018,
Messukestus Expo and Corvention Centre, Helsinkd

Ki Eun Kim, Hyun Pyo Jeon, Jang Pyo Cheong, and
Sanghun Kim, “A study on the addtion of now PROCS,
confirmed theough evaluation of Kongan oocupational
exposung of ECETOC TRA for applying Homean-REACH
(K-REACHY", ISES ISIAQ 2019, 18-22 Aug. 2019, Zalgiio
Argna, Kaunas

H Enveranmantal Safaly

Ki Eun Kim, Hyun Pyo Jeon, Jang Pyo Cheong, and
Sanghun Kim. “Improvement of occupational exposure
assessment in Korea from the evaluation of ECETOC TRA
according  to PROCS™. The Koean Socely of
Ervirorwmental Health and Todoodtgy, 11-12 Age 2015,
COEX, Sl

Ki Eun Kim, Jayoung Park, and Hyun Pyo Jeon,
"Comparison of the behavior of TiC2, CeO2, and 502
angnesed NANopAcies N SoWwer natworks usng
SWhano mode”, MAMD Homa 2019, 25 Jul 2019,
KINTEX, Goyang-Si

Ki Eun Kim, Jevoung Park, Hyun Pyo Jeon, Sanghen Kim,
and Dong 300 Lee, "Estimating the dstribution of T2,
Cel2, Ind and 302 nancpartiches with vanous forms
when released to waste water lreatrment plant theoegh
seveirs”, SETAC EUROPE 20ih Anmwal hMeating, 26-20
May 2019, Mestukeshus Egpo and Comantion Centng,
Hedsinki

Young Jun Kim, and Changseon Ryu. “introduction of
armaronmental safely Group™, Hannower Messe 2019, 1-5
Apr. 2019, Messagelande Hannover

Chang Gyun Fark, “The valdation of viteliogenin synthesis
o 30 spherokd meteafish bver call™, 30 Culture, Organcad &
Tow Soreening BEurdpe 2019, 13-14 Jun. 2018, Rottardam
Mamictt Holel

Jayoung Park, and Ki Eun Kim. *The standard
deveiopment of nancpartice eposune assessment through
SPACPMS equipment™, IEEE NANO 2019, 22-26 Jul
2019, The Parisian Macad
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Molecular & Cellular Toxicology

Toxicology

Enveranmantal Safaly
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VISUALIZED EXFERIMENTS

Journal of Visualized Experiments

Wideo Article

In Silico Modeling Method for Computational Aquatic Toxicology of
Endocrine Disruptors : A Software-Based Approach Using GSAR Toolbox

Marie-Léonie Bohlen', Hyun Pyo Jeon', Young Jun Kim', Baeckkyoung Sung'
"HIST Europsd Forschungsgeselschalt mibH

Computational analvses of wxicological processes enables high=throughput screening of
chemical substances and prediction of their endpoints in biological systems, In particular,
quantitative strusture=activity relatgonship (QSAR) models have been increasingly applied o
assess the environmental effects of a plethora of roxic marenials, In recent years, some more
highlighted types of toxicants are endocrine disruptors (EDs, which are chemicals that can
interfere with any hormone=related metabolism), Because EDs may significantly affect
animal development and reproduction, rapidly predicting the adverse effects of EDs using in
silico techniques is required. This study presents an in silico method 1o generate prediction
data on the effeces of representative EDs in aquatic vertebrates, particularly fish species. The
protocol deseribes an example utlizing the automated workfAow of the QSAR Toolbox
software developed by the Orpanization for Economic Co-operavion and Developrmem
(OECDY) to enable acute ecotoxicity predictions of EDs. As a resulr, the following are
determined: {13 calculation of the numerical correlarions berween the concentration for 50%
of lethaliny (LCS0Y and octanol=water partivion coefficient (Row), (2) cutput performances
in which the LSS0 values determined in experiments are compared 1o those generated by
computations, and (3} the dependence of estrogen receptor binding affinity on the
relationship between Kow and LC50,
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&< Jaeho.lee@kist-europe.de

Objectives

0 Biosensol group perfonms vankous emdrcniment -retated
lasks Baged on multidsciplinany resesch.
Tha group mainly locuses on the development of sansors
ko the assessrmant Of he Scd-1oaidity of chamicals and o
the datection of harmidl substances with high sslectily
2 Senerinaly.
e ara also suppodting the reseasch o idenlify chemical
opdsiby thecgh Allarnatees bo Animal Tasting (AAT).
In addition o sensor denal "::'.-:':'.l,""' wa conduct enengy
redated research o Secura our lnving ervircnment By means
of informatic technologias as well as axperimeantal actiilias.

