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for bone regeneration
Evaluation of the anti-oxidative and ROS ACTA
scavenging properties of biomaterials coated |2021040 | . L
] ] ) i Biomateriali| SCI-E | # =} | 8.947
with epigallocatechin gallate for tissue 1
a
engineering
One-step harvest and delivery of micropatterned 2021040 ACTA SCI-E | A &} | 8.947
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cell sheets mimicking the multi-cellular 1 Biomateriali
microenvironment of vascularized tissue a
. . . ) ) Advanced
Engineering Multi-Cellular Spheroids for Tissue |2021010
. . i . Healthcare | SCI-E | & #}-| 9.933
Engineering and Regenerative Medicine 1 )
Materials
Bioactive Membrane Immobilized with Lactoferrin Tissue
) ) 2020122 . ) 3EA
for Modulation of Bone Regeneration and 0 Engineering| SCI-E 2 3.845
Inflammation PART A
. . ) Journal of
Adipose-derived mesenchymal stem cell spheroid Industrial
ndustria
sheet accelerates regeneration of ulcerated oral | 2020110
o , and SCI-E | A Z}| 6.064
mucosa by enhancing inherent therapeutic 5 ) )
. Engineering
properties .
Chemistry
Human adipose-derived stem cell spheroids
incorporating platelet-derived growth factor |2020100 |Biomaterial SCLE 54 12.479
(PDGF) and bio-minerals for vascularized bone 1 S At '
tissue engineering
Immunogenic Cell Death Inducing Fluorinated
Mitochondria-Disrupting Helical Polypeptide 2021020 | Advanced
. . . . SCI-E | %] =} 16.806
Synergizes with PD-L1 Immune Checkpoint 1 Science
Blockade
Optimizing Active Tumor Targeting 2021072
Biocompatible Polymers for Efficient Systemic 6 Cells SCI-E | A Z}| 6.600
Delivery of Adenovirus
Brain gene delivery using histidine and 2021010 Journal of FA 2},
arginine-modified dendrimers for ischemic stroke ] Controlled | SCI-E (F-%&A| 9.776
therapy Release Zh)
Engineering exosomes for pulmonary delivery of 2021010 Journal of FA AL,
peptides and drugs to inflammatory lung cells by ] Controlled | SCI-E [(3-&#| 9.776
inhalation Release Z}H)
. . . . Journal of
Delivery of miRNA-92a inhibitor using , , FA 2},
. . . . 2021070 | Biomedical
RP1-linked peptide elicits anti-inflammatory SCI-E (&5 A | 4.099
) o 1 Nanotechno
effects in an acute lung injury model | )
ogy
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St 1) o3 A &

Evaluation of anti-oxidative and ROS scavenging
properties of biomaterials coated with epigallocatechin

gallate for tissue engineering
2021SFB(0420~0423)_v]=r A7} | Osteoinductive and ROS scavenging extracellular matrix

2021SFB(0420~0423)_w] =+ A 7}

al

al mimetic mineral fibers for bone regeneration
Development of radical scavenging hydrogels
NANO 2021(20210707-0709) incoporating nanofibers coated with

epigallocatechin-3-gallate for cell encapsulation

Self-assembled multi-functional biomineral nanoparticle
NANO 2021(20210707-0709)

for tissue engineering applications

[UPAC-MACR02020(20210516-0 Enhanced Cellular Uptake of Ligand-Modified
520) Gas-Generating Polymer Nanoparticles

Brain-specific knockdown of pain signaling by
KSBMB 2021(20210525-0527) intranasal delivered siRNA attenuate cancer-associated
neuropathic pain

[UPAC-MACR02020(20210516-0 | Development of Respiratoid for Cellular Respiration in
520) Tissue-engineered Cells

- o A 000 BHAbE gAHEN ARE AT FEAETIEY MT ATl Foste, A
TE %3 &. RAGE binding peptide (RBP) g, antisense oligonucletodie 52| 34t A
g, AFY 9 AFAHdES FUT volde MY 9 ATFE Fote FAHENY
Ag71Es MEste AFE T3 3. 189 =& 2AARE FAsgeH, @A, F7I=
199 =82S 1-AE 24 F.

%

- =44 Delivery of miRNA-92a inhibitor using RP1-linked peptide elicits anti-inflammatory
effects in an acute lung injury model. J. Biomed. Nanotechnol. 17, 1273-1283.
- A LA A7zt Ad) =k 48 360059 JAAHIE A
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Evaluation of the anti-oxidative and ROS scavenging properties of
biomaterials coated with epigallocatechin gallate for tissue engineering
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One-step harvest and delivery of micropatterned cell sheets mimicking
the multi-cellular microenvironment of vascularized tissue
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oA = Self-assembled multi-functional biomineral nanoparticle for tissue engineering
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[UPAC-MACR02020(20210516-0 Enhanced Cellular Uptake of Ligand-Modified
520) Gas-Generating Polymer Nanoparticles
KSBMB 2021(20210525-0527) Brain-specific knockdown of pain signaling by
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520) Tissue-engineered Cells
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AlZ A2 1st NRF-JSPS Joint Symposium on advanced biomaterials for tissue

engineering, 3rd Korea-Japan Joint Symposium on tissue synthesis and manipulation

7| S, =T (€8), T4, A, AL E), 7touti(d ), =

g, Aad, ool Fof (ZEFZ)

A

e spheroidel] ok HT A+ 53 2

3D bioprintingel] thek HZ AT FF

 bottom-up tissue engineeringol] that H AT

Az

» (Okayama Univ): Biomimetic approaches for rapid bone-like tissue synthesis

o (POSTECH): Extracellular matrix-derived printable biomaterials for engineering physiomimetic
human tissues

e (Osaka Univ): Engineering of synthetic polymers that recognize and regulate the biological
substance

o (Sungkyunkwan Univ): Plant-inspired phenyl chemistry to engineer injectable and
electroconductive hydrogels for biomedical applications

e (Aveiro Univ): Minimalistic strategies to bioengineering human tissues

sty st

e (Tohoku Univ): Effective permeation of anticancer drug conjugated sulfobetaine polymer to
cell spheroids

* (Hanyang Univ): Surface functionalization of 3D printed scaffold for vascularized bone
regeneration

e (Osaka Univ): Fabrication of highly concentrated collagen gel by nanofibering and its
application to cancer mechanobiology

e (Hanyang Univ): Fabrication of composite spheroids with improved diffusion using porous
electrospun PCL fibers

e (Osaka Univ): Development of temperature dependent oxygen releasable scaffolds for tissue
engineering

e (Hanyang Univ): Magnetic assembly of composite stem cell spheroids containing nanofibers
coated with magnetic nanoparticles

e Osaka Univ): Mechanotransduction in Meckel’ s cartilage morphogenesis; a new insight into
the biomechanical aspects of cartilage development

e (Hanyang Univ): Stem cell-laden gelatin  methacryloyl  hydrogels incorporating
radical-scavenging nanoparticles for bone tissue regeneration

_50_



- 2239 W&
» Three-dimensional cell aggregates?] spheroid= drug screening¥} regenerative medicine ool
A o] AREE L 9o, ol ‘Ist NRF-JSPS Joint Symposium on advanced biomaterials for
tissue engineering, 3rd Korea-Japan Joint Symposium on tissue synthesis and manipulation’
£ &3l spheroidell thet H A+ FF 2 &8 dES THE

o AJFEA W £33ty A5E 233 microenviromentE £33t S e
g+ 3D bioprinting 71&& o]&ste] B 3 UEY A, 23 T FERES X
T3 AEH, i, oS T ke dXAd d8s w2 A 85s] s A

o o2gk 3D bioprintingell tha H A+ Fe TFE
» Tissue engineering< adherent cellell thg}t structural support 2 cell behaviorgE A|oisl7] 23|
ARS-EaL Q). bottom-up tissue engineeringol| 4 cell3} biomaterial-> T 22 9= FA4H
T O & FxE FFHA AR, FHeE AT F Ue A LT 7 A =T
hybrid =4 AL k2] biomateriale AF&3lod cell mobility9} self-assembly capabilityE 3
WA ¢ glomn, o]# 3k bottom-up tissue engineering GTEC W3 HZ AT FFS FH

[oi%
.

O 8¢9 ¥+ #3¥ /A

- o=l tiEEA A

o (Z): v (2020.09.01. - A

o () A4 (2020.09.01. - &AW

- 929 AXATAY F3

o (T BAREA T (2021.03.01. - 2022.02.28.)

(2 ng Z2I39 A5 FAY

O dFaRAHA 2AFE T s 2213 F

- A e o] sfeldy = s B wg JH/le] s

T 2 AFZE2IORE AAGT 2HdelA Aststal A7 A Baude] A2"S A A S
- A AR =9 SBAS)E &9 A1 MOUE Aldstar, sie7|d sxdel 2
2 A A3 SUHE e 2195059 ojuDE AEA 0w AL .

202008 A, st SrdT 7hed el ATt o

=g A8,

o Y Osaka University, Tohoku University, Tokyo Institute of Technology, University of
Nagoya, University of Okayama

* %= Soochow University, Changchun Institute of Applied Chemistry

e wl= MIT, UCLA, Yale University, University of Utah, University of Illinois,

Urbana-Champaign, University of Pittsburgh, Harvard University, Rice University, Tufts
University

sle] st wAESs

* 3 University of Oxford, King” s College London, Cork Cancer Research Centre, Queen

_51_



- @A AW R TEUA wrds 22w

Mary University of London

% University of Western Australia (Department of Anatomy, Physiology and Human

Biology)

King’s
College
London &

Queen Mar;y

University of London Dy
P S
AR
I
P M)
e )
&
N O

TOHOKU

uuuuuuuuu

a4 AIST

L [ESARTN|
JENEN|
i

FEE¥=%1 THE UNIVERSITY OF
¥ WESTERN
“y AUSTRALIA

Z) ChangChun Insti Of Applied Ct istry
Ciac Chinese Academy Of Sciences

OSAKA UNIVERSITY

[chetd A 27|d<s g dish

i R s

271ds WE

v]=  University of Utah, Department of
Mechanical Engineering, Jay Kim x5~

Microfluidic chipS &3l ‘A Fstg =

NEF2A o B AF 79

v]= Tufts University, Medical School, Dohoon

=71MAE E3Alo] #d FFAT T

Kim <
"l MGH, Harvard Medical School, Haksoo

Y 7 B9 4 probe T FEAT F3
Choi 4= YA U }oop (] TEAT 3

dE oA Ew  Department of  Applied
Chemistry, Michiya Matsusaki <~

o 19 shale 257k W] o

ol

dE  Tohoku University, Department of
Materials Processing, Masaya Yammamoto x>

W 19 SHAle 273k w7

e
-+

O stz &8 Af 2 94T
- sfj9] AIATFAH Y AT A&
el AE S0 AFuFE J&ste] thehd w5 =A% =3

A8 AUNSE A §

_{

.{lz
Ty = THY] ¢

(

d

AT dtke] ARATFAFADu A 2=l GRS A5 o XY

e
e
Ll
o

TAE shebristm AW B}l

ol

)

o

_52_




SrE WAt FFNAALNA wk Feg Fsetl Fo=A, ey wke FAN
S

- BYgTsmol A 9] APdse] m5E AdNTE dPstes A AU APt
31

- S5 AT} 2P AP LE Fokel DSBS FAHOE AN dEwg DAY

Ast4 53 stotel 713 AF

O dztdA A3 T AU AY
- AL A2 A Al wid 13] 9] steTiE] IR AJEFFEE A AY)
- AR S e A =24 FASEd oo FAT 5 e
a4 13 2%
- S AU 2209 S gol & Tl o
T8

ret

W& g HPE S =t St EY] FAN

Osh9l e 1Bshe] AEAY R =23 A

- A AAUEY D TE FEAT B4}, TA A3 B7 FEA AY ADE 95t
-:—LILX1]‘35’E:]EH?>‘]- =i 7]_;4.‘1,]_ 2—17]?(-1 o7 IE /\1_1_;(]04 7H_,,] 01176

