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Welcome remarks
Development of stimuli-responsive supramolecular
materials and their bio-applications

Chiral gold nanoparticles: an innovative material for
future nanoctechnolegy  applications

Holographically-fabrication of optical Fourier
surfaces and their use in holography
and augmented reality

all-optically-pregrammable nanophotonics

Break Time

Remote modulation doping in van der Waals
heterostructure transistors

Implementation of convolutional meural network
using memristor array devices

Highly stretchable biodegradable elastomers for
wearable and bio-integrated electronics

Closing remarks
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Introduction to quantum plasmonic sensing

Dr. Chang Hyup Lee
QUC Fellow
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Heterogenaously Integrated CMOS Platform for Physlological Big Data

D, Sumwod Lee
Posmdoctoral Researcher
Correll University

200 ML March 19 (Friday), 2021
O bme Sexrmmar (by Zoom App.)

sAbsiract: A beqer indersmnding of uman phyvsiolegy 8 imperative 10 keeping o
society vital and suble. Unfermmately, pinadological srodies to dme are often Bmited by
maufficiem daa that we poor o spatial and'or Temporal resoknion. A kev obstacke 10
celleceng higher qualgy physiclogical data & sensor size, which & ofien mamy
rllmeters or larges, that lomits afegration and sensor densiy, My research s Eu:mﬂl
ot addressing these shorcoamngs by bailding cell-scale (<i00 o) sevsors based on a
heteropeneoushy imegraved CMOS plafoemn that is 1000 tmes smaller & vohune than
extsting semsors, and that can be economscally mass-produced In this talle T wall
describe the cxcut and microfabrscation co-design necessary m developing such cell
scale sensers, While the curment genertion sensers ase bulk for electophysalogical
recerding, the desyn and fabvication methodologies can be expanded 10 hulidng ober
semiors (e g, chemical and pressure) as well 25 stemilators

*Blagraphy

Sumwoo Lee (Wembes, IEEE} secenved the B8, degree m clectnical amd computer
engmecring Fomn Comell Universiny, lhaca, XY, USAm 2000, and the M5, and PRD.
degress in ehecoical engmeering fom Columbia University, NY, USA in 2012 and 2014,
respectively, working on graphene-based nano-electro-mechanical systems for ssgnal
provedsmy and senimg apphcations. In 2016, he jomned the Molnar Group in elecincal
and compaer engneering deparmmemt @ Comell Unmersity as 2 pest-doctoral
rescacher, o work oo opto-clecinically transduced micre- seale newal meerfaces
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KU-MIT ZF MOU KU-E3}i 7t Agreement

COLLABORATIVE RESEARCH AGREEMENT 4. Reporting: KU and TU will keep cach other informed on a regalar basis an progress in the
MEMORANDUM OF UNDERSTAMDING

implementation of the project

between

Prof. Dong-Hwee Kim ot the Korea University
145 Anam-ro Scongbuk-gu

Seoul 02841

5. Korca

(hercinafier referred to as "KL")

on the one side

and

Prof. Bo Li at the Tsinghua University
30 Shuanggmg Rd, Haidian Disrict,

Agreed and signed on behall of the KU

LomghareHon.

Dong Hwee Kim, Acsodiate Professor

11/25/2020
Date

an indicator of prognasis. drug interaction and sutlook for the paticnt

2. Funding: Each party hereto shall be fully responsible for the funding of its activities under Agrie ad Cgaifl o bahalf of the T

i this agreement p PO

Bo Ui, Assaciate Professor

3. Copyright: As a general rule, the parties shall decide jointly what works/pu

be prepared under th

wject and who shall be responsible for the preparati 11/25/2020
Date

works/publications
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Atomic-layer-confined multiple quantum wells enabled by monolithic bandgap

=4
engineering of transition metal dichalcogenides
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Biodegradable, flexible silicon nanomembranebased NO, gas sensor

=4 system with record—high performance for transient environmental
monitors and medical implants
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A three-dimensional in vitro model of the peripheral nervous

system
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1. NRF-NSFC (st-% #2Ad) Korea-China Joint workshop for flexible/stretchable electronics
(3F-% &&AolY) (online, 84 18~19%)