R&D Areas

Biosensors and Microfluidics
O TENTBC RN INCECRANSC: POt Malenais
Probe malenals wsing gena modiiad baslenophages

Devalopmant of opbcal, elecincal, and #ecirochemeca
SanGing meihods
Microfiuidic platform for sensing system nlegration

Magneatic Materials

Conlroling magnetic  particles in various  Thidic
EMANRGAITIenTS 1oe ine-partichs touecity testing

Energy Storage

Healt and gas BEd samatabon fof oplemezaton ol
P ..3.:' & B SHOrans Syshem

R MiGHes S wlhs
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Achievements 2019

B Journals

Thengun Chang, Dk Henkensmeer, and Ruipong Chen,
*Shifting rediox polential of nitrdend radecal by ntroducing an
imedazolum supsiduent and it usa N agueous Thowar
battesss.” Joumnal of Power Solrces 418 2019k 11-16,
bed of Science Core Collection: SCIE 2018 IF: 7.467

Sifan Chen, Fenning Ly, Manzhang Xu, Junfeng Yan,
Fiehi :'H"I.';'i"ll;;_ W Fhan, :TII':.I'I:t"J_,] E'I"ujr'l{r_ i Du:‘;_;.

Jigngri Yur, Ruivong Chen, and Chunl Liu, "First-peinciphes
calcations and expenmental inestigation cn S8 ZnD
erceunclion pholccatahst wath enhanced photocalahybs
e, Joural of colodd ang rdenaog Soenod 553
(2015 613-621.
e of Science Cong Collection: SCIE 2018 JIF: 6.361

Can Dincer, Richasd Bruch, Estelaria Costa-Rama, Maria
Teresa Ferndnder-Abadul, Arben Mexkogs, Andreas Manz,
Gerald Anton Lirban, and Firat Glider. “Disposable sensors
in diagrostics, ood, and amdeonmental momslding.”
Agvanced Materiafs 31.30 (2019): 1806733,

Wb of Schence Core Collection: SCIE 2018 JIF: 25805

Fq;-.;‘j-::u' . Fq]:;j;l-l:u'r_'r.', i'.’.lh.?'r.};' Y Wasikon, Maarm Panoey, I:J'l'l'l:'ll‘:"
oy b, Ushakg,
...I.j_-l'lﬂ Lr_'-f_'r_ F'.NF Hempedimann, Tang Bo, and Abaeit (5,
Masibadlin. *Taloding slectrochemical efficensy of nedvogen
evoiuticn by fing twng of TiORRUDR compa 5
architeclure.” Indernational JSournal of Hydrogen Enﬂﬂ;.-].-'
dad 21 (2018): 1050310603
Web of Schence Core Collection: SCIE 2078 JIF: 4,084

Timean AJG, Hageman, Mane Pichal, Per A LEhMan, Jung
Cho, Min Chol, Murive Korkmaz, Anceas Mane, and Lean
Alermann. 'L::t‘:_:;ﬂr_?fr'r'l obmendahon of !-.l'l','ﬂ.]l"l‘_’l:c:-i;;:-:'ilh.lrl‘l
gryphiswaldense in a microfedss channel.” Archives of
recrobécdogy 201,10 (2019): 1427-1433,

Web of Sclence Core Collection: S5CI 2018 IF: 1.642

Timen AG, Hageman, Masc Pichel, Per A L&thman, Jung

'l',':l':-;:, !'.an Chol, Muriye Korkmaz, Andreas Mane, and Leon
1 'Lt:n_;-ﬁ:fm s tan of Mﬂf‘.t,"t:- pariliurm
mnse i 8 muciolledss channs,” Arctevas of
201,10 [2019): 1427-1433.
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B Journals

Zhifeng Huang, Peng Zhang, Xinpei Gao, Dirk
Henkensmeler, Stefano Passenni, and Ruiyong Chen,
"Uniscking Simultansously  the  Temperature  and
Electrochamical Windows of Aguesus Phthaloo@nine
Electrodtes.” ACS Appled Enerngy Matarias 2.5 (20719)
STT3-3TTY.

Mi Jang, Astid Keber, Thomas Ruckeishagsan, Ralf
Belzholz, and Andreas Manz, "Diflerentiation of the human
I progenitor ool g (HepaPRG) on a microfusss -based
beschin.” Jowrna of issus angineaning and repansrathe
madicineg 13.3 2015 482-404.
Wb of Science Corg Collection: SCIE ZOAE IF: 3219
Mina Jung, Wonmi Les, Chanho Moh, Anasiass:
Konovalova, Ronowaiova, Gyu Seong i, Sangwon Kim,
Yongohal Hwon, and Dk Henkengmessr, “Blending
ey AR oR wilh

an anion axchange polymar incroases the efficiency of
vanadipm  redox fiow  batteres” Journal  of
MamnbranaSoanca S80 RO18E 110-116,
Eed of Science Core Collection: SCIE 2018 IF: 7015
Dong Kyw Kim, Sang Jun Yoon, and Sangeon Kim,
“Transporl phenomena assocated with capacity koss of
alwanadarm redox fiow baltery” infermnabonal Joumal of
Heat and Mass Transfer 148 (2020} 118040,

Web af Scrence Core Collection: SCIE 2018 JIF: 4 346

Youngdo Kim, Jasho Lee, B-Soo Shin, “Advanced mathod
for fabrcation of modsdulady imprinted mMesopontus
cogancslica with highly sensiive and salective recognition
of ghyphosale,” S¢f Rep 9, 10203 (2019)
Wb of Science Core Collection: SCIE 2018 IF: 5071
Muriye Korkmaz, and Taner Arslan, “Genetically Engineened
Fd Viruses for Site 3Speciic Malterial Binding.”