- A A S FA A EA T 9 H4S v 18] A

- a9 AT 2 G AP UE Bote] UStAM Sl FAHCE AAY drng R HA
FANESFL vt 719 AF

O AF $4 F34 £

B BE R R ]
3 2702 9753,

- AY meadew dwel tetd 49 24, 1A P25 W4H AQL FA8n @
Frist o] FAWL A ohe] P Fato] o7 LN A 7G4 AF, 52
3] ), ol WSS E AT,

sy
a-

ste] o=}l St HISS 10% T = A

)
ftlo
o

O AT AY 9 FA5H L F4 A8
- el Y 9 Fo] B9 =E (Yo B4
- AASE AFo) =% Aol U WHEL IR L ST, AR} Foishe o] =Em

IN2DE BEH] BE FF P

O22d 529 A74Y FRE HB 15 A
- A ol H AT 8T D AR F O] B AAH LG, =E 24 9 B 0T L 5ol
O REOE T YL,

- Aree ag W RAAAN L o] 88 ATEY

El
to
o3
o

@ HAd A FAFTEAT dFH AY

_53_




D IR gL FAZTTAT T2

O o]zt Tel Aviv thstw: 000 HHARS}S] F712Q1 wR/E S, THH AT HHE
A FAA AEE A% ADAE MNEFTA. 53] TFNASE WEY GAXAZE
FHste YdAR R 412 4 GES Yt dT7E JAFY

O "=+ UC Irvine: 000 vlAle}le] AH71d FH S Ea) 2 A7 AF FAadaye] =4
FTEATE IPFY. Aol IR FHA A8AE /Este] Biomaterials A d el ¥

23 Q7 TEIAAR =EL Epdgon, oz Hux 8o aatzol oFE/eA
2 AGA NEES 8] Al 222 discussions AT o AH <A

O Y Tohoku University: Masaya Yamamoto ©3 &% Q75 B, A AZ, AZS AE 9
714 v dazrgol Siste 33 vl s WA nE@e e 53| biomaterialz Al
Z9lo] §&S o]83 multi-functional spheroid® A& et= Wz 1 S8 thal AL
3 A= Advanced Healthcare Materials (2020). Engineering multi-cellular spheroids for tissue
engineering and regenerative medicine. Advanced Healthcare Materials, 9(23), 2000608.)o A=} =]
= (F 9.933, A% 10%)

O u= New York University, Columbia University, Indiana University: 000 thgtgdAjo] z+=2
A8 E A% vrles 292 hnRNPU, DHPSE @dst= #E Hiol# 2 EEA|o] &84
Ql ¥ < dA| New York University, Columbia University, Indiana Universitye} o] &
FATE AAsta glom 3 ARE LT s ZEr e wE nlolE s EIAE A
Ztste] Intranasal deliveryE Ssll H= EFAE a&2or AL  JI=s: d7+E
&y Y. =3 brls ZEr e WA Yol nlojy 2 BEJAE Al Tt &
A& HAAIYol vlolgl e F4 FASYHS AT & As B FAR A
W=7 neutralizingo] <oy E&2Q & X8I} o] FARAA Fw. LE st HAFA
A% trls EYHE A At WA Yol wlo]# 28 A E o] Fo] HAAFAE F

Aok ok ohe Aol B NBY F YRS ATE 1Y FY.

2HATA (BMNS Lab): 72 A &4, A A
= /\£74]7<HE7]H]— u].o] Ox] /\]/\Eﬂ 0:]——'-L7H
h(FE 9T B 9 29, 84 9 AT A
s -

= .
Az, 2270l B AEAY 234 T, 45
ol

O H= MIT: 000 thetdo] FoF Meld aak oldiulo] g 25 &4t ulo]
4= HAAS o}oﬂ obdl:mulol2f 2 HA wolazyS=5Y W
554 dAo] fREE AL, BEAs sl A= 1-/6}% gols E3} A=
R otd:mHtolH2E HAT rlolaz=Y S of o3 F¥H I
K &

5 H A
¥ A% B8 ¢ ZdoA FAsAT, obdlenlolB s §A) “P"

E
i
L
il
a2

_54_




gto] T W HpolH vt BVt JFESS FASAE. =
ARZYE Fol A Aoz H5olF Hiolgz #4to] BAHE FRISHAE.

S ukx) 8= functional study 27 @ =EAAE A F9.

@ IS A FTATFAT AY

Odsay Fele FAFFAT 737

- @ARA 2P AN FEAT VEYAE Bl AN FEATE A AL
2 A,

- BHATH A
sh3t7] 9lstel A7

- @A QY 2 o)

= Ade 718% edT T3

OusaAAg ol FATFAT 447 4

- xo] FAFFATE AT AFUYEBY AYL
ABFRT AA S L AU BTl RE Brbetel AT 47

- FATFATE AT AA, LENE AAsH7] A a81E vk,

OdaA 3y F2A g A7Fsd+ ==
- A 3 F dEgey FEAdT 2P g Zon, Aduds ALK oRE g
ok o4,
2 713 FTEAT Y&
e University. Schogl of | PR E FEE U BAA £33 ATAAE A
Yale Um;{er;ty, chool o T 9L e mastgon 3-6MUAT HAse] BE
edicine S
vid 1959 styS T Aste, 6~1271Y 7+ FdulolE &
MIT, 3}8+38}3} l o-/]_ : /\Ta
2 FAA AsA AL FFAT T

O AT MOU A2 712 4 %7 B2 v
- 71E FEAT MOU AF 7#oz tetiye 37 saste] ety FAFTEATE 3

r}

3+
- FEAT MOU A4 71&

e ©|= University of California, Irvine, Department of Pharmaceutical Sciences, MTA A2

[ ]
4

>
wqmrmo%rmoﬂﬁ
O{N

Uruversity fo Osaka, Department of Biotechnology MOUE A 23}l tshdA)

18 =
Soochow University, MOUE A 23l oistdAy nf{F 235 F3
e %= Changchun Institute of Applied Polymer MOUS A ZAslx e oF T2 19

_55_



Tohoku University, Department of Materials Processing MOUZE- A ZA3}a. o s+ A4
Ny 5

Tokyo Institute of Technology, School of Life Science and Technology MOUZE A2
TEAT AP F

o go Rl o N
Borje du e X

O A &7 sdo] 7153 IAFTTAT 7179 &
- FAFEATE TH= A FEHAAE sty FEAT MOU A4d-S F313
ol ¢} A, titAA nFE Fisted iAo Ar] A FX
- A, et A7) Aol Vs 3T T8 U
e ©|= University of Pittsburgh, Department of Bioengineering &-& <17 %3}
e ©|l= University of California, Los Angeles, Department of Molecular & Medical
Pharmacology adenovirus vectorel]l tjgt A= %13y

e %5 Universtiy of Western Australia, Department of Anatomy, Physiology and Human
Biology slol=24 Az 71& §FATF 13

e ©|= Rice University, Department of Bioengineering®] Excellence in Tissue Engineering
Center®] &&d+ X3

o & National Institute of Advanced Industrial Science & Technology &&<7 %13}

e ©]= MGH, Harvard Medical School A W #2994 #&d FH2l probe 7N F&AT
T3y

o u]=r Tufts University, Medical School &7 M| &3 Aol #d FF5ATF +3

e v]= University of Utah, Department of Mechanical Engineering %2888 A7tS 54

Aol & AT 53y
e ©|= University of Illinois, Urbana-Champaign, School of Engineering, Department of
Chemical and Biomolecular Engineering &7+ 43

Ozgista w thishdB SATTAT A Ad =239 &8
AT

- EWCES) FEAT AUAY’ S BESe] getU FEATAY S
o A9 FEAT ALY gL B 2
- AEATY EE @S NAHOE /1% o) /1@ EE Lab to LaboE FEFAT, AYm
FEAL 2 A9 B Mg 0 AdshE A
. AT Lab® A3F 1,009 A9
- 27 89 HE), Jlwel Y E o] A s ook I
- ARE A2 HAAYe B F AHRIA AR
- KIST-HYU Z213¢ o] §3 vZ 37] shd Z2ade 3§

o Zristu= KIST9F KIST-HYU programS A @ &te] thahdAy s} vhAE o 7314 4 o A)
Aeae AUt v= Ao FEATE ALt . KIST-HYU ==
O o] 83ty UisteA FEATAEES g - AT 4.




59 A 0 B C D E
1. A AIeE AAdH A FFE(d], dentolg] A tAs 5)Y AXegos ARA
whEe] o) sk,
g [P FOIAERAL Sy FANLHAAY B A gFOT AT A
I === RS A SR
3. $4USYY FATED ANATAGAL L 53 AFw{ T 3
s 171 - 000 @2 (SISt

_57_




Tu A v B C D E
A AA A4 Bokeh dvd $8E AES AU SAEA B
AWeE 2 AFEYEE Y F Ae 71FE AFstr Jdva #uE. =3, W o]
& Zojent oiyzt A3 Al fFE&sHA &8 hsd AdVle isE IPsia e
o, IC-PBL+ 75 5& 53 A&% AY ] 343 2991 Y&
- Lab rotatione] ™3k A A Aol Ao FHH Aol s}, EFHFE
SHAEe] AR AAHA F0] BAS AA o] Tl T A9
A Q" 2w tid FAHA Aol TALW FFF ojok s, A
97 |29 AW WY A F AW A B FEUL] UF =8 ALHOR 3

LS BE SlY) SeE Wk AUe FF AT 8F AU AFHow
A gom, FASENs Bk A FTANEAS AAE T OGFF TA AT
ANE AT 5 de 719E AT

TANZA Y] A, dEET oyl ofrlol, §F, Hlar &R gkt A7
e d7EHY FEMHAE 7193t n59 FAS 5SS HFHoE Y= A
o] sttty HE

WS 2% W - 000 w5 (SISt MBIt

il A B C D E
D ¥y wapzpde] 7
O Al Fope] A A A77HE ws SlE 1%t Al alvs TR
O AA 87l H-gahe waay 7|xE 15ke] IC-PBL+ Al 22 7)d(-8-8-a)4hAy 5}t
60]—1:1!- }o] g}/\ 7HHL/\L/‘;)
O Agkd d7dle st ‘AL ISt & Arua=oR AHsto] g A
o2 |0 % w53 A

- wloleAdlel oslt HEL gskldn FYA AT FF o9 AHEo 74
| smedo] ZAMES) SRAB H 2

O ZAEE 9 ws S
- ARG A3 ARG FojHg o] S AA|
- o)=to) thshel fA) 9 o) thstelel EAsteTls W A9

_58_




Al 7H3

]
ko] Hlal

2

7 el &A

<P

el = A

o}

b sk 7R

3
pul

7ol 27

3

D

1.

o8

EEER R

il

3k 1

3

Ry

ol

O H

Ho

AR Ao whepy wag A

- AA A+t wz F5AC-PBLH 714

2

A+ A Teaching assistant A]

- gk
=1

e
[}
I 9 A FolA] st

o] 4
ol 3}
= 1

i=]
n
3] 3

O BK21 FOUR S7#3stT A
4 sk steds A

O 744 7]

O FAEESRE A9

A st

ol Al
= ™
Rk

O =] 43t Al

ted, AkdA)

S|

12 7] Fof: IC-PBL+ AlfuaEs /44

A 3]

=X
L

Sis

A JAE &

e Fohps, Ste] 712190 A A

1.
3}

4, s

AE

3}, JAB9] 98 7l

.