2. the 21% international meeting on information display (IMID) 2021 (@COEX, 8% 25~27Y)



@ FA FFAT A

D <3 3-6> FH 193 =4 35dT A3
54T FAA
ASET = DOl "3 /ISBN 5 #d
aw |© | = e 27 FEAT 4% oo T
s TEATR 12473 JAEU link F4&
Fedms | °°
1 7153 7] Yury =y Compos. Sci. Technol. 213, 108878|10.1016/j.compscitech.202
° Gogotsi [Drexel University Q02D =% s 1.108878
5 o] Yonggang vl = Nano Letters, 20, 8926 (2020) +=¥{10.1021/acs.nanolett.0c
e Ke /Emory University [l 04055
- Research Center for
Functional Materials
National Institute for
Materials Science
- Internationfal Center for
Kenji Materials
Watanabe, \Nanoarchitectonics National| ,
Takashi ) ) Multioperation-Mode
5 o2 5 |Taniguchi, Institute for Materials Light-Emitting Field-Effect https://doi.org/10.1002/a
= James Science Transistors Based on van der  |dma.202003567
Hone, Waals Heterostructure
Dongjea |~ Department of
Seo Mechanical Engineering
Columbia Unviersity
- Department of Electrical
and Computer Engineering
University of
MinnesotaMinneapolis,
- National Institute for
. . . Complementary trilayer-bulk
) = %(/ea?tgnabe Ma[enfz N Sczenée,]apan black phosphorus heterojunction https://doi.org/10.1021/a
4 olds Takashi . |~ National Institute for tunnel field-effect transistor csa elfn 0000603
Taniguchi Materials Science, ;vvlJtikrllgsubthermmmc subthreshold
- Tsukuba
- Department of
Mechanical Engineering,
Columbia University
- Department of Materials
Science and Engineering,
Bumho . . o
Kim, Sang |  University of Iliinois at Enhanced photoluminescence of
5 |o]d"zm Ié}gllgs Béle’ Urbana—Champaign, multiple 2D van der Waals https://doi.org/10.1021/a
= Hone. |- Department of heterostructures fabricated by |csami.0c18364
Pinsh: ) . . layer-by-layer oxidation of MoS2
nshane Mechanical Engineering,
Y. Huang .
Columbia
- Department of Materials
Science and Engineering,
University of Illinois at
Urbana — Champaign,




Jeonghun
Yun,

Yeongae |School of Flectrical and  |Copper Hexacyanoferrate Thin
Kim, . : : Film Deposition and Its A
6 |°]E3% |Caitian E]lectrochEngm?er}ngl, Application to a New Method gﬁtgfig%ggg/ 10.3390/n
Gao, anyang 1echnologica for Diffusion Coefficient
Moobum  |University Measurement
Kim, Seok
Woo Lee
- Humboldt—Universitat ZU|The Schottky —Mott Rule
7 e Norbert|Berlin, Institut fur Expanded for TwosDimensional https://doi.org/10.1021/a
= Koch, Physik & IRIS Adlershof,|Semiconductors: Influence  of|csnano.1c04825
12489 Berlin, Germany Substrate Dielectric Screening
) 0]=, Massachusetts A Rapid Quantitative On-site |- //doi.org/10.10
8 A H.Kim ) Coronavirus Disease 19 o
General Hospital Serological Test 16/j.bios.2021.113406
) 0]=, Massachusetts Microﬂuicuc Recqnstitution of |https://doi.org/10.10
9 A H.Kim ) Tumor Microenvironment for
General Hospital Nanomedical Applications 02/adhm.202002122
Simulation and Experimental
Study of Ion Conce )
) 0]=, Massachusetts ) o https://doi.org/10.33
10 SRS H.Kim ) ntration Polarization Induced ]
General Hospital ) 90/mil2080903
Electroconvective
Vortex and Particle Movement
Modulation of Nogo receptor 1
expression orchestrates https://doi.org/10.10
11 A |Alavarone| O]=, Columbia University p ) o ) P //, &/
myelin-associated infiltration | 93/brain/awaa408
of glioblastoma
Nano-Interstice Driven
. . Powerless Blood Plasma .
) 0]=+, Georgia Institute of o https://doi.org/10.33
12 A J.Kim Extraction in a Membrane
Technology ) ] o 90/s21041366
Filter Integrated Microfluidic
Device
0=, G s Institute of Microfluidic Reconstitution of https://doi /10.10
, Georgia Institute o s://doi.or .
13 S ES| J.Kim & Tumor Microenvironment for P &
Technology ) o 02/adhm.202002122
Nanomedical Applications
Simulation and Experimental
) ) Study of Ion Concentration )
) 0]=, Georgia Institute of o https://doi.org/10.33
14 SRS J.Kim Polarization Induced ]
Technology . 90/mi12080903
Electroconvective Vortex and
Particle Movement
) ) A three-dimensional in vitro |https://doi.org/10.10
D.Huh, 0]=, University of )
15 S ES| ) model of the peripheral 38/s41427-020-00273
S.E.Park Pennsylvania
nervous system -w
Simulation and Experimental
Study of Ion Concentration )
0]=, Massachusetts o https://doi.org/10.33
16 SRS J.Yoon ) Polarization Induced ]
Institute of Technology ) 90/mil2080903
Electroconvective Vortex and
Particle Movement
1INPG Asia Materials
17 gk 9 Huanyu u]= [ P tate University | Bioimplatable electronics ¢ 12,71
enn state Universi o )
7 Cheng ¥ | Plomplatable electronics [Sci. Adv. 6, eabc9675