E 2

BodpnoSclonce 9.4 (20149): 2852-872.
Wb n,l"&:km.‘t Cone Collection: ESLI

Mashraeman Lababad Valenlin Sigal, Aljcscha Koenneke,
Korvad Schwarzkopd, Ancreas Manz, and Marc Schnesder,
Bcroflicics as tool to phepare swe-funable PLGA
reandartches with Pigh cuncurmin andagsulaticn for alficient
mucus penetration.” Badstedn Journg! of Nanohachnokogy
10.1 (2019): 2280-2203.

Web of Sciense Core Collection: SCIE 2018 |IF: 2.2659
Yona Lee, Sangwan Kim, Artom Malpsch, Ofver Conradh,
Hyoung-Juhn Kim, Jong Hyon Jang, Jonghes Han, S
Kim, and Owk Henkensmaser, Polvbenzimdazole
IO reS {unctionaisad wilh 1=rrétbyl-2-
measityibenzimiciaroliem iong via a heod linker for wse in
wangdm Bow batterses,® Polamer 174 (2009 210-217,
Web of Science Cone Collection: SCIE 20718 IF: 2771

Yorna Lee, Sangeon Him, Rolf Hempelmann, Jong Hywn
..I:ang, P-I'g."cr;.":_;-..h,i'ln Fam J':.-."rgl‘u;ﬁ Han, Jinyun Kimn, and
Duk Henkensmeny, "Mafion membcanss with a sutfonatoed
organic addive for the wss n vanadium redox 1
batteries.* Jownal of Appled Polymer Sclance 136.21
(2019); 47547,

Web of Sciense Core Collection: SCIE 2018 )IF: 2.1888
Aangpeng LI, and Andreas Manz, “Precise definiticn of
statng time by capdlany-Dased cheméical initation of daglal
sothermmal DA amplfication,” Sensors and Actuators B:
Cherrecal 288 (2019): 678-882.
Wb of Scrence Cone Collection: SCIE 2078 iF-6.393
Fer A Lothman, Timen AG, Hageman, Mo C
Ehvengpoek, Gijg JM. Krnen, Massimo Mastrangali,
Andreas Manz, and Leon Abeimann. "A Thermodymamic
Description of Turbulence as a Source of Slochastc Kmelic

Energy for 3D Self-Assembd.” Advanced malerials
inderfaces (2019 1900963,

Web of Sclence Core Collection: SCIE 2018 JIF: .713
Daria Semenova, Krist V. Gemaey, Bruce Morgan, and
Yulva E. Shina. “Towards one-siep ¢ n of taikoned
ENZYMAte nanobicsensors.” Analyst (2020).
Web of Sclence Core Collection: SCIE 20718 JIF: 5019
Yuliya E. S@na, Dada Semenova, and Bors A, Spiridonov.
"One-step encapauialion, storage and controlad releass of
ow mclecular wesghl organss compounds via eleCinoplated
nanopartches.” Anahrst 144,19 (30190 567 7-5681,

Web of Science Core Collection: SCIE 2018 JIF; 4,045

Wullya E. Slina, Marcus Koch, Pelra Herbeck-Engel, and
igor latsunskyi. "Exploring the potential of high resolution
esductnaily Coupled DIASMA Ms BCOACMny Monrands
non-destroctive contrdl and validation of cecindiess goid
nanoparicles onlo slicon nancwires ybads® Analtical
hethods 11.31 (2019 3087-3045,
Web of Science Core Collection; SCIE 2018 JIF: 2,378
Sang Jun Yoon, Sangwon Kim, and Dong Kyu Kim.
"Optmization of kocal porosity in The electrode as an
gibeantid channd! foF al-vangtduim mdox Boww l;':-.§|.1|:|::f':|-'.'
Erwargy 172 (2018): 26-35,

Web of Science Core Collection: SCIE 2018 JIF: 5,537
Yongiai Zhang. ODrk Henkensmeen, Sangwon Kim, Rod
Hempedmann, and Ruiyong Chen “Enhandsed readicn
kinetics of an aguecus Zn-Fe hybrid flow batteny by
oplimizing the supporting electrolies.” Jounal of Energy
Slorage 25 (20195 100883,

Web of Sclence Core Collection: SCIE 2018 JIF: 3.517

Books
Rulyong Chen, Zhifeng Huang, Boll Hempaimann, Dk
[ b B e b L s g ) &1":-.._;'.'.'¢:'| Eamy, “Wanadwam medos o
battades® Encweionedn of Elachochamisty. Wiley 2019

Eim, Sangwon. “Vanadiem Redox Fioer Batleres:
Electrochermical Enginesning.” Enengy Siorage Devicas.

e

IntachCnean, 2019

Oral Presentations

Lecn Abalmann. “Suspensons of sub-micron mcmdabocabad
magnetic discs™, MWMPL 2019, 19 Mar, 2019, New York
ILkniversity Landgons Haalth