O _zrn
M T
T W
B A

A&

2

O HAFAT

m
o

II

o a,m ﬂ ﬂ SIS
J 2 [y
% o’ il Mﬁ .,
H oF o Al _mﬂ w_m
o o o o 3 nmu;
- B Mo ‘o) B T N
e ﬂ_yv ) =
e o =] L
N I el TR
ﬂ:MO + OﬁE ﬂ_—w 70
v RT s
- oy B {F =0 o (-
Pt
Cl — T 3 u_.l o_ﬁ._
= o o 3 — % —
Mﬂ a_l Ur\_ . ox
o E Ry
T oy XA
W o T B X
~5 ﬂ
ol BT o T i
K R
" O W =0 ° X E
,_Ir‘r”v o J._v ‘.|__o._| .._w.__n.._ _fo_n Jvm_l
_/n_ = ‘ml MV_H _ZT. xR X
W= o™ O g
o| o ~ = o) T+ oy
MM mAH W_.DA o_ﬂ_ O# OM ﬂa T ~X
D B HEEW
i H 5 mw 1&,_ H oF W
o 5 J R X T
o) il %r__ M N —_
ol D e oM <
o B D W oo oy or N e
<< m o o H on Wy H R
[ | !
Nz T
Lo o)

_59_



_60_



8r
80

n0
ar

8lJ

I

O d79%F & 547

puze]

¢
=K
R

mp
A

¢
g

e

o] wAA™ st&A (SCIE - FAA A=

2

3

AF71HEt 39

E
ol

Afdollom Ad 1d AF7]3HE<t

b
gl

ARA w1997 5.1

A

ste. d7d A

i3t

oy

H& 2019 7.0 o]ar

A
s

Sy

e
J)

Hgsr

stE = HA9H
(Science Advances,

=
9

oF

ol

ol

ST =
L

o} IF 100]A4+2]

Advanced Science, Biomaterials, Nano Letters) 5o T4 =2& AX)

Ho

tom e 4

S

, TRAAR =A,

7
No

5 7IdE.

1
of

}H A ER stress,

S

g
A2 5

<

< 5-20% 78+ A= 7PA B

A mwyE MEZSeols) ER o v

3

A

=
T

o]

3
pil

ZH3H.

S
=

X

£ (autophagy), Al

/K]Z]I-
A5 220 A PTPIP5]1 Thil 2 o)

SRAES

X

’ A‘“

olo

ol
=),

nEFZEgok-ER

EIkls

MEZEH o} 7)ol

AT M=

=

o} 7% 523 cardiplipin & Al B3}

Age) 2HL 9

—_
fjte)

,.mo

juf

SENES

ted PTPIP51 &

]

B8=2

S

}od EMBO reports (IF 8.8) ol AA)

S

QAo kel AAR 724 HRE AT

o
=

z Aed A=z ve) =2 =4 A =

He 24

1
32+ (3D printed

T
-

A

P
T

Bl
9] olgto] Q1 XAV & Wl v

ol

3

kol 71w ol

£ AFs

micro-chamber)

el

)

&< 108 o 7M7)

H

K

S
o -

Biofabrication (IF 9.954, A% 10%)°l AlA = S}

AFE

B
L

S
=

_61_



a2 oF X124 7S 3l fluorinated MDHP7} #
doA THE AAst T 99 s fF=Ese

AT FA ATFEA, AH] AL EE violE 29 J3H
i, o]Z Advanced Science (IF 16.806) ol AlA3t1<

e >

rﬂ rir

o gl

AEE BEFD AZ-HNE FEAES Pohste] MY WS Fik
A edE Aol WG RelF solEad rdEe il
3} 3| LT RS MR Thuslo] B2 Aol ) WE-S Tl A

24 BEL JYstel AZHUL o= h=BE FYL A o

AE 2 Zo|Eo A 5. o]& Fdlo nfg2x p AHEX AFZol=
Bdof oAty dY F£&& ATAor xAsler AlEste] Science Advances (IF 13.117)

o Al sk =

o

rr

GrFe FEALAZ AFA A7HoIA
1854 9, Asjol=% FA A oﬁ“&
}99<. RAGE binding

k1
N»o

My 19 2
l-{'U ﬁ.l-l[l ok
Ry

P>

NI
Hr e

AN

B>

[0 oo mt kI

ot
offt
>
2
oft
inss
rot
Rid
Tl o
ins I
o 5
oft
ol
2
uill
o,
A=
rbr
o
offt
i
td

e

o |k | Ooklj o 4

S
re

ne
32 |

(i)
i
2
i
-
%0
[o
o,
i)
o
[
—y
(@]
—
3
)
’—h
o fo
(@)
=
o,
)
(@
=
@)
o
&
D
5
QO
)
3
o
3l

do = & N o N ox

wEE FrE 2 HEELe AN A58 deoEA], B
3 2

AaA2A, T Terum
9.776

ooy
32 M o

o 4, B

Ho
>
D)
Az
ot
é‘
o (
o =
1o

=2
o
ind
(7
e
S
C
PL

X

B2

T A7 53 47 $54

B rmelAs A 1dEQE 23 o] B3 (9414 5
U Esjoln] 1179] =4 B3] (M2 B 52 A7
o

2
AHA A FHo| e w3 7|20l eS RAFT s

=3 Ado] s AARA HAY ATHE 4o
SojoF A4 BA Hoke] ALIbeT A1AAE BAE

$E3t3, B9 B5ATH FHnsEe TS5 S IC-PBL+ L&
of $FH ATE £ 5 Yt ATAAES FY Wi 9

_62_




Fd 5 A7 24 e =R
9.
283 as 53 T 28 9 ol B ARE AR WA sz 22 wulele
24 FARLAGA B (S5 1 20210112, T5HE ¢ 10,889,819 )& 3 nlwkEkAre]
AL Wil EEIAdE HAANEE dEHor FH3e A deAd g B
T EFI ol I g HINRY 289 Y 8 A7 7 e AAET Ve
o vk A 84S e S AN S 539

FAA wgs B3] g Qb EAANY 84 o] EddolA|, B o]Z o] 83l o]FEo]F
34|, A 5 & &3 A-drug HgA (ADO)E o] &34 &=}
33tE A 5A4|% BBBE &°lstA SFst= ©d Aok sdel 743}

ol2g WAL A WEY vlold B o] AXYW (FBY . 2001222 , THUE |
10869.94D& ) ol 4HslEka 1Al BAFES A A & U= AZE 24 §Y 2
wlol 4l A=W #H YH/ES LA JA TR Sobe] ATAE FE7} Tbs
F AZE 71Ee AVSHAL, o8 JMoR FEH U APRIAL gaAY U] 0T
of ME & wroleoekoz Ao e ANGFLE.

2 &

=1

o,

oS WS gE Jﬂa]o] AE YedA B3A 2 olo] &% (52U : 20201110 , 52HE
10,828,083 )= Fal ¢ @Al HEAYS] S&o=2 i gl ypeizt 7k X 5|2
T2 HTHEE A=

iy wge A Y EAAE o83 v Tl A HES A s A58
ZAE (52 © 20201130 , 523 ¢ 10-2187144 )& B3l EHo] FHAE FAo] Agst
o, FEH FHAE FAl "Ddte e AGAE NESALH, ol FAHEY X
249 MELE HIHY
NES DEE (529 0 20201116 , S2HE : 10-2018-0096049) o 9 2= 71e]Z) 2 o]
E (Eplgallocatechme gallate; EGCG)Z %_17} ol A ARAA 2 AAHFAEE 7
A o34 =t Z'ske], EGCGe w47 dES fE3ta o]& B3 = f= AA
33 9 E0EF HA 2345 7 AEEE AFskE 7€, 71E EGCGe ¢HEA B
A7 1322 A5 MAHHe=w ﬁﬁo}"% EHAE A xs7] 01%31, AU FAFANA 2
]

Qf‘ﬂ’é}%l"’, A} 2t HOﬂH vk Alaze] <A

g = d 3x A
e E7, 27IA2e] & 23 29 8 Iued dd dSAA Ao, =




N

[o

O a7ae 971 +3 48 $54
o FHT 1ZE (2020.9.1.-2021.8.31)

ek AR 360609 29 (D) oK 459453 7
2 ol el 44 FYHS FTsa ﬂa&w 2=

o~ o]0
Zog B

HFES] AT 9] IS

olFAIE i‘&lﬂ—’F l‘ﬂ%

FTAARE- 2 ey an) 5 AR

ZARNA] # oh2} Z12ATH, Hlele/s 7

& YUIEE ZYokn o RO tiet 9 eplE 2 FEAT A1 T

) S oflel Ak 7 ZRMESE 4RI A9 ATHIS) Fe 37250
491 (d - ARIE Folms 2A) ol ol hdto] F7aks BEFe] SISl HYFA HAP o

L Fdus A79F

11 AR 3 4718 A0 5 43
GE 3D FH2 197H2020.9.1.-2021.8.31) ] SAIE Hodur 119 SUET- H s a A7) o 23]

S2A(A)
&= 34W7K2017.1.1.-2019.12.31) A& | A2 1'd7K2020.9.1.~2021.8.31.) il
(497t 21X F4H8) SE -
i 7§“ﬂr§jﬁ;‘ = F 9.736.456 4,135,082
71 BAEFGA A Q) 0 0
AT = F EGHhYSd
olFAY FAus F 9 9
190% & A7 30 1,081,828 459453

12 @743 =
O FAns 793

g9 $54

i
i)
o
&
H'E
)
2
o
)

29)F Ak Eof AT HF LS A
0]




o AAHTE GA B ALY FAuFso Ad 593 (2015-2020) SAAETGEA =8 HEE
20151 61, 2016 439, 2017d 579, 2018\ 424, 2019¢ 45 (== 191% 5.1/\d)ol
om E AFdoMes A AF7IbES 397 FAAE SteA] =S R F =&
T &% Fasie.

o A Al 20159 5.3, 20163 6.1, 2017 5.4, 2018 5.3,
L 19 AF717H50ke] |4 34k F & 7.0758 HoFL. o
© A7%s Bt FHQA SHEOE A7 ZA] el g A H ol B3 b
A7 MRS BHAE 53] AW AF7IE B IF 100149 49 &= (Science Advances,
Advanced Science, Biomaterials, Nano Letters) 5ol =&& AlAstd A9 A3 4 =2

=] O O o 2= [e]
sl es & 7 U+

)

o A AFVIEEF AT AAFGE AT wYo] WYHI JAAR HAFAL F:xl 5d

AP Fojuiare] Hat thu] oF 30% ode] AR Fele ok FET &0l deH, d

A 1ol 772 #e EoFa e At A& Ag FWCD S 20% ol S1AZE AdE

248t7] HaA AT ol wesol () AdEA H2F dFEF A3 (O wist 5 AT

718 3 FEAT A3 Tol S LI o] FojHofstd, AT ZEY AE Fat o= <

ko] AAA MEAA S o e, sATEsdT 2 B 7 AT o] AFHE T
= 0]

O AT d79 23 54 T4 A8

o AT HA, AFAMA ZAG L A FFAAA blo]eofoF A4k A Fope] A&
7bedt 71448 EAE dAstE ATFAY EES FESA, B8 AT Fon
FE ATFE5 S IC-PBL+ u§HA A AAE F3td §FHA 75 FIT 5 3
= A7AA .