(2020), [IF: 14.136]




@ A% U L AFVIBRe AT F 44 2 AY

« (SSTA UREN 2|HHED oT7 |2 Xz 7120 2oty | /5 25| E0|5 A% 2at Y ME 7|1 £5 G415 2foH 07 Het[0lE 2 K] 202
=HH M= 20! 0|=2 Johns Hopkins U., U. Pennsylvania, Comell U, &7 52 National U. Singapore 72| S531E Saisil ZE5H 67

HSSET g uizon s ormis i s A% Cixiol| S8
T (@ee) R0 oma: D U AR SRl YR 91 G 01 S8 1T T, 271 RIADILE A

SH2| HLEL BiE 7R HrA 2 4O B sy S s G| B B J1E RS

(2021.09-2022.02) D MR HEE 2448 S5t HO0 | & £7| 21T 7 (Johns Hopkins U./ Prof. Denis Wirtz)

= ; .
2. (2021.00-2022.02) LU0 A| R A4 K| 71 ST (Comnel U./ Prof. Esak Lee)
CHEH 3. (2022.00-2023.00) =8t 50| SRS FAF22E A2 (U, Pennsylvania/ Prof. Dennis Discher)
fmis 4. (2022.03-2023.02) CHARR QIR|| =5 AL AIAH ZE 72t (National U. Singapore/ Prof. Chwee Teck Lim)
712 5, (2023.08-2024,12) BI2UK| LA 718 FHLE MADAL A|AE] ZE I (U, Cape Town/Prof, Thomas Franz)

1. (2023.06-2024.12) Organ chip EE{3} S5 (Harvard Wyss Institute for Biologically Inspired Engineering)
2. (2023.03-2024.12) M| AF 7|H H2 (National Institute of Health)

B

T

- dolzgl7}a3sl= U. Cape Town, Thomas Franz w59} 3¢kA] 2-&o w2 Az o] Bz E4 wslol] #3l A
7+ AHE. Martin Kiwanuka 8Hie] 8F¢] =% “Mechanical properties of oesophageal quamous cell carcinoma
cells during chemotherapy” <] <% AAF $1€ (External Examiner for MSc Dissertation) &2 3o,

- #)= Johns Hopkins U., Denis Wirtz <=9} ol oF 27] At 7% /M-S g A7 A 4 £ sty v

- = A9 9 =4,

- 7= Cornell U. Esak Lee wsre} @ A A 714 A5 A | A3 special issuedl] = AlA.