Lecn Abetmann. "Obsanvation and controd of MSHE-1 and
MZ-1 in mécroliuicec systems and in a magnetic OD metar”,
Korea-ELN MTE Workshop 2018, 12 Jal. 2013, Chaleal oe

|:"'-.-| T e ]
LT A

Buiyong Chen. “LiEizing lonic liquids for redox flow
bDattanes”, Eunseniagung 2008, 1 Jun, 20190 Feedech

i P e s B o
Schillar| bversil, Jona

Sangwon Kim “Farameln: study and fiow rabe optemizaton
o al-vanadeam redos o ballanss™, Modval 20109, 12 Mar,
2013, Technischa Universitit Braunschveeig

buriye Horkmaz, "Engineered filamentous baclenophages
b sedpctive rietal o Danding®, NanoTR-15, 5 New, 2019,

Feanansaray Lara Cormntion Canber & Besont Hobel, Antahya

Poster Presentations

Lecn Abelmann, Aheona M, Mali Murgia, Claus-Michac
Letw, and MNuriye Korkmaz, “Magneto-tactic baclera as
model system for steerable sel-propeded tangeted drug
delivery across biological barmers”, HIFS Symposiem 2019,

Zhifenyy) Huang, Bolf Hampsimann, and Buiyong Chen
gl el EReciroinie wilh CoOnCLament eseCirochesmical and
temperature slallily wingowwr ior recox low abbeny,
Bunsaniagung 2019 30 Moy = 1 Jun. 2013, Fredach-

E
Schillar-Unhwersitil, Jana

Murnye Rorkmaz, Fam Knsbn Bessier, Lisann  viube,
Changryun Hwang, and Yuliya E. Siina. “Enginescsd
fiarmanbous baclenophadges bor seleciing medal ion binding”,
MNanoTR-15, 3-6 Mov. 2019, Kenansarsy Lara Covcention
Center & Resort Holel, Antalya

higus Solsona, Hans Keinar, Hans L. de Boer, Wouber
Cithuis, Leon Abedmann, and At van den Berg, “THE
MAGHIUS FORCE ON SPINNING MICROFPARTICLES:,
MecroTAS 2019, 27-31 Oct. 2019, Congress Centor Base

Proceedings

Miguel Solsona, Hans Keirer, Hans |, de Boer, Woulber
Oithuis, Leon Absimann, and Albart van den Berg. “THE
MAGHLEE FORCE O SPIMNMING MICROPARTICLES®,

MicroTAS 2018
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Precise definition of starting time by capillary-based chemical
initiation of digital isothermal DNA amplification

Xangpingli =%, AndreasManz **

pump 3| |Syringe pump 2| |Syringe pump 1
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ENERGY

Volume 172, 1 Apdl 2019, Pages 26-35

Optimization of local porosity in the electrode
as an advanced channel for all-vanadium redox
flow battery

Sang Jun Yoon®, Sangwon Kim®, Dong Kyu Kire

= Gt bor MiarErirnd, Womin Peidarch riSSss of Cheemical Tt ey Ruspgon

Db T8, S Bt

b RIEET uncd, Monga iliute of Sosncd aid Techioiogy, Sarped 71, Bachen
e Tree—r— B b, ey

© el Wacharicdl Dngrgerg. Chung-fvg Univirsl S OORTE, Soush Fanka
Abstract

Expenmental and numerical studies have been carried our to improve the low distribution by
optimizing the local porosity of the electrodes of the all-vanadium redox flow barteries (VFBs) 1o
increase the energy efficiency at high current density. We controd the local porosity by mserting
extra layer of electrode ar inber and outler, and the Aow ficld of dectrolyie is analyzed numerically.
First, the flow field of electrolyte is analyzed numerically o understand distnibution of electrolyne
in the electrode, Then, the charge and discharge curve is analyzed 1o understand the effect of local
porasity of electrade on the energy efficiensy. At 30-mASom?, the energy efficiency is the highest
when using electrode with uniform porosity. At 150=-mAfom2, however, the encrgy efficiency of
the cell using the electrode with low porosity at inler is similar vo that using the uniform electrode
which is 66.6%. Lastly, we suggest an empirical equation for optimal local porosity distribution
of the electrode according o current density. Using the empirical equation, we ¢an indrease the
encrgy efficiency of the cell vo 67.7% ar 1530-mASem2. This study shows the possibiliny of increase
of the energy efficiency of VFBs by controlling local porosity of the elecirode.
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First pubblshed: 18 July 2019

A thermodynamic description of turbulence as a source of stochastic
kinetic energy for 3D self-assembly

FA, Ldthman' ¥, TAG, Hageman'*, M.C, Elwenspoek®, G.JM, Krijnen®, M,
Mastrangel?®, A, Manz', and L. Abslmann'®

, AT Europe, Saawbucken, Sy

, LiFtetrity of Tasrts, ErcPots, T Memeriaroh

i Uiy of Toofeoiogst el T Metharlncs
Tradeieh sl Con ittt oLy I Wil it

Abstrace

The exxent to which one can use a thermodynamic description of wirbulene flow as
a source of stochastic kinetic energy for 3D self=asembly of magnetically
intéracting macrescopic particles 15 investigated. It 15 confirmed that the speed of
the aobjects in the flow field generated in this system  obeys  the
Maxwell = Bolizmann distribution, and cheir random walk can be defined by a
diffusion coefiicient following from the Einstein relation, However, it is discovered
that the analegy with Brownian dynamacs breaks down when considenng the
directional components of the velocity. For the vectonal components, neither the
equipaniton theorem nor the Einstein relation s obeyved, Moreaver, the Rinetic
encrgy estimated from the random walk of individual objects is one order of
magnitude higher than the value ssumated from Boldtzmann statsncs on the
interaction between two spheres with embedded magnets. These results show thar
immreducing stochastic kinetic energy into a seli-assembly process by means of
turbulent flow can 1o a great extent be described by standard thermodynamic
theary, but anisotropies and the specific natuere of the interactions need to be taken
N0 ACO0ANE.
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Objectives