. WY AE0] AFH0A Jb ATAAL Telst Lelcle FR FTAT BAHE &

=
wate] Aol £AAL PR wE e 7)eY oF,

O ZLATH ATUA

Enhanced antitumor efficacy of bile acid-lipid 20.09. | Journal of Al

complex-anchored docetaxel nanoemulsion via oral 03, Controlled %;}
metronomic scheduling " | Release

RNA interference-mediated suppression of TNF-« 9102 Journal of 4]

converting enzyme as an alternative anti-TNF-« therapy 0. Controlled 7(1;;}
for rheumatoid arthritis " | Release

Enhanced oral bioavailability of an etoposide multiple 20.10 = A
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Down-regulation of TNF- ¢ via macrophage-targeted 21.08 Journal of Al
RNAi system for the treatment of acute inflammatory 10, Controlled ;a ;}
sepsis " | Release
Phospholipid transfer function of PTPIP51 at 20210 o
mitochondria-associated ER membranes 502 EMBO reports Z}
Crystal Structure of the Kinase Domain of MerTK in 20201 ]{N?gggﬁg?%% o]
Complex with AZD7762 Provides Clues for 023 MOLECULAR t;(}
Structure-Based Drug Development SCIENCES
A novel allosteric inhibitor of protein tyrosine 20200 . . Al
phosphatase sigma 930 Biodesign A A}
Synthesis and Structure-Activity Relationships of 20210 2o
Aristoyagonine Derivatives as Brd4 Bromodomain 317 Molecules ‘%}
Inhibitors with X-ray Co-Crystal Research
Structural mechanism of inhibitor-resistance by ERK2 20210 . . 4l
mutations 330 Biodesign | A}
3D printed micro-chambers carrying stem cell spheroids
and pro-proliferative growth factors for bone tissue 2(1)360 BIOFABISICATIO %;‘\l}
regeneration
Human adipose-derived stem cell spheroids incorporating 20201 w4
platelet-derived growth factor (PDGF) and bio-minerals 001 BIOMATERIALS A ;‘;}
for vascularized bone tissue engineering
Size-controlled human adipose-derived stem cell spheroids 20210 A
hybridized with single-segmented nanofibers and their 496 Biomater Res j‘(ﬁ;‘?}
effect on viability and stem cell differentiation
On/off switchable physical stimuli regulate the future 20210 Jﬁg}%ﬂgﬁﬁ}%l? o
direction of adherent cellular fate 704 CHEMISTRY B A}
Stem cell spheroid engineering with osteoinductive and | 20210 | BIOFABRICATIO | x4l
ROS scavenging nanofibers for bone regeneration 401 N Z| &}
Evaluation of the anti-oxidative and ROS scavenging 20210 ACTA A
properties of biomaterials coated with epigallocatechin 401 BIOMATERIALI ; ;}
gallate for tissue engineering A
One-step harvest and delivery of micropatterned cell 20210 ACTA A
sheets mimicking the multi-cellular microenvironment of 401 BIOMATERIALI f_a;‘;}
vascularized tissue A
Engineering Multi-Cellular Spheroids for Tissue 20210 H‘%RX{QESEEE J‘E',—%
Engineering and Regenerative Medicine 101 MATERIALS ;ﬁ ;}
Bioactive Membrane Immobilized with Lactoferrin for 20201 ENC;%\SIEEEING a3l
Modulation of Bone Regeneration and Inflammation 220 PART A ] A}
Fabrication of 3D plotted scaffold with microporous 20201 JS[XBFIEQI]N%F o
strands for bone tissue engineering 201 CHEMISTRY B v
JOURNAL OF
Adipose-derived mesenchymal stem cell spheroid sheet 20201 INDUSTRIAL FE
accelerates regeneration of ulcerated oral mucosa by 105 AND 4l
enhancing inherent therapeutic properties ENGINEERING | A&}
CHEMISTRY
Immunogenic Cell Death Inducing Fluorinated &
Mitochondria-Disrupting Helical Polypeptide Synergizes Z%%O AIS?(YI%E%ED 3l
with PD-L1 Immune Checkpoimnt Blockade A A
CRISPR-Casl2a with an oAd Induces Precise and T
Cancer-Specific Genomic Reprogramming of EGFR and 28(2)91 M%ﬁggg]ﬁéR 4l
Efficient Tumor Regression 2| 2}
Optimizing Active Tumor Targeting Biocompatible 20210 CELLS E%
Polymers for Efficient Systemic Delivery of Adenovirus 726 ;q;‘;}

_66_




The role of viral infectivity in oncolytic virotherapy 20210 | MATHEMATICA | ¢
outcomes: A mathematical study 401 | L BIOSCIENCES v
Metformin Inhibits Transforming Growth Factor 20210 | ANNALS OF 2o
B-Induced Fibrogenic Response of Human Dermal 401 PLASTIC “X}
Fibroblasts and Suppresses Fibrosis in Keloid Spheroids SURGERY
Overcoming the barriers to optimization of adenovirus 20210 JOURNAL OF Al
delivery using biomaterials: Current status and future 99] CONTROLLED ;ﬁ x‘_}
perspective RELEASE
Molecular dynamics simulations and experimental studies -
reveal differential permeability of withaferin-A and 2(1)5%0 SI%%I\(I)E%C %ﬁ
withanone across the model cell membrane
Polymeric delivery systems for nucleic acid therapeutics: | 20210 é%%%géiL%FD o
Approaching the clinic 113 RELEASE ZF
INTERNATIONA
Oncolytic Viruses and Immune Checkpoint Inhibitors: 20201 | L JOURNAL OF | n4l
Preclinical Developments to Clinical Trials 116 MOLECULAR A A}
SCIENCES
3D printing of self-healing ferrogel prepared from glycol
chitosan, oxidized hyaluronate, and iron oxide 28(2)(1)1 Cé%%i%{%}gr %;\%
nanoparticles
On/off switchable physical stimuli regulate the future 20210 J&%?el?ilag &
direction of adherent cellular fate 609 Chemistry B ] A}
Novel Enzymatic Crosslinking-based Hydrogel Nanofilm
Caging System on Pancreatic £ -cell Spheroid for 283%0 A%C\}EE%%S %;‘:—]
Long-term Blood Glucose Regulation
Plasmid DNA Nanoparticles for Nonviral Oral Gene 20210 NANO o
Therapy 524 LETTERS A}
Cerium Oxide Nanoparticle-Containing Colorimetric 90210 | ACS APPLIED | -
Contact Lenses for Noninvasively Monitoring Human Tear 507 NANO o z‘—}
Glucose MATERIALS
Oral Delivery of Parathyroid Hormone Using a 20210 ACS APPLIED 2o
Triple-Padlock Nanocarrier for Osteoporosis via an 215 MATERIALS & t;_(}
Enterohepatic Circulation Pathway INTERFACES
Engineering exosomes for pulmonary delivery of peptides | 20210 é(C))[I\JIBFEéIiL(}%FD 4l
and drugs to inflammatory lung cells by inhalation 101 RELEASE A A
Pro-Peptide-Reinforced, Mucus-Penetrating Pulmonary 20210 F%II)\I\g}FII\IOCIEADL 2o
SsIRNA Delivery Mitigates Cytokine Storm in Pneumonia 319 MATERIALS A}
Brain gene delivery using histidine and arginine-modified | 20210 é%g%géiL%FD 4l
dendrimers for ischemic stroke therapy 101 RELEASE ] A}
Combination Therapy by Tissue-Specific Suicide Gene 20201 MYE(])DI\II(SZEIL 2o
and Bevacizumab in Intramedullary Spinal Cord Tumor 201 JOURNAL Z}
Delivery of miRNA-92a inhibitor using RP1-linked peptide 20210 ]Jg?gl\}/}EN&IE; A%F Al
elicits anti-inflammatory effects in an acute lung injury 701 NANOTECHNO ;ﬁ ;}
model LOGY
O 2% A7 BEATYHE 24 (97)
o al
T8
= A Phospholipid transfer function of PTPIP51 at mitochondria-associated ER
= membranes
1 3% =
o = EMBO reports
DOI 10.15252/embr.202051323

_67_




—~ )
= el = o 9 &
| TR yeanEen 2 ”
i — ko] o 5 A 3 o
~ = S OEOtO U — &) i _ =
HgEEdT 3 m&_ﬁxmﬂc B Mg N o £ ﬂfrm%@ mwwuﬁwwﬁm g2 s
SA By~ [ B sl D= N ® b !
TaEEMm = wwn%_ﬁiam _é%ﬂ TE Enpmn Arrm e o= n
— N T~ 2]
Y Sy = g e B s St AN N0 =5 =
PEX & I &8 ETRX B PR L8 i
%(M‘.M‘_ﬂeﬂu’ o OC,.Weﬂn_AI mogaﬂ,.m]”.lk_viu .m..d ﬂwﬁwﬁ ol L‘._#‘_EOHTHWU N Z,ﬂ.al,.m M,ID\I x 3
XT" oo 0l e o 3 an @ A JooF R I ) =l ]
ol o NloZo = RN e i BT &N T ~ :,_Hoﬁao‘_w 0 = |
Mmﬁﬂ%mﬂmﬂr m.m o _,va]_/ru%ﬁ%ﬁn_a/ E=RS o u%ﬂoo_ex E_EﬁM %x¢ "2 25 S
Aﬂkoﬂb_o,_o S T IR B dﬂx_. T 58 =2 == F:l RRol) ke N ol 2o || 8|~
T ol =43 uéaf%mf?@%mmﬁ £ S| L TIwNe %i_éﬁ S5 2|92
- . 9 -
mmmwlm_.7&reid| g mb 8 ﬂ._m_.w _mw_%ﬁﬂ o =0 m W M }WWE XMD_I,_tﬂo Ewmz,_m_.q,_tmﬁ 15 m o m M
N2 e R D N i MEHE]WH,WE — QIS T X T o i 3 N
ENHWHO o 2 3 nNU ..m wﬂMOOM 53 Jlﬂu_ll XLIM4 mM o0 m S :T“MMEEMMMEM N EELWMM AT,@.L mu o m s
= = O'@-= = ]
Teamox | [34]2 |5 SorRSTsatanc | EECIE 8 S AR Se SN
= S R (.aa_ 0l CE h.mn et _.A " e lﬂmA _ [ - | .&
oF yobluj = Eold | = AR X d xS PER| I | 8| T igw s B N Rs S | = | 2|E
o M Sy S5 2 | & | o gl ol 13| E| Jowans < Njot © g2 |2 |58
ﬁo‘.ﬁi T o ]| L&m m | B :i Eﬂ_ I Lﬁlzﬁz,_ g =& e s MHUWM ‘_urkoE,mLEo g R=| S N | =12
ol CEIL e E I 2| SRR e I
SmF XM= SRR = R £2 S R oy P ol E R 3 |7
T T R £l = ARSI &g = N R TR 5 4|
L T Exl @ | S| Mgk e g 83 S| KMoy B Simn 5 & gle
R iy S5 S | Puew! E_LPAX oS P _ S| Nooduni IR o2 S0 21°
,._.01:;l1m_|,mux‘*ll kS = | xKio ‘._,,NATE M S O = = K =o)X il ﬂﬁu.__.o_a o g
eI M- 3 N TN S S &) T TR T a& oy
T s | |88 R e £8 el CeS R g < ot =9 .
aaﬂr.% HAUJ% mm OWE._EOOEU q%,_t z_lioz_.‘_t 3= _.__n_ur_A ‘_Mbomﬂﬁwﬂa ATo_m w.,m =
R EE S e Kl i T i 725%7 = " S
B e o5 ORT MIET o W T 25 R N S <7 £ =
m ™ 3 o O R L T ) B8 M worn S - o % o= )
MsTod | |8 Ut_i%iﬂyéamm EE T TR = = ;
Fhopo = g o %R0 5 = < o K s I~
ermﬁo%ﬂmUﬂ 3 MW%%&@. LalEec mw mm zuz_o%%ﬂ ,_qormﬂ__eﬂwﬂﬂﬂcl m N
B ___Ton 2 2 e R o0 F P o T \// A= o
| || |siieE| B Beesnie -
M 5= RV, = Fo x e -  |=
doRT ey | |2 SIETORERRART T T TE D o | |8
E R T T | R OR M A Rl e mE| 8 |
T |x N e < TEl W |5 o oF X
I s L T O HERTEE - R e || 8 =
Morgr b | BEoim |4 o © o R o "
BRI R o |Res | Anir BT | & 4
o
N