- (BET0| HR M 7|CHET) o2l 24 MIELHS! 712, H7a0i0| 7125 BEATE Saf loH TR HI0|2 AR/AIS] $) 2147 | o]
MO 017 UC Berkeley /2| HI0| EEAX MA] 7, AQIA EPFLT 3 mperial CollegeRt| AHZIREN/O|TISY/AA 7S f5t
=HESHT  gooins e oS, MR AMO| AH ATHE 2 H6HD QU MERCK ST A&7 | SS2(0[K 72 A &loia Yo,
e Drexel Nanomaterial nsfitute@4e] ZHIRE S 25121 L AT 7|0t BIEAT HHUS (5t 4

- (@B w2 U s

47| 1. (2020.09-2021.03) loH FITH H0|2 HINE 25t HI0|2 BEEAAL 02 (UC Berkeley/Prof. Ming C. Wu)
st 2. (2021.00-2022.02) HIO|2 A} O[04l 237 1= 70 (EPFL/Prof. Niels Quack)
n= 3, (2022.03-2023.02) HO |2 UAFARE $H71E WY (Imperial College/prof. Myungsik Kim)
7|z

S 71 1. (021.08-2022.04) loH TITHS WY |8 SSAMAI0] Lie2i|0|X ZHE (MERCK/ Dr. Song Dongmi)
G 1. (2021.03-2022.02) loH TITHS 2RF LiLeAXH 712 (Drexel Nanomaterials Institute/ Prof. Yury Gogotsi)

- "= Drexel University©] Yury Gogotsi w4 A78EIe] FFAdT-E B3l 2021 69 5¢ “Enhanced Absorption
of Electromagnetic Waves in Ti3C2Tx MXene Films with Segregated Polymer Inclusions,” 4|2 Compos. Sci.
Technol. 213, 108878 (202]) =&< W31 2

« (SSUTL LY 7|HED) Y6l 75T UAEE loH A=A IS 21610 ZEA H20| UFE 1 s SR04 2EZ0A SHIHol

oo

r

201,
[

IFEseT  STZIE 20ET Qs Fudan, Jin, Minster, Nagoya T SEGIT1S SRI610] GiT10| R4S M T6 U2 7|5 sty Hes
= JHRE Q= 22 71 BASF ALl SAMSIAMO| ZEX AX RS Sl FIT 2 X3 AXH JHU0| 7isst g 7102 J|tEt,

- (W FEE) u~ U, &Y nE el IR, Helg oe = 9 4|

o 1. (2020.9-2001.3) ZEXAt LI ATHES QI8H HEIA| &1 2t 21 2 X 7 B85 %51 (Fudan University/Prof, Myongsoo Lee)
d8x o 2 (2000.3-20232) A5 EISFE] B0 FEXH AN ZHe 2 S8 (lin niversity/Prof, Wen L
s 3. (2024 3-2025.2) CI2Fst X =20)| ZS6h= 2f5 212 4S8 A0ME 2 A AR 20 (Universitat Manster / Prof. Gustavo Femandez)
DLj 4, (2026.3-2027.2) HIO| QA|ARIZ DS 7|28 L2 3 2 24 0|5l (Nagoya Univ./Prof. Eiji Yashima)
7|2

1Y 1. (2022.3-2004.0) EUC| S22 FEIAM 7| HAALL ZEAL CEEY 210 |H 22| = T2 (BASF, Frankfurt)
Gld 1 (0RB.3-2005.2) 329 HEE TEX H1AQl S= SN S XY 754 A 1S (CAS, Changchun)
-Fudan st} FEAT =E U



- (BSTO| LRMT 7|HET) MAHS FIE 7|0 SILIZA HEE TSI AAZH A 4 Ol R R0 A2E 7H4S 2lotol, AT
sy CYBABA/EI AT A% T 00| MAS) QIR K SAISI| 17 ok ACES Touil (S1E4) 0813) TSI M
SEUT pol.kim IE0 ST USS B £ A 047 SIS 5O0/IAE 1211 28 H0! APYSIR] 87 B2 SandiaNationalLab. ©
HARISTIO| KISH DEES o, 2 7|8 S8 11 U 20 7|8 428 0|4 8
- (MESEY) T4 WS, 14 T (E71/57), L7 12 SR £ (29, 227