Tha Sma ':.-{‘-".'.'I'.l'i_il'l'”‘-.':l'“ CNOURD 15 DRI Eeeh M O {H
aifssency and effectvenass o mMooa-Daseéd  precC on
rhods wsing artifcenl intelbogencs (Al N varioes OgInGring
fcscis, Ui recceanth FepEs Ingim Soenbhs shuches 1o rachos
apphcations, wherg Al S nod widksly appdied, bal has the
potenge M0 Gninrcl Bl PG

R&D Fields
B Deap Learning Applications

= Toxicity peediction: CSAR and behavior paliems in
Altarnathes to Animal Tasting (AAT)

= L0l and bl mMagl SemeniEhon
= Motor [auits diagnocss and prognoss

= Woorkar's nbansity recognition n the coliaborateng robotics
B Data augmentation in data imbalance

— Gonoratve Acbeersarind Metedeks [(GANE) for the mindrity
Chss Fill e e e

— Featwe augmeniabon with inlerprelasss Macheng Sarmng

ER Al in Bioinformatics

B Computalionsl Toaaskoogy

W Deap learning COSAR modal [mpnoved ROC-ALC with
balanced sansilivily and speciicity)

B Discovery of siructune glerd with interpretable featune

kDS

EA Al in Smart Factory

B Development of fault detection and diagnansie for
inchuction motor by ising deep learming

B Imaging mathod tor the comelation of tima sanes dala
(8.0., Cument, vbraticn)

W Cormoiutional Meural Mebeorks (CHM)-Dased mduction
fan chabection

B Cersampling by Generatve moded for dala fnbaiance
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Achievements 2019

B Journals

Sunght Suh, Hashom Les, Jun Jo, Paul Lukteics, and
Yong Oh Lea. “Generathre owversampling method for
imbatanced data on bearing faull detection and dagnasis.”
Apossd Scences 9.4 (2019): T46
e of Science Core Collection: SCIE 2018 JIF: 2217

B Oral Presentations

Yorumie Cho. “Automaled Inspsclicn of Printed Labels
Using Real-Time Object Delection”, KCC 2019, 26-28 Jun.
2019, Imematonal Comention Cenber Jeu

Marco HOster. “Industrial Inteligence and Predictive
Maintenanca®, Industia 4.0 IBM Unplugged 2019, 3-5 Jun,
2019, Barin

Jongecon Hemang. "The fubwe of manufacheing”®, Horizon
Eurgpe & the world, 5 Feb, 2019, ING-MARNK, Brussals

Jongwoon Hwang. Cindustry 4.0 & KIET Europe”,
Hannover Messe 2019, 1-5 Ape. 2019, Messegelinde
Hannover

Jongwoon Hwang. “Open Inngvation - Ovendew, Success
Hory & Suggestion”, KEIT Open Forum at EKC 2019, 18
Jul. 2019, Wirtschaftsundsersital Wien

Yong Oh Lee. “Generalive Adversaral MNelworks for
Crhsrsarmgiing on Data-diven Faull Dagnoss”, PHM Korea
2018, 12 Apr. 2019, Le héndsen Seoul

Yong Oh Lee. “So-reductase inhibilor classification modal
deveiopment besed on maching kearming and deep learming
algonithms™, EKC 2019, 18 Jul, 2019, Wirtschaflsunnersitit
ke

Chanhee Park. "Deep Learming Based Fault Diagnosis of
Bearing in Mechanical Systems with Nested Scatter Flot
using Stalor Curend Signals®, EKC 2019, 18 Jul, 2019,
Wirtschafsurhwrsitil Wian

using Stator Current Signals®, EKG 2019, 18 Jul. 2019,
Wirlschattisunnmersial YWhen

I Proceedings

Sungho Sub, Haebarn Lo, Yong Oh Lea, Paul Lukewicz,
and Jongwoon Hwang. *ROBUST SHIPPING LABEL
RECOGMITION AND VALIDATION FOR LOGISTICS BY
USING DEEP NEURAL NETWORKS™ ISP 2019

Yong Oh Lea, and Young Jun Hime SComaiution newral
networks for training the unbalanced toxdicity assessment
data and anahzing chemical functional group™, EuroTO
2018

Chanhee Park, “Fault Diagnosss of Rotating Machines with
Owvordaid Distibution Image”, Kormea Society of Mechanical
Engineers Annual Conlerence 2018



B Smart Convergence

applied
LA sciences

Generative Oversampling Method for Imbalanced
Data on Bearing Fault Detection and Diagnosis