- 68 -



JI)or o
mgi_ﬂun £ :L_ QL_ N iy 2
o 0 K- s} Q
ovwmmﬂ £ Ho%w zww ¥z, = T o Mm@_mm
ol B © ARR BE mpden  METm = R4g
MR OE el R R X e o s )
il =k R B « TRl T HEE T || » o
Ty 25 N IS HoZ - | Ul ooRGE = L5
TN DY R NA T & ﬂo_eﬂzeﬁﬂﬂmmlﬂoﬁﬁ S g
=P 5 2| 00 e S A s MR =™ 0y g I
s O S| Wrgr xNow S P ok:k B Sy e ke Bl
5T SE | 5| mEEeRT Eet SCRum g It |2 g |8
O : = — SO 0 = ! U] e YR © o
il | (8] T4E4E | | 3B et i P I T
) o — S= AN Oo B T 1ol TH N “ s
Blolm St | € |g| TR L8R 8- & N vt il 5 | W oy .
) | SE X E .liu i ,I.AEO
H = TR 08 | & |E| ZFEiE n TS o e e B Ty o< 9
T — 22 AR = 0 O R R g G P
STs i |B1E BEE || a | | |SEmERe| 28] e
ity > = DyzTeln £52 N L e P B = B = N e L
ZMM_a ML o g S| TAZmu¥s = .8 %iﬂﬂf%ﬂmriﬂlomri S |2 2 do
_ ] TONX AT = i 0"
PHER 5° |23 muSoRE 283 T H T s L% =y
oo BE | B |S| mo=TREX GES | X L o 5g| 8 G
fodods ™ S22 (B ansTeRy 8gE 2| Gt E | B5 | et
[nx N ) . P - v 0 E Ew o
T Ts |2 |g| Srigend 255 | |5\ Tammsiireile | (229 |3
il N i on = ool B =g > T 055 ] RO 2 3 s
2R S.g 2| BESwTo D85 5 ﬂomwwmwwﬁ_maé@amﬂ 52 2 | ;m%x
n = g ITZuT° - 8% B | =W S VT =0 T
T ZE 2| @hfuy 0 g < H%%@%M@ﬂ%%ﬂm% g2l 8 | |mET
~ — —_Ty — N ) K o —_ O 1 | =% 0
mh_wno% s2 %ﬂmﬂ&%@ 2= = WﬁjMEiiﬁ%Wﬂﬂ% 58| ° |3 w_x e
PRl oR = & = PR, = 8| s olo] ko1l o Tor % 20 < =
e o w = TLo o O WO og= N | B
W™ S& OnER Il & 5 | % qiaﬁuaxoqrqql% 53 i
{9 i RN S| 2 ®m oo T8 T o bl a1
ooV K| % o~ <IN o . ke o hoﬁ o _- 2 "° mo - gw S |4 ro
R 2 o NI S |5 | DopmdeE oy A Mo, £5 S |° o
{ort-o-of = PR mE Lol o | B | Wi Waglhsat o] 2 55 | = ,
Loﬁwr%uﬁ S o WA ro| N S 13| o o {7 5E 5 ﬂLmMmam
crEnT 2T S| & ST ATT W HBN LB £5  |S |4es
X %o . wn | = ﬂ.m;L‘_.__._‘muH._aﬂl\ulATﬁdﬂrﬁlﬂﬂ =g= = |2 A
Mu X N_.ﬂ M 3 N BT T El = M= = |FAR
e [T _ X T % e — -
Tamar BE B RLlg| ETEELE ORBEOTL 2.8 HE g G o I
w| Q| mrhmREes (Rl Awr |l R S B A Tl b | = |#E
W O = R0 o N N o)
KR | Er(erEe| X | T -
Lo
©
o~

_69_



RBP)E daFo] AFA7IA, A7 7AFRIS &54d Aoz FAI
Hera | R T, FYES T, gAHEN F=EEdd EASIEs. I A,
S8 9= A=A RAGES] _WH2 oA @Eyrse Slmsiel
oo | BRAETS TEANIIE ARE AAS oA, o JVELS FHHELS
TTR BT adlHow Aad 4 sli wolealcko R wsold F 9lg. o
ZA3}= Journal of Controlled Release (IF 9.776, “39l 5%)°l Al A = 2.
hod
e
= A Enhanced antitumor efficacy of bile acid-lipid complex-anchored docetaxel
= nanoemulsion via oral metronomic scheduling
=
%EX} Journal of Controlled Release
DOl doi.org/10.1016/j.jconrel.2020.08.067
S
S
&9 g =Fe F&A oA docetaxelS nanoemulsion FEAE WHEO] BT}k
AGA | AR A7 FAAEA ] TS BAFE
54
e
2]
=+ A | RNA interference-mediated suppression of TNF-« converting enzyme as an
= alternative anti-TNF- ¢ therapy for rheumatoid arthritis
o
%gx} Journal of Controlled Release
DOI doi.org/10.1016/j.jconrel.2020.11.041
o) £
1879 | sy nage A 434 daoey B lEe Fries aage
Fata | AEE AT FAAETA Feo NsARA, a7z Friex FE
34 0| A= 7tsde BAFUS
44
@ AT FEA4E Es= ATEEE FHZ 14(2020.9.1.-2021.8.31.))
o
W HEATIHE 44
Hod gkl A2 2011 39 Bristol Myers Squibb (BMS)AFS] o R.o] (Yervoy; Ipilimumab)7}
Az2 v FDAS Q¢ woud Z2d Aehisel W FhA A% WEol s&sigom
A ket AAS Holal g EF 2018W v AHF e AAEC] 19%= 2024 d0= 480
9o R 23 Zo=E AWt AR TJhesAdol & AIAS. ey MgHE AdA
(Immune checkpoint inhibitor)E @ QH O =X Qe A& S W A5 &2 10~40%
1 o B33ty A8 A5S Y F s Ueks Mdste Ao #g B8] dFHL S

Advanced Science (2019 IF 15.84) o %A =& = AAE  “Immunogenic Cell Death
Inducing Fluorinated Mitochondria-Disrupting Helical Polypeptide Synergizes with PD-L1
Immune Checkpoint Blockade” oA+ WU MaxAE (Immunogenic cell death)< F%3t
E el N FLAE pEste] RABE dAASL HEFAFORR JE AABE A
WAl Bl anel dAYE IR L
B A7olA AR Aetol= s FAAE vo]ERCelote] gutg Bagoen HE )

o




GgskaE A A4bsta, o] HAANA BT st mE ~E#H2VF AZAE A3
| ZAIE S FE3IH S S, Heolmg EFodUsigozN YAFRE 3]

4 %50 SHES A S. F
5 Holl vt &
HYRkgo A4S FEdty TFoZo A3l "WIME HAFEE FUFgH FA
FHAdAAME Myeloid derived suppressor cell; MDSC) 2 =4 TAH X (Regulatory T cell;
AA75E she AMEY TS AAAAE AT T3, Aol
7hh e B B¥E QWS % Aol TAE ERIsAS. B dAFAHdE |9
AMEL J9LY AZAE FEAE Adsty] A9aAE 2

el

< Hole ¢dllAe A=m &%

o
o,
X

et
2
1o
E
35!

S
>

o o2 18 H 18
ry
M
24
A
N
o
&
o ok
Fo
L
N
ae)
e |
l:o i
N 1 o
i
il
off o
ofr
ol
£
5
iul
e
(r
)
4
2
me o o 38 @

Y ol (B [o B lo

;%
3
7Q,
B
i
o
g
18

R

o
- r
ol\

= A
g "
fo o
e X

o

oy
M oy
rlO k‘n{(

i)

i
w2

82 o
ry
4
A

2

(o]

Bl a2 of
£y
{4
&
¥0,
o
rr
juind
2
>
™
f

oox o2
)
» =

oo O
N
o g

S Zo=E g B
d AdzolH, Fetol= IRk FebAl el MEAo] e

2 % 4 X

m Jp

oy B

(o]

0 E

oox 12 ol
2
N

rJ
e
2

A1y T dig A p AE ASe AAH 2Eg2st FAZQA 55 WY jkgos
Qlafl @2 AZ JEES B o] d7e 52 A Yo =R MEE BE3a AE-AE
FEAEES Wafste] WY WS FAaAZ F e uF SelsEA UYxdE Aol AHE
AABAE. solEE2d U 5L Exies U3 283 71 B4 S EFEL] AR
b s o] ElZ2ALobA uizf ¥EgS T Al EHel Uk gFe stol=E2A HES P45
Az o] AdFoA BoE B4F Jtu 7|dk Sto]EE2A UxdE Aol WHE Farvt
A F7hete Ga® Aol dalilek /e A2 WIS AAF =3, AE 7]
XY Y e AT ANERE ZHEFS AFTE AY. o] A7 A F A Aetdn
3} shAy ) -85 Nathaniel S. Hwang al<=+ o] A+ Z3E B EGC Therapeutics
2EEY IAE AP 3, S2E Y Ad FAE FF e (=1 Ax & AdH? 557
2021'd AR= Aokrtol 24 3t wH AR EHoE HdASIa, R&D AW, dEAd
2 F7FANEAY F& St WAl gk AEZFHA A 5A T Hdulo] ojekE A
TNEE ADsta, AEJdFHFEAH A e g2 ALdA S w3k Journal of

Controlled Release (2021, IF 9.776)o AAE  “Down-regulation of TNF-« via
macrophage-targeted RNAi system for the treatment of acute inflammatory sepsis” += thFgh
9FHAT A5 WEOR AEE 5 A ABAE E4 FA4 AW FAHA P
AN A B dTdAE 712 FAE o] &3 A5AA THS /WA RNA H4H S <] 830
A ABATZAAT AFFE Ao EARILS AAste] Rg glo] ARFAE Fuigetel 7]
AT F A 2L Ve AESAS HEZL A el
o 5 N

s FEEE AAY GFER U 71E ABPE oY FAAT TR FRAT A5
S BAAE 23 MEFAR AFS Folt WHAH ol Aol Hx A7) £4 x7
S 27] 43S AT YT AAT A AE F AYS) He ARE 2T B AT
o A% GZ F% Ao EAAL Bulse AMEE BHte] 9F FFoIA 3




AT FHES AT £ e B ATE T EHEY B Folu Frbelx BEY, wy
5 UE 934 ABINE EWAZS ABHAS. B AP APFY /276 £33,
FRPT %0 AEH wh Aofrlole FopE o]Z TEW AP EL mAe AAFIL 9
o
s