1, (2021.08-2022.02) MOx 0183t HRIAEIE AKX} 7(9te| KEE HI0|Q AT RHE S22 AIAR 71 (Rice Univ./Prof. James Tour)
o= | OiE 2(02203-20302) HI0|R A5 24 B TITHE S A 20| TRl V| (Umass/prof. Jae—Hwang Lee)
e 3. (2023.03-2026.02) MEY w2 72 HERT 00| AAR 7|2 7 (MT/Prof. Jeehwan Kim)

7|2

ST 1, (2003.03-2005.020) 7| FEEE A|A HIL (Sandia National Lab/Ph, D. A, Alec Talin)

- AAE AuAbE g 20229 1€ s 9) AFA (el4dA 9:UCLA, Department of Chemistry and
Biochemistry 2] Xiangfeng Duan a4~ -4, USC, Ming Hsieh Department of Electrical and Computer
Engineering ] Han Wang n5 474 o 3714 34 oA (20219 1€ ~ 20219 3€)

* (ST H2gn 7|tEa) oH TE X2E Pl MW BEE +-Holl BEE HE 2 4 Al UM, FESLI1V| S BH| W HaXte|
7HYO| HR5HH 0[S et HMHACR ABE 4 QU= WA HUF HURINE? (712 i HREL Mr| HRUF HA) Agats| fIgh SHXEd
IR RS otk 212 FHLE e Tufts Univ.2| David Kaplan 1l 187 A3 A SSOSIE SAHT T A4 7HLS I6H Northwestern Univ.
Az Of Mark Hersamul == JET SSHTE 43 2 Y, T3 GER0} HI0|2HAH| HHUS ot ST} LAY 7| 2HEAIS 781510
PHES] 27 7 IS0RY2 SHlkt #
* (RS 1-3AHAE: SR IR, 4-5X1EG: A HEE S0t 85 ¢

[=To . P8
TToT
Cht 1, (2021.03-2022.12) MA| L 23 HALIE 24 I MEal= 2ES 2I8t AT S4 MO 712 ZHL (Tufts University/David Kaplan)
e 2. (093.05-2025.05) LE= 72| S A S 2 M-S HIIS] A2 7 (Northwestem /Mark C. Hersam)
AT
7| 71 1,02 oM BRI S A L) 2R ZESEHHI0IQFAN) AL W 7|S0(H
oA 1, 0 Argonne National Laboratory@} AUHKSIE] O LIRIKIRE 7] 24 THi 2 SIHES Bt
+ (BSHTC| LMt 7|1} DNAS HIESH 22Xt engineering 718 ME8HT Q4= Harvard, MIT, Emory University/Georgia Tech SI7EITHR|
e BE A AE6l S, 56| DNAS HIZE 2X} engineeringS Sall 43| 2A12| 7 [2AS THEA} -E0|A EHE 4+ QU= 31 35247
FRSSET Asietn m, 0l 2 BROTIES o TIE 0110] S5t EC7} 8 01, T8RSl SR 221 7/2iel (NuProbe Giobal HIESIT
A BEHAE 7|HIOR B 71 7|t oH KIEHO| AIEHS AR O,
- (WREEY) T4 W2, S A (Ch7|/217)), 7|2 1At 24 (200, 227(2 &)
ojae

1. (2020, 10-2021,04) DNA-Au colloid hybrids for ultrasensitive detection of chiral molecules (Harvard University/Prof, William M. Shih),
et 2. (2021.10-2022.04) DNA Origami arrays on Si wafer for chip-scale loH sensing (MIT/Prof. Ashwin Gopinath)
3. (2022.10~2023.04) Dynamic DNA-Au colloidal hybrids (Emory & Georgia Tech/Prof. Yonggang Ke)

s
7

71 1. (2023,6-2025.2) Neural-network—computationO| &= DNA-colloids A+ 7|2 44 2212 7HEt (NuProbe CGlobal)
- oAl AukEaAgdAy: 2021d 11€ Harvard, Wyss Institute for Biologically Inspired Engineering®] William M.
Shih W= A4 1d kA o) (20219 11€ - 2022d 109)
YA 2021 11€5E] Aubgdabyd oAl Aol William M Shih A7 1d HF-2H 9o FEATE
olojzt A2