Sungho Suh'#!, Haebom Lee"!, Jun Jo', Paul Lukowicz® and Yong Oh Lee '

wamart Comergencg Group, Koma instiyto of Soence and Techngiogy Europes Forpchungaoeselschalt mik, §6123
Stk Gonmary;, iUt -urono.d (55,1 oo europi.ca (UL ); | odiss -ourogauda (L)
JDeparmird of Cormpuinr Scioncs, TU Mesersoten, 67067 Kasersiedor, Gormany; paulluboierBatd s

Joo TR, YOl I DG st Tl s e 4600 0GR 338

o Mgy e thaors Contributod eounly 1o this wossc

Passroret 28 Diecwrrier 218 Acseptadt 1T Fetruaey 201 0 Pulsishest 3 Feitruasy 2500

In this study, we developed a novel dara—driven faule derection and diagnosis (FDIY
method for bearng Faulis in induction motors where the fault condition data are
imbalanced, First, we propose a bearing fault detecror based on convolutional neural
netwerks (CNMN), in which the vibration signals from a test bench are used as inpurs after
an image transformation procedure. Experimental resules demonstrage that the proposed
classiber for FDD performs well (accuracy of 88% to 99%) ¢ven when the volume of
normal and faul condition data is imbalanced (imbalance ratio varies from 2001 o 20001}
Additionally, our generative model reduces the level of data imbalance by oversampling.
The resulis improve the zccuracy of FDD (by up to 9%9%%) when a severe imbalance rato
(200: 1) is assumed,

i * = - = " [ " ry il b i
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Smart Convangencd

Robust Shipping Label Recognition and Validation for
Logistics by Using Deep Neural Networks

Sungho Suh ; Hasbom Lee ; Yong Oh Lee ; Paul Lukowicz ; Jongwoon Hwang

* Smawt Comaprencs Group, Fone instiule of Sconos and Technology Europa Fonschungrgesalischalt mbH, 55123
Sy, Gy

* Dt of Corrgtind Seibes, TU Misersissbrn, BTOED Matorl e, Dby

* (e Fiarch Lonlor for Al IndoSgonos [DFRTL BT05SE Ksarsietonn, oy

Shipping labels are widely used in logistics. It is important (o ensure the quality of printing
label and o verify contents of the shipping label on the package. We developed a
verification and recognition method for various types of shipping labels by using deep
neural networks., The experimental results showed 96% recognition accuracy in
rotation=invariant condiions. Also, we introduce Google Maps APl for validating the
address which can reduce the cost of returning packages due to the invalid address, Totrain
and evaluate the method, we have generated and collected 25 different types of shipping
label dataser, We plan to release the dataser on our website,

Major Achievements Il

B SOUTH KOREA-GERMANY JOINT PROJECT WALL-ET: WAREHOUSE AUTONOMOUS LEAN LOGISTICS ENTITY FOR TRANSPORTATION

The proiect of WALL-ET is aiming to develop a friendly
fransport robot, which can be used in the domains of
Incustry 4.0 as well a3 future retad. The robot will be able to
asssl workers N a wanrehouse and customers 0 a
suparrankel. KIMM will develop a robot, designad to safely
awold oolligions with users and edquipped with a
height-aciustable table to supped ergonomic loading and
uroacing logether with users, KIST Ewops will dewsiop
modules for advanced infention recognition, which will be
wsed o recognie the inftentions of a human, in order 1o
suppoit them, DRFI wil develop solutions for human-to-
maching communication mtegrating spesch, gesturas,
faceal exprestions, o1t This alles both, custorners and
employees, 1o inleract with the robot and to establish an
effective human-robol oollaboration, The completo system
will bt specified, deployed and tested on site togather with
e inchestisl paetner Dong-A PAT and tha Ganman relader
Gilobus.

SMARTFACTORYKL AT HMI 2019 Al-BASED PREDICTIVE
ANALYTICS
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Cooperation for the FUTURE IR




I Cooperation Agreements

Cooperation Platform

_‘?anﬂ Feb \_‘—|“ X= 28" Aug Open R&D Platform, KIST Europe Korea-EU R&D Cooperation Initiative
|== . o A
5 Renewable Energy o Smart Health Cyber Security
| -_:__.. B Supporting process of Cooperation Initiative B Definition of Cooperation Initiative
|opite amo) e T S Multiphe lultiple - [Piatfomn for the on-site feasibility ressarch on topics with high
Institute 1 Institute 2 |mstitute 3 Company 1 demand in Kerea and Countries in the EU

Renevuabie Encrgy-relating ntemmational Agreement of Colaboration  for Running Inlernship  Progam  for Cooperation . Researchers from both countries could participats in this

Joint Research and Expert-Exchange Research on Al-Dased Medical Data Students from Korea Unhversily needs research with the support of the infrastructure at KIST Europe

Prograrm Anahais _

) Role of KIST Europe B Category of Cooperation Initiative
: ) in KISTEurope €D I:qr KISTEurope ) with KIST Europe
- Planning é B Fﬁ =]
institute 2 Fraunhofer
emand Fartner
Receplion Searchin
| 214 el B LI F Robeof KIST Eurg
‘ h \_‘ @ Operation support frar-5ha , P
th | = 15t Mav th | | N
= I ﬂ@- ,Uilj_'l e | ﬂf |-|'-L@5J'r i | q]’lﬁ—j Ilil?l m | km—"l » Test-Bed operation support team in KIST Europe
—..— SmartFactory ... Global Internship