2018 ABHE IE T2 oA Hlo]l oY S St A Fe StUE ‘:‘EE]“OE]
2021~2023¥ Z27]¢ 712 WA Hlo] o Hok: 3t AAAROKBIGI) = 3R B
of QA E nlo]aA, ME W 22 X8A 7e& TI 7|E ol JiEF ¥ —v—XiIOH
e 7ol g oA AA FHLeE ANY LHES =Esta 5. Biomaterials
(2020, TF 12479 AlA=E  “Human adipose-derived stem cell spheroids incorporating
platelet-derived growth factor (PDGF) and bio-minerals for vascularized bone tissue
engineering” & HFo] 29| ¢F AbJollAl MxZ P X2 X5A Y #AHEoke tE ATFHH Y.
B AFoAs nlo]eoefo g A4S W Qe SVIAMEFZA (stem cell spheroid)ol]
AR FEARAE A FZA o2 gA3te] Vascularized bone formationol] AF&2 = US<S
e 71 75 Fal A EVIAEFRATE ded] EVIMAEE Aol dgste
O 52 2AAAS] e o2 4 JYAT A WY AZEZG AR Qg Al
AEE A, B3 Zhete] WHE H4E5Ag 9 AL Jee FAE A% 1EE

g2 74" 2ds 7=
71

iz}

=
f
WO owE

Ql

il

L
=)
=

o = FAAT, AR 22 o A dF FAE AT AJE=F
A EAZE dFEA7] il A & 23 A5 3R E7IMEFEGAE A E3FEA
she AR dA s nAdEe AAYEE ol £dd ME tASAY Bst
W2el A grb F2 o]FoAaL gloy, Ao YA xZor E3T F e AEZAR
= ZZ Ao 2 & A FaztA ool g A 231 e A Ay E
o7 wgAsto g ojojd JheAol U MER AE B xFH XEAY ol
B AxaE 7]Ed] oF 100 vlol|m 2w Aol A4 AHfragmented fiber)
ds B3l EVIAZFEA WREY AiAFT FAE AA, AZAEE A §lol
A 22 B3t 33Y S7IAETZAE AR oy (Acta biomaterialia,
z2 ARE HAAe EFHA 7es TILE 7 Ade AAAELe] §Fol
5. B dAFolAxe o Zg, A4t 22 nloje muvlEd dAFElAd
platelet-derived growth factor (PDGF)7} Z®HE 7|54 AAANEE MEsta 714X &3,
FERJAAY EF glol=: AdHom T £3171 7Hs3 754 E7IAZTFAAE /RS in
vivo EEERE 7548 E7IMETZAE oA A e 72 & A4 H XH%ZX‘ i
oo o] FHEE ASs T 23, 2 Ao AMEE ARY dA
AL AW AR 58](10-2016-01409DE E 3}
AAleF ke PHr|es AFSIAL #HH 5
FFstuo A 22HoE SY 2HARR A
E XYste= S ol 2o oF Fofe] Tk FEFAT, FE&3t ¥ = AAFEY =2

A& AABEAL

[u

)

l

Of

2

ultd

- olN

(T ood

>0
o o]o

d
ok

i

Ty

by L

o =
1o mo
czlo
Eg_l

[y}
o
—
J
o 1
N
N il
e o
E
frtl
J

o
ol

o2 :l
o o
X
35

4
2
-
i g
RO
Ogi'_r‘
ol
=
¥0,
o
,R
=
>
M
r?
oz
[—
g
o

)

_72_




2. A7e A A%
© AR5 FAH G285 Fo] 44 2 WY

O

O

FoTare] ZA %8s o] A4

A Ste HLIBF

Academic Editor & Editorial board, PLOS ONE (2018-& #}))

Co-Editors-in-Chief, Tissue Engineering Part B: Reviews (2018-& =})

Editorial Board: Biomaterials Research, PLOS ONE, Journal of Biomedical Materials
Research. A (2014-&A))

2021 TERMIS World Congress, Scientific Advisory committee member (Masstricht, Netherlands) (2020-&
)

Biomed research international, T2 (2013~ A

A a3 2

%237}, Biopharmaceutics-based cell implantation for diabetes therapy, 2020 d=refA|sts] %3] & =+
A=t (2020 International Conference of the Korean Society of Pharmaceutical Sciences and
Technology), Online live lecture , (September 10, 2020 )

Fonre] =A% Sge@F FF 73 A9
AN A F5ATL7|E MOU ok 27 2 A 8t&0s) FoS5e 53 d790g 2 7]

7 SHsE 741;’8}1 ot #Al COVIDI9 Aoz Qlste] A & o)
Ha F7F of gGA v oE YPHE HER st T T4 e FFo] o

@ =A FTFAT 23A
D <E 3-60 H 197 2A4 Z25AF A4

re

ZEAT FAzt g DOI H&/ISBN %
¥ zsdTrg =29 |aEAB A FFIT AA #4 ?; Yl link
FARG |FFATA e

_73_



Engineering multi-cellular spheroids for tissue
Japan / - . . DOL
engineering and regenerative medicine. Advanced
1 Tohoku i 10.1002/adhm.2020
) ) Healthcare Materials, 9(23), 2000608.)
University 00608
L L L https://doi.org/10.
. The role of viral infectivity in oncolytic virotherapy )
Australia . 1016/j.mbs.2020.1
2 outcomes: A mathematical study
08520
] Molecular dynamics simulations and experimental doi:
apan, ] . . - . .
3 Ipd' studies reveal differential permeability of withaferin-A | 10.1097/SAP.0000
ndia
and withanone across the model cell membrane 000000002574
. . ) ) https://doi.org/10.
Netherlan Polymeric delivery systems for nucleic acid o
4 . i . 1016/j.jconrel.202
ds therapeutics: Approaching the clinic
1.01.014
Brain gene delivery using histidine and DOL
v =/ B 2 . . . . . .
5 =qsta arginine-modified dendrimers for ischemic stroke 10.1016/j.jconrel.2
T =
therapy 020.12.053
Z=/25| Pro-peptide-reinforced, mucus-penetrating pulmonar Dok
6 RN e U N &P ¥ 110.1002/adfm. 2020
gt | siRNA delivery mitigates cytokine storm in pneumonia 08960

@ 9% et 2 AT/UHY ATA DR AN LAY

_74_




O A 3597 2 977 TF A5 AL

A7 =4 SEAT71 MOU gk 341 8l =AstEtis] AHE 53 47U 8 7
WF FstE Ey_—s}aq stgleyr @A COVID1Y d&o= Qlgte] ez dA7E 3L +
S dEubd 8 3EdTE FAsteddE ofHRE AL AL

A¥IAL AYFAE EFskal v]= University of Utah, MIT, ¥+ Osaka University, Tohoku
University 53} 9402 35A7 U =98 A&Ho2 Fystu glom %oz COVIDIY
d&o] mEA THHA Fe 7Fsdol Brlol of#3 2l VW] FFAT <
=Tt 9 A7 |Ee] A7t e wF ARe SNt 3

il m

e o e
NEES 53

O =4 52+ 71 3% 5 A

u]=r University of Utah (Depa rtment of Mechanical Engineering) Jay Kim w4~ 43} MOUE A2
st} Ao AT 2He s, SREH WA Eokd AT A4, et AZAY] oo wk Sl o
A FJetdg. T 2 AFAL o] MOUYA FFo 2 #A4S zhes A=A B}Oh LI

ol F ARl 714 B 24, 7] Al 7L A W o] A FolA Fxd AL dYsA
o

SFEAY A2®l AT AA Hu @A MIT Robert Langerm s A7€ 3 ZE5dATF
E Fy3ia g;th (COVID19 &0 = Ql3l]) F7]H o= vt 212 3|95 Fa <
TAARE Ffstal 48 FFATE THSHL A5 = AT AAE dEEF d4
A g A=

Hoko]l Ha @PLAE0] 73+ international oncolytic virus conference
o] committee MW Z Frodste] 11€e] vl= Arizonadl A & AZA RS FH|5HL

o, FAsle] FEZ WHES Vs ofAFY.

_75_



ool ol
o Tt - 000 tHE ((=F)00000000)

- 76 -

I

B
o
= < o < ©
G M- oy -] EE
m tho mm% 2 5 S INGY S l
el 3 e - 2 X o+ K o] . o .
= we B X B "= Ny fon
!
=T = e x & o o o
" 3503 T . LT
2 S 0 —
wmﬁ —_ wﬁﬂ%%_ﬁi ﬂﬂn% s Ho 0
BN E %ﬂiﬂmg m_x%w Ewﬁ. u.ﬁ
ol N i T B )
a| BE 2 PEERE FEL T M3
b o ) o ¥ R o 5 cola
W ol | & wF o B 5 T £
- 3 155y Fra fr F 5
w A y %.@ﬂz ik = K ol =
- » uo%i%ﬂx o T X ,%% o
O o 4 © ol Mg o+ 5 F % 2 o)
N o m.go&olaw ﬂﬁ{ ﬁnA ok
pRc S| o | = M Zg M o ol & o
T © u_xu%%r @ﬂmﬁ MMMM %_@u
mogﬁ | Ew_aﬁ#k R T T
wr:.; m./l o_Lm_.n_/noo» imoﬂ_ua@.u ~ No i
0| - r S — o) Ak S o Njo o
= T T o p T2 h o i T %
EA 3l N rammn TX ey
o ooy o W o= L N T _
X Bl = | 7 ® = = D o B
o 3 W F e o pEw ¥ Jo
O 1FN_.1_ ao AEﬂMe_ﬂ_.dl Ulﬂo_”oﬂa mwm W=
~w 3r R Tawd B L
A t+ Sl ziETy e T i T =
< 5 B w g o M 2 W RS Mo ) ol <
= CE T RRH o oW ol o
Mo — B oxT ! H o = oF .
= e NP %o = ﬂw_; J oF X AT ﬁl ,|1_ it E._ i,al
ro B - O 4 o w H C pe <
W Lt L .
EO ﬁ\_ — WL LO._.O = ” ol n_u._ Eo ﬂ wl QU ﬂ.\ﬂ m __O#M
lo S o T o
o - ok
T




