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Ho|1 RAS E4E 7K Ad SH(soft matter)0fl %35} 5t MSRE0Z QI HAEE 0|2 7 AN Al NEE
= 427t Bt Ot 22X SZ20M 2 435 A80| 2HE0 ot 2 & EHE A%5HH, 0l MollE 24 Hoe S25t
e 725 2 s S40] AME SHE A|ARS 42 =& 7|82 MSett.

2 08/ 2ol =X|E Ololfot= A2 =230 i1 s = M SH0AM= HEO[2{A Q] MItet SR At Hhe =
3t 2x0|C C|Aof0](deoxyribonucleic acid, DNA)Q| LA} BiE 2 K|

Ad 2HOUAM LIELEE AA 49| 7|1&S =4 =0 £ 3de=, Nt oMY 1A SHsks THED. 0l
Ofatat7| ?fafl, 7H7HS 2AL7t 7hKIE TAL 22 25 ES of LRI = =7] 29 HIEY SE7E 0|22 St
SArSst 7|E Al E Soll 245ts A2 S SYH0IL Fg= DX[H, 2A9 0|52 722 0[H0| Sj=dt= Sd=
of2fet Y22 ALt HIZQ MYz ol H| X X2 ALt 7| 2ol
A 230 =2 HEEH, U2 2Aet 017t Al SHY M SE0ME L H Z20|E YA ALRIOA LE
ANA”RS RO TE7[0= 20| R AlZh H=9| otA7t & U= S20|E S ez, HE/FI Fx ddlt 2da t
KSITt. 0|2 E2t5t7| ?loh HALS AHREE 2 {2 T E0 et HAUSE, HEAFS 38, 88 2 /Mg s &
slofll EAtHO] 2EE AHHHHOR J|sols 2AsHst off O2{et A|AZS| HEHY SHt 7|AN S45 Olahe =+
AZ220490] 22| 2850, JR0 Mt FA-T01= ACH, Ol 7Isd B8 &M AL HEHe2 AZEN.
(coarse-grained) ZH#E Salf 20 2 Z0| & AlZH AH 20| 0|2t 20| & SE ANe|=s Talid, A LA AL -, 1

19| HE& LF71= ottt Ol 22 DAY 4281 |11 Z20|= HERZO| O|27|7HX| M= CHE 20| AH| St

TEE SAGLHLZE siHot0] AAH 2d2= HZot= O S& 2O0IM LIEfLE Y 229 =2d8 A9 /It 2
REoH, s AY 22 VI8 M=o 24 0laet H=E ¢ At St Al20]4d oA 2 HE0At ottt =& 0]2fet
of MO AlZ201d WHELZ A& ATt YHES = AZZ0M THE M| 7HX AIA—0| =et= X 44T,

o2fet BiZOIAM, & 7] 712 B2 Ale|=0M= M2 TE B SH2 gd =22 oA 249 0foiet G0 ZEE
S Ot 20| AHYUS WHstE Ml 7HA Ay =22 AlAE A UCH O] IFF0IM 2A SHS AlZ2fojdE2 2E sidE &
Of ==ttt HollZA Q] 0|2 &, Mgt &duAel 1= Jot= HES YHEO|SV|EL =, A 718 AL, 22
A S8t 12|1 S20|= H LA 718 HIEXZOA Lt O QISX|Is 718t 2, 2|1l Chefet A V|ESa oA o
Etilt= dHA 7SS Sd2=2, EA XYt 24 el 32 BEHo= I8 =29 E4& Htote Hl S s
= HANCE dHE A} ot St Of2fgh HHUM 2 Al2l== Ad =22 AF0AM 24t Al

A SH0ME oUXl MY & Hat AM0A S8t ™ 2201 80] = Ft A0S =Yotdl, 2AN Sd10 HA|
ol AABRIE Y2, TIeh Mo &AM LiEtLE Ol2 1= X =4 2o HAE Olslist= ol AN 1 S24E 2 7Y
o MELE Tolo AS2t JatdtAets 2E0M TEH. & U Olatioh= Bl 7|Ciot AL SfCt

3]  Hyun Woo Cho

A Zohstu spstnt, stAK2007.3-2011.2)
ML st ststit HiAK2011.3-2016.8, X=ul4 §8F)
MZOEW 7| =0stAA, M2ATL-24(2016.9-2018.3)