- (BT LMW 7|tHE DY) loH TITHAKI| EE 7H53! CIUSH KIXIR SEAM| §14 2! 2400 St Siat0f 104, sieh 20 M= 150!
Los Alamos National Lab (Dr, Jinkyoung Yoo)@H USC (Prof, Jayakanth Ravichandran) it =H|§{242 S5 071 5284, +HAHS st Ix} & E5|

FHREAT 017 SEATAL 2FE EH| (HIARAT IHA) 3 374t HES|Z 222 2440 S50 22 2|0 H7AIR Q2| 2 2-0] 2 24, E35t

o [
HE= T7|3t8 20k S5 NTU IF (Prof. Seok Woo Lee)TH= HOHE X2/ 01HS 0|23 AA| LS IAS S5t IH| SSHTt S22 AWES
ZE QURFES SAI0| FRIE 0L,
0Es * (WREEH) AS R, SIM|D|Lt, TSP TH, Los Alamos National Lab. User Proposals
et 1. (2020.09-2021,02) L= S0H 2 2 0| X] et 24 71& 20 (NTU/Prof, Seok Woo Lee)
T T2 (021.03-2022.02) 20 O |35 ATU/HZEHAI0|E O|ETE AM, SEAK I (University of Southem California/Pref. Jayakarth Ravichandran)

Gt 1, (2021,03-2023.02) 20 BRI O|M) 7128 L 245HEA (Los Alamos /Dr. Jinkyoung Yoo)

(2022.01~2022.12): W= Los Alamos =@ A74<] Dr. Jinkyoung Yoo WEATE T3l 22t W=A vA 7=
9 ad BARE 25AT 4 A,
(2022.07~2022.12): W)= Harvard th&} Prof. Philip Kim 974 thetedA otdS B3 24 AL 5 9 &

54 24 3FAT 24 A4,

Q0} 7 |CHE) MRS 2SS Xz AHC| HAXO| HE M5 U= JHURL HKU SBTPAIRIY] 20T 888 S5l 87
Ipmesy SEHEES F0|T, US0 M0 E 2B EL E5toH TIT 3 X|Z et e 22 712 (Novartis, Sanofi AventisS) SITIARRIS] HIERR
g B[S Soll 2= A2 2 7120 SEE ti&oP Ielst, AU MYl 71E4ES =02 547t 7|HE.
* (WFHE) W YR, SHd I (27 1/27]), g7 it 23 (29, 22713 20)

o= 1. (2021.03-2022.02) 1S5 LEcXE AR 7|2 ML2| 2 FIE 715 24 (JHU/Prof, Ishan Balhan)
that 2. (2022.02-2023.03) 44| A5 ZSM LI QIR S84E T 7Her (HKU/prof, Weiping Wang)
o 3. (2023.03-2024.12) MH| A5 22 LI-HM Z81E 7|5 24 AS (Harvard Medical /prof. Dan Kohane),
P

S0 719 1 (2024.03-2007.12) BAE AR SR 7| AL MAEAME S oS HT Sl AKX (Novartis, Sanofi-Aventis)

SiTid 1. (2023.03-2024.12) MAH| A5 ZSH L0 S24E 712 QL H4Z (David Koch Institute(MIT)).

- U, MITS 85947 59% (35 A78% 9 1% 252 9% MOU A2
- MIT HEx+2 98 (2021.11.01. - 2022.10.31.)
- SPATA A7) A% A= Fel 8 A eIy, MT-KU

AT F21S 9I%F Research Fund 414 8%

o}l
O

4

« (BSHTL LK} 7|t &1} Soft robotics, neural engineering 2011 BAIMQ1 HE M54 Qli= Comell, Univ. of Chicago®] H-LAKR$S)