- 77 -

O_EA
uf,_nﬁlh,
%\o..m RIS
]aLﬁ/LaLr.v o ,mwlnA_.o
qn_rmﬁka w.oxE Ay T
S mE ® G T
G 2 il o o T IS
el = = el pAEE < op
X o e 8 W =T N F L3 g e o %
X w8 o M in w W o e I x
PRI by L " T T w P < o
e i = ur w5 i) i RS iy
Ow — = I R _- Eo)l i ~o E_E oﬁE g o < B Lf ﬂl‘._ T
= s & N X T N W 2 < UGy T
A .Q]F@m y EE._ - ﬂoﬂ = o s ol s
3R %) O_U b 70 H_._L il JE W\ E.—.O UT._ “EE X Jv:Aﬁl 0 M_vlf o 0 _.EE ‘h
Kim,:w — R A il w"TE = o B W K
MwﬁﬂummA ° ) Eﬁm Gl ks B X B Ne:;E S =
. A‘Jﬂ.&l = o o
Loy e 8 B < o e <7 TR il o o g
To o 8 G = %P g ®° & Uy R Eﬁ %o A+ e o <
* T 3 _, ok W T N 0 qu_o o ]
]E._leoo _]1 W -, ™ i 1_|_z_._- I
= O o < b K = = o o ot T = = ~ o
& a B sy =z B " o < o oo
%qbﬂeb@_o X 3 b Joow ® T B o 2 X
Jqlnmm__% ol X = Ao = o M J.L;Eo = o ~
%@@_q.mwwﬁﬂ F wE TR ] B L ol i
o O ,lr(D\ - .o —~ N —
ol T o e % EJ_OA,_ - inly L 5 X~ v
T~ .. fr I 2% M2 S w £l
_, Ho O No '~ a A X o < - ol = _ o] N ° X
- n___fl%@%i_ DR o+ I 5 * 3 4 g o
=T e s = o X = N
MMlmHéMmmﬁqﬁ » X Aoqmz. %vﬂ@u N o Hommmwww_mohﬁ o
NS . RS R il Auo,ﬁffw s
A% TAJqooma o r ) B & P e g =z &
iL@EEV1 cliy o+ T L 3T W ob oT%4@1T oAy
) .50Mﬂﬂ o R i N T8 2 T T =
G 3 12 2 o R d o KA SR 7o R s &3 Ty N
ﬁmammma%@ Wﬁk%e% g n L B G
B . 0 3 B 0
d%&%mm%?%%%zd@%.ﬁgﬁ § Zflwgo_z% )
< %lg&l,o@@ c_k}E_ﬁ% o I PRy ?#%ﬁﬁﬂ@ o ol
KoV o S o7 o —~ % o] B < H S oLy = e
O ﬁ‘_E?a:Li}omﬂUrmﬂHﬁ — W o Wdlo_s%ﬂw ;ku
- Nﬂ,ﬂmM%um_wo*ﬁuﬂJlHATﬂwu mﬂ.m_u_oﬂ,_m_,*lﬂnood,ﬁ_.@oqw ,mam
o : %ﬂl%&%% T o o X F S bW S s
o . ) = B &M@&U%dmﬂﬁmiﬂug B &
O F;EJI%E%EO&EﬂJkB]WﬁﬁBTMMﬁHEm
- 7mﬂg%;a%iﬂg%s
. oEﬂ_]mL%_zTAMH#mﬂmf
ol ° N %o o o o) o ~ sld o
s O . m o= Mo
R




Il

Y I - 000 ul= (SHETHStWEESSHhN

K4
-
18
o

ol
il

B C D E

T A= BK FOUR AFYS E3t (D H}OLQPJ‘?-F AL EoF 4

A_

O

El
Ho
re

=

Asta 2) 531 S2HITAFS Pl AL FHo= “S‘h A
2 AS FAdugE Ad 5dzt (2015-2020) F IF of thg H=
5.3, 20161 6.1, 2017d 5.4, 2018 5.3, 2019 7.0 oL, 1‘& g
of " 4 IF & 707558 BAFAS. 53] Ad A3 &<t IF 10
=+ (Science Advances, Advanced Science, Biomaterials, Nano Letters)
At A7l AH e Ewety Uee & 5 AS TP A2
(2020.9.1.-2021.8.3L) o} EAIE FAn 1909 THEF 2 a7 A7 o A3 AT
A 360,609 HH (D ollA 459,453 Y (D (7 FHoAug 1917 A7) o= F7ls)
BRI B ofje} 71xAT, Hlole/elg 71 A AlR] 5 L& e 45o) 4
NS ol ATl WY $YNS Frokn §ETY I A7 s} R TEAT 3
Ewsfels dyre) R MgE A0R B 5 9%
Aol A Holeeler Y #Y Bokel A4rbed sIU/AE E

o

fo of |ox
N
)
>

Do
S
EOXL

rL

oot o e o x| | 2>
riﬁ&oi—ﬂrloﬁnﬂi’.
o o XM
er [J\l
e ox o
mlojgrO
-0,

2
o

1

2

-‘J-l

i ki
2 fo

2
o T (i
. A
r2 o l‘lF
do
4
K
b
o
El
Ho
2
-
.
Y
2
El
n
il
o
re
=y
i
offt
o
o
o
o}
=
+

o 1o

do do N |2 riz o
-
(}E 2|

w
\]
—
& o
P
o
ey
|
>
x
FXL

I

_’_I._L

Fedalg A ol ol Ageto] 8k Ez«l 0‘/}01 —"E_r
7J§P9] ARE & F Ue

=224 z208) | @ A3} SHo e AFH7A =4 FEsaT T8
A g A=l HHE S A7UY H VsnF 3

§ COVID19 Aoz <lale] fHoez <

o] Aol Al g 3] Fo, =Al 8 FEATE FHshe dele o
A olEg ofEfol= £kl m= University of Utah, MIT, ¥4 Osaka
University, Tohoku University 53 €402 FsdATol g =95 AL£HoE +3
st glom m3F Ad 6ol 2l o= Y, =TT (Y8, TU, X,
AL E), e7tofrtti (P &), 228, Aad, opdlo|Fo (X2FZ) o d7XE
o] #osl= 1Ist NRF-JSPS Joint Symposium on advanced biomaterials for tissue
engineeringS AFA oz NS ¥OZ COVIDIY Aol wzZA TAHA F&
7FsAdol Bl 28l 7IRke] FEAT FUFES T3 I E Il I
S W AFE I g 220l EFAES A5 &8st A de &F9
ZIRkE YWelal Ao R wHw, &, T, ¥ T e g E AF|EH =4
A AT = S5 AT AdollA FAststa F71HQl Baude] AlXH

B_L
nﬁ Ny
o
-
AURN:
ol

-
L

.?_

o 8o =
y B S
N o o °
L e 2
rﬁ‘“ .

TR

>,

a

=]

~

:(m
J?‘J




oH
0

o
hin

el
i

o

1oH

AA st o] d 4

[e]
=

|

_79_



o A 19 & F APA A8l FFde] 371,250,0009 0.2 Frojnla 10 41,250,000
A dFHIE FF Ao, g2 AR 194 3 b Fhol iy FoAng 1909
A7l (A 33,000,0004/19) thr] 23 =5 235 FHIIAF

A (YA RE(F) ols& ) 472 A &
N7, EEYXA(F), ®Fyertdlele, GAAAAA} BUHY) T F¥oE, dx

Az 2 48PS FYSL Ae

A
e
—
A
lo
El
r_‘.(g
ol

o
[«]
(@)
El
9r
rr
A
Qb
o,
NE
)

25 A% WA tiAAE 323 nlblol2 24
AR DA BA. 55Y ¢ 20210112 , 55 | B ukskle] AR
Ax LA 8 SFAE A

W ol Exstae dAAEE AdgHos 48+ el
ek ol MINE 9 HRbAE 289 o B X5V TS AASH, 71Ee MR
ASAEHdE 2 TFE AN 5% 534

o 000 <= 59 3 QX EEE 84 A SFHCIA|, B o] & o] &3 o]F50lF] &
A, FA-oFE HPA F ofst 2AHE & B9l A -drug FFA (ADOE ol&ahA A&
3lgE A 84| BBBE &°lstAl st @ Aok 7ol 7%

o 000 e 53] ¢ 7IA HEF mpold 9 olo] A (S5 ¢ 20201222 , SEHE
10,869,941 )& Bl Z7IALEZE T3 APAZEAEFET} 7hed ME27IsS AR =

o 000 2 53 gEFH o] At A 53 # o] 85 (T5Y ¢ 20201110 , TF
S ¢ 10,828,083 )= Bl - ©EQ] SEHHY Lo = T 9 ez} 7N X84
2ZX9 FHEE HIHS A=

o 000 = B3] k= AR Y EAE o] &3t v T8 d5A HAS Y e A
58 HE (55Y 1 20201130 , 5%

: 10-2187144 )& B3l EHol|

gsto, k= FHAE FA A Je= DDA E AEeR o, o= FAHEY
A=A Mz HIHY

o 000 W ZlEold ¢ TBEFEAL T B A 5515 FAIA HdFolze 53 =
Aok Adste] 1&g 5500HAFTHA 23S A7 s

O 729 A43dy 43 4 T3 A8

o FF F Y Fd3 At JA/=H AF{FE Ssty] AsiA, abdA 3

1S odgoln, o] FalA thehd 2

o] HY713] Fof, AAA-Ht FFAT FF = T IPES &

gt
ol
oL
rlr

2
o
R

. EF A LTS dgo s By AWES IAB JUo 9=
DEAYE HAES & A9 o2 FelA, 4gA s dhe E O HaH
27 & % e 73S HEES & A4

_80_



1 FAus 48y oF
11 A4 =3 A3
<{F 4-D FH- 14¥7K2020.9.1.-2021.8.3L) o]F3AIE #odu 1919 o] 4R34 2 XREA| 4] = AA
FFY(AY)
3 = 39d7K2017.1.1.-2019.12.31) A7 | AT 1'd7H2020.9.1.~2021.8.31.) s
(AA%7} RaA AL S -
U] AAdA
] 22 % Azl 1,803,187 371,250
) o P
A)RA| ‘0::]:'—;;11'ﬁ‘ == 33.500 0
olFAYE FAusF F 9 9
EEX
1919 & QJLHI 204,076 41,250
_I_“I"‘H
1.2 §3, 71€)A, FY 439 54
2o 1l
5!
AATE =3
Z2W3 | 16/370,259
1 = = HITER8 28 d% o 2 X858 Qs WAAY daAx £3 vlblo] g4
573 GHA AT BgA
ST =3 auEAe] YAAT Ui PESLIE ANEE a0y
Sa4 | EASE FAA A 9 BYAES Tk ol ik g uukd 23 Y
o 8 ABS} s AAR
o
|
AHTE £5]
9 =2W35 | 16/315,346
o 2 ADIPOCYTE-TARGETING  NON-VIRAL GENE  DELIVERY  COMPLEX
S COMPRISING DUAL PLASMID VECTOR
o 2= A AZ g2 F 7R FHATFY WwdS AAAZOZEZA, T 7}A] plasmid
e vectorg A% o] R}y §3FQA F3A 57} 7HsskA g
2o o
5!
T8 E3]
3
Z=W35 | 10-2018-0133580
] A4 A3 4 == B8 F3AA DDA EEA
e A4 A8 G354 AEAS AAts] 9% BA L/ EAAE
$54 | Frige Bdd e D ooe 9354 2858 AN F dE e
BAFAS
e
L]
4 A TE E3
==2WM3E | 10-2021-0092822