"= BrainScience Chemical Risk - Project management, facility management/maintenance
: - : Assessment - Supporting participants for a soft landing

'.“.ﬂr'.'_“.a —— I.-:' .Ifﬂl ?.-‘.'-T-\.ﬂ-..r.ui..: <
Collaboration for the KOREA-EU Running  Intemship  Program  for Meurciogical disonders, brain organicd Mutual Cogperation in  Chemical-
Smant Faciory Testbed Program Students from Korea University Stem ceds in newrciogical cksorder refating Intermational Fegulation and
Risk Assessment Methodology

Coordinatar Assignment ASSESSMIENE
40 Cooparation Agresmanis




Ongoing Themes under the Platform Ongoing Themes under the Platform

1 Cooperation in Smart Factory

B Tople Collaboration for the Horea-EU Smart Factony
Temt-bed Program

B Cooperation Agrecment Mol at 167 Jan 20019

B Participants B Organizations

FIST Eurcie DRk (G
ETRI CIRG GTU (Cre)
ALY CAVUT (Coe)

KITECH ZedA, (Gex)

Activities for communication

- Internaticnal workshop for Korea-EU Smart Factony
Test-Eed planning on collaborative robotics

« DaePiace : 20 May 2018 7 KIST Burcda

Ongoing Themas under the Platlorm

2 Supporting for Collaboration in Brain
Science

B Toplc Neurclogical disorders, stem cells in neunciogical
sorcer, Drien organedd

B Cooperation Agreement  Moll at 197 Jun 2019

B Farticipants

KIST MFI (Gar)

5 Organzations

HIER INEEA, (Pues)

Seoul Mational Uinhersity
FAST

Activities for communication

- Intarnational workshop for discussion and review of
cooperation arga in computational meurcscience and
slam ool based Cura

= DrabarFiace | 18™ Jul 2019 £ vhanna, Ausina

Ongoing Themas under tha Flatform



B Ongoing Themes under the Platform Ongoing Themes under the Platform [l

L
1 — Vi iy _ 3 Cooperation in Smart Healthcare 4" Facilitating of Collaboration in Cyber
. : g
i ! Security

W Topie R colaboration on Al-based medcal daka
B Topic
B Cooperation Agreement

Mollat 14% Juen 2019/ Saariand Lini

B Cooperation Agreamant

B Participants 5 Partners B Participants 3 Pariners

KIST Eunope Saartand Linnersity ':l::;l:!-:']

Dngoing Themas under the Platlorm Ongoing Themas under tha Platioerm 4£5



B Korea-EU Strategic Networking Korea-EU Strategic Networking

Bl Co-Hosting of Korea-Eu Innovation
Program

Il Participation in the EKC 2019 W Participants

B Date/Place 157 -~ 1597 Jud 2013 [ Vienna, Ausira

Approec. 700 scientists 3 Participation in the KEMST Forum
I in Foland

B Date/Place 27 1270 20189/
Balgium, Lusembourg, and Gammany

B Main Qrganiser
KOSEAA KeSEAA KO ST ‘ISSE A

B Date/Place
B Co-Hosting Institute

et e e L

— — e mmmae {Korean Scientists and Engingers Association in Austria) s b
E‘s""c"'.','i_! ——————— B Topic
KIRD B Topic s =
 KIRD Koa Institute of  Human { > 3.1 mJWWHmnW Achancement and ot K_EES
RARWIGVAWEE ' _ . — 21 d]04: | i .
e s " TR ]} 'E‘FUJQT’E““" j:lﬂﬁf ) Y Y Oevtpmen o tenchos e L :
T -y . hid B e g LCDe

Wi

B Activities  Ooeration of tha Pty Booth walh KIST,
Open & Close Session
KIST Europe  KIST Europe

B Visited Institutes

Kiorad-EL Rasaanch Cantné

.'f. KERC i In Germany

B Topic Europsan Case Study on RED Cooperation for
ceveloping local econoimy in Konea

= Gollaborations betwesn indusiry, universities
and research organizations
B Participants

20 Persons working in policy and strategy fields at
govemment

q&

fieing University

i Korea-EU Sirategic Mobvorking




Activities with European Organizations -

1 Participation in Cell Physics Conference at Saarland University

B Date/Placa
901 1% Ot 2019 7 Sandhalickan, Garmary
B Topic
Cell Mechanis & Mechanobiology
Cyteshedalon
Calluiar Sel-Organization
Call Adihvecion

Call Mamibrane & Membrans Probens
Cancear & Immene Response

INM"

e L

B Activities

Fosler Presentabion and Introduction of O IMPETLUX
EIST Europes -

48 AcTrities with Europdan OrgamEdtion:

2 | Participation in Global Renewable Energy Forum

B Date/Placa 21% Now 20100 Bonn, Ganmuny
B Topic  Renéwable Enengy PORCes and Hydnogen Enedgy

B Organizers and Parmears

R EQHRHLE I RO R ek g st
I-.¢.-' AGLRCY [ GERMAN '1.:-'.'1'['2.'11

R IRENA

# REN21 ZZBT  Energehgenture NRW I

L | E:E.:'* H.I:;Il Europc DHE;