A AT

M HAUS Sofl AAIZHAZE I AAR B ML HRU0| TisEt 24 TA 22 & 085 22501 X2 AA” JHUS A 2istn US. E6t 7|gne
= ;’Iz T (nike, merck) YIESIT W BETIE 7 HIOR SIS LIS AESIE 251t ASI0(M 0f2{3 LR 2K BEGTIE CIB (R0

HEBHT 210] &2 giHel SISt nR0E AP tEe £ 0= J|EL
* (WS w4 22, Sh TR (E7)/27), s e oA =8 (4, 22712 Fo)

29
T 1. (2021.1-2021.12) shape—recoverable soft robotics ZH 2! implantable shutlle 2A12] & -4Comell University/Prof. Robert F. Shepherd),
e ) (2022.3-2023.2) ChUsH S2|1&/3181H +1& ZE0| 7Hs 8t electronic brain hacking system 7HE (Bozhi Tian/University of Chicago)
AT
7
759! 1. (2023.6-2025.2) 23 & HAC| SRAS SclA UEE = U= HAR MHMSE S8510] 8% ERYY HEIEC| £7| UG 2{E S5+

(NIKE, MERCK)

- FiE == dolgld BUEE 771E o83 $xbe] dAE RUEIHS S| o E AL FF 9
5718 g7 FEs 299F T e Covid-19S B8l 7QlE tAE o5r]7]e] e H 2L 7|&73
7hE3E shal Q=T Aukr, g9k EFARAESIE(Sp02), A, 18al gE AAXSE Bt BEstal A&
2 233 Q3 FA $54 2 Q3 7]<S v= Northwestern universityel €4S Saf /N2 AEsia

=

X9,
% dlo
o

d

st (2022.1-2022.12) g AARSE AEE & 9
Rogers/Northwestern University)

rr

AARE A delEE A"l s (John



[(AE3 m]
- 2 -2et2EH 3, E7MAE 28 FE2 I 53 23 AL

|"|Iu|.'||t|:|'|p|d

Asterias pectinifera Collagen peptide Elastic nanoliposome Skin layer

Y AEH g

433 e ATE BVHAE ¥ FEHICERE 3AF dE5Ed A e
7% (Applied Mechanobiology Group) (F)ZEF2H = (EHL Foh) A FF
7 Wil &% e RS FEcte] gAdEF EXFgoEN A5 s
4 48 ed¢ 7H%°P251‘4 o R wriAElE FA4T HEeR ds AgAE o
oldel dsiE 71A= A A== dHA d= W HEeR FET 5 s 5 WIS A
FJEM goh AF3E oE A EHE 8&HA fEITE NS
=5 g8de B3 A zFel EAF] A AR FFeo] ¢ T84
Xi—rx}%*éﬂ B7HAbE # ZERle gAET ole I SAE
= U8 S4= 28d dAeR 53] dAAFH K-FH Ao Stz =
o= dWtH oz Agste HA FIU FEHAE FiI FAES AHEE F fle 2EA
=9 IE A =22 Ads o= g

El
)
o
jo_{r{
=
B

2
Y Jut
of
o
£

==
i
ol
ol
2 o
ro
_—Nl_:“
-~ 19
| Aal
e
ﬂ i
ol
ok

o N
»
filo

o} _lm
i)
N
ofr

* 4

18 o o flr ok D > ok rfr R

|

43d aug @7E dAAS7) AaAe A7 EY2EHA EEEF U=dA FA 7le Zlecld: m
ARA, wE=A, Aok, FEFFS 71U mARAY #Ert Fa3 ZokllA AHEEE dAAITT] 9
dugel B2 e 34 7les =l Aud A= HCTOl Yeda d471es <
olde AT olF Tl AtholA o ALEE Ve g &l 71oqF