_81_



x| =
= " A H
o %W%Eicﬂif
il %ﬂﬂﬂd’.ﬁ% " DI04 T 7
— LB VRIS 2 NKo| Moulr
° RN SN~ do | x = -
_nnE_. o X Agazﬁ.ma i 3
5 | EyTavTET T | ™ T
b | o o P 5 [25HLS | S48 B ol L
° E_E,W%T%fo 3 o w0 M w8 T ® |3 m%a_ﬂ% A
Wt Ko T | X | LRI ~ - ©
% %ﬂi%ﬁw% w L o ﬂfrﬂ_zww 5 2T ﬂeﬂmw%anwwﬂ
2°wE_wo - _ RONoRO O P T BT
—« LV%A_Home . x° g o %%%mﬂéw K Q™ uh.lﬁ.ﬂrhﬂ
. e T O =7 5 [ o ® ° &} e ™ N .
2 _oo.aLo TN JL_%WF.._A.O,ﬁﬁo WE T 1rﬂ_1m9 - Eilﬁ.ﬂﬁo.z% ilz.amwﬁ o
= | ] 7 © ur (TR 2| w4 | gt S 0
" | Sl No g 2 Mo | ok ey 2 Ll BT e |52 HrepEiz T
0 _n .aormq]NLAT o o M E__u.mml ) o E‘m_I Wﬁw N H.mlrﬁn,mo‘_tﬁab.wG;]o;oLAo .ME
T .m%aa,_o o oz Aapor o i B oS = 5. THO %%Emﬂ =
3 | SAREY oy A ) = il _ ost o o 3 TR o it
P AR w2 e W X o |ZAUgRE o &
| B W gER | |® W |5 T 5| PrBZT = it &
T STy RewT 5l | | TEeh® | B e o8 m TR o
X E&ol ﬂ]mMWa _ | worE_Jr T+ o X ﬂ@ﬁo&mﬂk i mﬂnn_/ﬂ]\ LMM_._EH B]E7
50 Hﬂ#yx%_ﬁﬁ.t Ma 5 %wr%g_wwﬂ ur Mﬁ ﬂoﬁﬂx o =[x ﬂfr%mm_a_anﬂmﬂz i ke
=7 SOl o | R - ﬂ_liﬂmaé | [z |2 orrEe s N
oK @wﬁﬂﬂa_ax%d i N My 2 D ﬂxoz_.w o H Eﬂo%ﬂwu xﬁﬂﬂ = _,._ﬂoqw
By b o | ; ; 0 Bzo—" gz _ _
= H%i%%%m © T = g < mwhaoomm&w W i SE AR ur| |
TR o S = W R @ram:_ﬁo 5| <57 g o R o Morir forg | PN
s ‘_ﬂtiﬁe_mﬁﬁﬁﬂuu " %ﬂdzﬁ% o Jo_uegﬂ?é ™ ﬂﬂ@rﬂio Woper o 2| XN
< o yng__%BaoEoﬁ % | @Q.ﬂww G il - Qmo%ﬂmtﬁmoww;% M| o
A ﬂﬂaﬂor _— ﬂa_. = A e o oLolzlm_/u_]@mﬂ N |—FK o e X | e
o ) | B [Frgmd_ ¥ n ) [ TR o ol
i rerT 3/ S Erzegty o FExsion oA ﬂomﬁwﬁo_agium% ez
5| P T e ovﬂaﬁu%w N s hi T wﬂrﬂ@mmﬂoo_mgw% o (aH
o) . ﬁoufﬂq.u S| © N BE, o A_Jmnlmuu X (T 2 X Zor % 2 plo =K o
= = T i [ e 1 ] i i o 0] o[ B IRT oy M A 5o
A ek el ]Jlge‘m_l ~Ec) 2FTo T ey = [fo" H%Z}A oy I T )0 W= T o™
R Hm%%w%%@ S| w%%@%dw 3| mr%mw%? WWE Wﬂﬁﬁﬂwm_gﬁe %MW
o= [ - o o)
2= | | |2] & |gEeRNEs S S o O_L@igg?wmmﬁ Chin
© o' = HoFRr iy @ EMEWo%wm m e ﬁoﬂ#mﬂﬂnﬁmﬁﬂo#oﬂﬂ%oﬁ w Q]
- 70 . b | iol Slo| HeRk®=E< NFar PO R EE&EJLEWM S| A
o 4 % 4 LEY S OTHUR RN e e
dl I O H&ﬂ_ ) H._L 00 ~o < ,WE ) ﬂ] o =l
oF S IR e X E ol Qo | R eF TR ac] N Kl
WAE| <M (Ufo| o A g i = A s T 5| N
o hd R |1 [0 %o El _Lm of =Hioat 2 2
D el % T T = 0 &
Foo | e| R e A
- T F ]
0 dl v ~X _Mu_
i pav:d Mm (el A | B
vA
6 Ho|Bo| o | wrE°
o~
oo
[ep}

- 82 -



o
= L
1t Mu =
_6 -Jl'
5 e i W T
=~ el X | =9
N —_—
o T B . mfﬂa %
o o o = WDEOMHJI, N B o
a7 i Ly i | 20, < s
= _1/4 N vm o ol I_CMMWmﬂ iy q__wn mm = o }_w m_iu =5
it ° b |z o Y s - o) TR < =
1] T G ~ = GopHl poE B aR LIt
3 < 5| Y i B e T o & ST
® T N o4 N = %0 muw_mﬂi T |= MECIES No & o )
wr ‘mﬁ&] s | wir K Mf ,_W_M Eo ol X %__ % B ,W w@_ ~ w o
2T, b [ER || o dio ~ T B e R o X
- X0 ~ 50| . 0 oo — o 5 1r;om = T w Zo o) E T = Jo
X EE&O < A 0 K Jo B ot { 1] ol & = o ~N s
W 7 | i I oy P = | N b Ko o NN E oo
ol R |k bl falleoy 4 - T MOy g B RS NN o] N o
—_ ;oT o X o © ﬂ_,lﬂ —_ — a 70 _ﬂ_ & O_H — »Qr WE —
Kl X - |2 k| <| = | [® Nuo%% <~ e R T o TN E
esl || AR s o = | i STIIETLC
ovwm_/ % Nl = % B mL OME_EﬂNJJ_ %u op (X m_m i R % g
e < o8 |70 o oA r -~ —_ o =
= .2 %mr% il BT T Mfﬂmu%mo o 12 = Yoy 5 s
ﬂol%oﬁw /[ u.%% %EE i w;%&@ﬂ =" = 3 M T2 B =
i wsl | | BB 2 w | ZEE SMEIEiEaT
= H‘Iﬂhm ~ EES | P o |0 I Eo“w‘w_” uald ,mﬂﬂu T = ™ el z_o E._ T3 = ‘m‘lﬂ
~ ﬂ ]_..dlﬂwi . .wH__.EO ‘.:_00 ]mﬂ' ol S 7,@!2 JL!,Q | o ‘L_oﬂ T 03
SR Sl Al s N 2| B FiE e AT o B x
oS )4 o S BB N i A Wi 22® u o T <
= ﬂoﬁg o c MR NS 4| S ol o -y T8l w X o LW oh % A
e Aol e B\ B[ Moo B ow T N e o T
7 o Fkl kath e B oo | 4T «2° o T ol g W o
|1 TR 3By 0 20| 2T e < o R g
| Ak | e BT <|m SIFY %0 =5 o €| < o < mE %o
R S P i H rin Do | % g gl o 0 4N <
li_.ﬂo zl - G dlar — ooy Faxo 3,A]1vm ﬂLmﬂ]A m < 2
<0 o | B0 Mﬁ ° ﬁ% o |H 1 | o} R X u/% gl S m_@ ©wZ Rz <M S
4 5 g 2 | = v i 4 E0q i ey T 27 »
ok |Reme RT |14 |0 o | T 1o} - X1 © m@ﬁom SI_" ~ o = R X o A
<o | B MWH il mﬂmﬂ o |1 T o} i < T4 B R Hw D
~ K = | ) 0 \
= ||| o |5 i i+ G R miﬁw
| o | =T || o = & o TN
pagvielim ) ~ il jo o=
— KAHO | < N _!n— f ;O._ m T P
— Yo| mo M_#H T | { of
= N RT|wr|
— KRR | < [l WM o0
i ¥
o
=

- 83 -



) domMToe Y H ST T v ¥ +
iy R EDPT BT 00T ERRE: B NS
I & _ ol
M N ,mo o JWE Wy ﬁ% o w £ W wﬂ oﬂaoﬂmi%%ﬂiﬁE]ﬂ =K1 oo o ]
T S R - AW T HATh i
i oo oo Tom o ® g R B mﬁo,ﬂ% NGBS ﬁ__m_a‘ w2 PT
" R 6 o8 ol ol 5 H TR m,_mﬁ 0 T 4 R Y R
E Mo % A o9 " g ™ o mw_‘mumev F T o 41%1%4%12%@_40
i e XXX 47 78 R E_Eétﬂ_ﬁ_# N N

Jo X R TIIDN N- 7o Homone ) W 0 Ay . ,wra SN e I o) m__.o A_oko ]]Mo T L,A

= N 5 |E T oo o W F o Mo < L_L%{ﬁoﬂ%d K| o™ T nooﬂﬂ%% o RIS
N — ) ~ o} o o = Jw x° 10 N o N = o N FA ﬂﬁOto

N T g T S e de AN T o %HW%%MA %7%V Jﬂ&zuwzw&xﬂa%ﬁ

= o wmle _ g oo S AR or or Eiq il g

7 H Fm T s e ®e T o M aa%lﬂﬁ mo@z Bl T P g H

T 3 SRR R S R A R T ot M B HITHFETITETL

=~ 2 fap .o o B X [ el N V ooy s~

o MewdIssintelegy By et i S

— 0 — = o ) KR — o ~ % nl ]. =

w P G R B = B I L 2 I o 7 el gy

+ o gl ® PN NE g ™MK L I I S MIGICR 3 L T N

e || PLezeeiziince sy || [lmereetitys i s o

_ ) — ) el 9 T N _.ﬂ o] f'e) _ o =3 O“L.H ) ‘JII 0 1\ m_

S Al I ey BT DAE qufo #EW ) =5 i _ZELAqoaL & il 2]

oy Jo omo ¥ T o oo oS e 2 K HQ‘o ETE S5 A_Jﬂ B - %zvu_x%olaﬂﬂuw__%

ﬁo ~ T ‘N_w_ k2l H_E eyl MM o = < E s ,o| o? ° ‘Dra E_Lda\mx._la adl_.f,AoLt ATU! o_a laﬂ!_ze AT‘IEL

GO i 8w RS s R MBS (=gt %}s Mo = AR o o

ol T N R N S N i s NBR T o | 4{%70_”&”,]
o] o y ™ oA o o] = W J)J ok w o Ho _ﬂ,_ Ay .NME._U H; ﬁ,_ATotmﬂo'Eo%n;T N | BK EL_EQLinAo_Uu o
S i L vTXa_ BTz T Ry, TR oo N Py

— = — —_— 1 i N — sl

Ao N S Ex T AR AL T ww wﬂgqu S0 wa?o_% S| o X o

0OH ok Slwly | X o5 TEX LA Slw o™ SEre R S .Emwo FarmAeT

MoT M Tlrle M XX e  WH 35X R T Mo oT oy S — /T :_LA Ay u_ffo.qu,%wﬁ T Nk

Tz ¥ O o S - e S0 es Tnn™

0 o~ . N

T T T SaEH° e Paryx 2™ M NN E %Nrﬂ%aéy Hipedo & 17| P e o 0 N el B

~ ~ —~ < (=}

T B ST ER B ER TR S W S|= [pE weT TRE PR =l R ST ®
E fal T ol 5 e ’
A %0 At %0 InE: %0
IR AES A TR0 A TR0 A Kl
B0 | < | Ulo | o oF KB | W Lo | B0 oF RAER| M Lo | B0 oF RAEo

Lo © o~ [ee]
— — — —

_84_




B

AR

S| 2
ot |

15/775,813

(

od. |of|m>

NZe 5% AEAE JGAS BUC/HRd FEADH ol olsT

=1

M
ol\

—o
RS
o

o

&
T
ol

m

b b s
b PR
©

2

%

X

1 10

ook

ox et
_‘g
M g
rlot |
2
011
i b
s
ﬁ
[m o
i

o

op
O

-

k)
B
o,
i

o
oo
ok
=)
=
o
2
(]
Q
ox
i
gk
r o)
X
r 4
o
kol
i)
)
o
il
oz
b
rlr
W
I'U_?L'
¥
%0,
v

19

£
El
0

AR

ot e

16/061,298

of|ofrt || o mdh
o | | X

Test device and test method using the same

o
BN
ox

A test device is disclosed . The test device includes a supporter providing a
seating surface for an experimental animal , and a chair formed on the
supporter and configured to induce a drug inhalation posture in which a head
of the experimental animal is directed downward . Thus , a mecca position
may be induced by a simple operation of seating an unconscious experimental
animal on the chair . As a result , nose - to - brain drug delivery may be
performed
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