BEM Industrial Support for entry into the
european market

|

[ Daegu Chamber of commerce and industry
B Date/Place 207 May 2019 / Saarbricken, Gormarmy

B Topic

- Infroduction on KIST Ewope's role and gw3aar
[Saardand Boonomic Promotion Comporation)

- Conszulting on cooperalhve businass with German
ndisings

= Participants : 14

[ Uisan Chamber of commerce and industry

B Date/Place 21 May 2019 / Saarbrichen, Gormanmy

B Topic

- Supporting for Kovean Stant-up companias at Stat-up
Fitehy Fegtval

- Congulting on  Techndlogical Collaboration  and
nabwtring with EL
« Partcipants : 10

B Date/Place 5% - &6 Oct 20159/ Essen, Genmaany

B Activities

. Hl_‘-:'.'.';_':!hc-!'.g el Korean researchees in l:'_:'.r_-d.'!'.'u;:".:.r

Activities with Korean Organizations

Participation in 2019 VeKNi Annual Committee

- Introdiection of KIST Ewopa'’s research areas and Global Test-Bed Flatfcem
- Participation in the 2019 Fall Confarence

- Scholarship avand g

BEM Hosting of the 1st Korea-German
Environmental Policy Workshop

B Cate/Place 167 Dec 2010 F Sasdlcken, Gormany

B Toplc Policy & Technology for Cimate Protection in
d (=4
European Union and Konea

B Co-Host Organization Horean Embassy in Bonn

wile® with Koroan Organi



B Representative Events

FN In-Cosmetic Workshop

B Date/Place 3% Apr 2019 /Paris, France

W Topic

= Consulting on EL REACH and BPR regulations at
Korean giobal companies

- Indrodiuction  about nsk  assessment of  chemacal
TS

=0 Representative Events

1 Cooperative talk with delegation from
Indonesian government

B Date/Place 27 Jul A9
W Topic

M Participants

BN Running of Help-Desk for REACH/BPR
W Date/Place 3 Jul 2013/ lksan, Korea

W Topic

Consulting on Nanosafely Technology to Korean
cosmatic and ingreciant manufactuners

B Activities Operabion of a publcity booth with KEST

B Others

E UST® Graduation (Universily of Science and
Technciogy, Koasa)

W Date/Place 30" Jan2019

Name [Degrea) | Hyun Ah Kwon (Masier)
Major : Engrgy & Emdronment Technology

Thesks : Dening ecoboucity dala of pentachicnophenal
with Daphnla magna by sobent spking and passive dasing
B Date/Flace 4 Sep 20189

Name(Degree) : Yohan Seol Masier)
Major : Engrgy & Emdronment Technology

Thasis : Assessmont of the oddative and reproducti
effects of monc{2-ethviheyd) phihalate on Daphnla magna

e Glebal Internship Program on MOW

Kovea University

Eyunghee Linhersity
Haryang University

ESCUM (France)

Seoul National University
HALST

Keirmyung University
Efrera Womans Liniversity

The Unisersity of British
Colurnbila (Canada)

Representative Events |1R

o Support for Kyunghes University Summer
School

B Cate/Place 2% Jul 30719 Saarbecken, Germarmy

B Toplc Introduction on KIST Europe and its rode in
Garmarny

Ropraosentalive Evonis H



Guests Guests 1S

BN Overview Visit of the delegation from the Korean Embassy in . e R i i SRR

; el P o 2
Bonn, Germany A ; bt .
. r.1:I.. . ki

ip., ]

1]

Pubic Cifice 69 \ B Date/Place 7™ - B Fab 2018 £ Sasrbrick | :.r -

'rl'qﬂtalw of ﬁ B Pubicinstituion 67 A B Environmental Safety Group 24 i . . Sl T

“T'I EREEATE EITI '-'.--.':- g = g0 A | |
Guests ! Classification B Korean University 25 Classification

1 according o , , according to
_ quest’s Forsign Univarsity 19 visiting

B Dalagation  Komsan Embessy
B Biogensor & Maleriad Group 12 5]
B Scheduls
organizations B incustry 23 departments B Smant Convergence Group 35 m : he State Chanceleny
233 \ //ﬁ o : W KIST Europe 162

Others 28 B Furposa

o™

Visit of the Chairperson at National Research Council I H|e—nt T N AR = Jrr— d : B Visit of the congressman from German Federal Government
of Science & Technology (N5T) | ' ' e - , '

B Date/Place 7 Mar 2019 7 KIST BEurope, Searbnlcken
B Date/FPlace 15% bMow 2019/ KIST Eunon

B Purpose Dmcusson on utlization of collaborative acipities bebaveen Konga and genmarny

B Delegation on the parkamentany kewvel

B Thomas Lutse

i i e - X ; . + hembar of the party “Die Linke” at the Fedacal Parkarment in Bertin
B Purposs LHnort on K 2T Eue TS LT | = [T el plan '|] . ¥ . E I . E / F L - ; s 23 b - + German-Korean F:arhanenta—.",l ﬁ’l.‘,:ta':l
. . . - .". crd - . L I a— |

B Prof.Dr. Kvsangyun Wahn

Gueais
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