R

¢



[o]5-F <]
* gopntojeia >
Yl R5h= 24| HHOR ARCIAZR0| AiEEE B0 281
ct
&

| Olgs D2l 248 F2lof YEM U8

-

0.5em

- o]s% nFHE AR HzEdolo M4l Fe &Rl oA FEART E AAA THE wEA
ZHoll, 713 =& JAEE AR £ A= HHS Qe B A7 AgE 20213 04€ 29¢ AA A
8t< 2]l Advanced Functional Materials (IF: 16.836)%ol &%H. A A= 339 T2 39 A @
g o] &= ottt 1690 o]z 2(C. Huygens)dll o3l A5 7Ndo]l AA=IL, 19009t APHE ¢
o] F3H(Fourier Optics)oll <& AT ola7l 7t5Aw 3™ AL wol “A7]” |yt ofzt “9
A7 Y ARE 715 5 A SiF7] wWZol 3xkA A oA 7F g A FasA o]&Hol sk

—

O

o

e 9 wE HBE BE G

flo

- B A7E8Fs AN IS AAE)S B3 ol g dTHE
(BZE & YA RAL F3F LA /22 D)

1) Advanced Materials, 32, 2001806 (2020) (2020 IF: 30.849)

2) Advanced Functional Materials, 31, 2100839 (2021) (2020@ IF: 18.808)
3) Advanced Functional Materials, 31, 2104105 (2021) (2020d IF: 18.808)
4) Applied Materials Today, 23, 101006 (2021) (2020 IF: 10.041)

5) Advanced Photonics Research, 2, 2100061 (2021) (2020%d IF: NA)

(B34 m]

A4 mes Ad 7Y d&2Ad CTOZ AZshdA, 22} @ sleh 2
AEAT Azde AR S8 s, 4244 ABVEE 23 GUF 72 £F7) ©

- 7PeolE 7|} YzEQiHte]| 09] VeARE o AAshaA, rkol= ZHE iRt B AR I 71ES
NS 918l FYatsion, ojde 71«9 FDA 5%l 98l F5dTE Pt U+

- 420200 9ol kel =Aell, 2020 11l @iERA ol 2021'd 4ol ot el 42 7eold s 4
AEteH, & ZlEss 232,000,000 23 olF GUERA =8 mAfAILA 55 ofZe)7l T
T ez 3 Ariel gk FRE sl &HAL flom, Gofol ol dEd vAFA 2t Eis,
SAAE E4 DACNAM Mzt vIiEE n2A] EAA, 74 E4S 7 AAE Y] S8 w0l ZREFI



[MTUHIO|Q) T ZLISE A D HMAIX|. HE2X| '+ BEEX| MIZM TITF|E, Aok Z=2 57}

CHE ZARH| glol=
30% U 41 ZEt 7ks

RFDA 2557k 71

oL

- P OIZ8HIIR | 2 : 2021.09,0117:28:29 0

e 5 Hiol&dCT

2UH ABT7| FAHI e 24 EAE

= 2021-07-1417:16:40 £ 2021.07.14 17:16:4 k-t

AEQMHO|R, 'Q7H-0|E 85} 7|&E UE - EHE XFDA S T

o = O= 0
Doy YM-FAS HEY upE T A
SZ TIN5 el 2e FYSN
L7tco|= ofE "ot HeY T * KHto|27t =Ct &
oH S i u4 BA ks S00LI e 10218

pie EHRE Y
ho| FEIQIES TR
EfE gges 7A I
SN IR of50l §
s

B ooy Axx

1 3008t TiEiS 108k
e Ry

2 ORIEFI2MEF
=2

Srbwol= 719 MzEdve) 2o NEAEOE AXGEA, erbwols s)uk et o

34 wrE %
A A e AR A5 FHsHAOM, oW /14 FDA $AL A FEATE APy
o] o
AN -

- AR AAS Aedstn st FF AT

- & Az TG HAEE e FASE V- AT dAaFes R ZEEE sk A4S in vitrod
Al BAE B FAE] flal, oF AlEet 71 Alxe] FE g P4 fAY 55& 45
Q3R a, T AE o 1t Agrt "Hold4E Fikdiffusion = B3 olsd F U=

¢ EoJE7] W&, o]F Alol] AE2AES a9FOoFE F%dr] $3 passive pumpin
Al A 2xF Yol A8

- HA FA A RIEFHol 2~ Yo Al o mE wlg A3 FA S mAl A &3 B F o]~ Y
o Az ¥ v Bd SAS HUteRa, AR EEAN 5 =2s 20T
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