University of Texas at Austin 2}stit, BIALS HL21(2018.4-2021.2, X|=14 Dave Thirumalai)
« MEasty|atisty FUststn, 2u=(2021.3-84XH)
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2ot} AT Mo o] 2 o] 59 Widd & otyl, A S UA|RE A Gulist AE Y AH, o] 248 € o]
A5 A G, TS A, 7] -5 A7 2 JAEA |4, A WS Alojet B2 A2 sk A
S-Sk, ZAIT o JR] A7t 71&0] A AAE 2T oA A A= H-8i—= = st 2E Hsk= =
g FES T QIok A& FE, ol AT, % EAS W BAIE S EHL
2 g0l A& vleA Asfdol A= &l o] FH UL
&, Ak, 99 88k, o2 e 5= 78 MR Hok oj=|gt Hsl= Asjd o829 &= QG S0 I
I EE AT I s % 1 5% 7oA 228k A Q] =rto|-3]A o] 22 o] Afo| 9] AR FA7] A
th° 28y B-4-9 Ao (water-in-salt electrolyte, SAES Y oA 71Este, H2 AoiE 849
B Concentration c o ‘ é é 0 é e 'ééé
i aion | @O SOt concenaton
New '3D' design ;?J SN
009006660
Salt Solvent
| imperS Freshwater
Conventional design membrane
02 1. OILR| K- 71 & KB MO, (A)2B-5-% Mol (water-in-salt, WISE)2| AIZ2I014 ABAKE TS 30IM W), wzme
225 g90|1, 1 = 0|25 JH0ICt (B) B =5 Eatoh= S E MoiE A S HE=(FIES 101 L3). Os= +
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H|o] 4 & olgfist= LS AFATt o] EH7I
(ionic atmosphere)2} =Hto| 215 Zo](Debye screening
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215t Asfdof| A= o] Ate] 2] Hat A7} FhoFA| 1L, o]
29 {3t 271, M@ &K (packing), &S}t =, A
g, vletE =4 ggo] sAlo] FasXH 1 A 1
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& H5HA Hlo]i}/do] Yehdtt

2 T2 At 9k 853 11 A7HE] &sto] F5510,
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1. SE7} HO0HX|H Mol H 2o M= F0| ZHefXl=7}

52 Aol A 7} o] o] vmA 2 Hols gris

A. Salt-in-solvent
(dissociated)

FroaSoMeR: . (Bl seconiey shoai oissociated W\ S Domain 1 Domain 2
b 3
L":f.' o L) O ) % 0 Jol‘od’\u
;‘/‘@.‘, I~ ° @ r ¢ n
I @Loit 0lecre M (R
i ¥ Primary Sheath Q@ S @ J /

D. Salt-in-solvent

B. Salt-solvate
(dissociated)

Vr Q-

E. Salt-solvate

C. Solvent-in-salt

(dissociated, nanodomain)

P «
QL

F. Solvent-in-salt

Ao R QU AR S FEotth vHE o 5
L7t F7FotH A &9 H]&o] EolE1L, sthe &
o 227} of g o] &3} F-Alof A AgsA Y ol 23t
Fol2o] A& o|F & 5 thSt &St 27 vehdtt
(29 2]. S2H Q1 Aol Fol &ufjol 5o} Sl salt-
in-solvent TP E}, 7} H-FF Y EHF Qtof| =0
7} 91+ solvent-in-salt ¥ o] § FA3sc}, 2

o]t 2 WsH= 0]20] o]F ok BHAE vt
2R @ (vehicular) AU &A= o]0] AH4l9] &
st A v nd |G A o]t B Fx2F
(structural) HAYFol A& st Qb gst §uist A
Ao] AR olsst7| B}, A% E= il &0l A
&40 2 AujdEHA A Aot o]Fo] dojdrt.
FAA FEollA F LExl I2FA(Grotthuss) ##
UE2 129 HAYZ dE:HQ do|ct. zgt A5
dojup T EAL M A Az w9 B3] Wk, Apef-7k
o, LEA A 257 A%H & A E 7149 o5
o] 5| == Qrh. Ax £ o] 2HEAEA Y]
AsfdL2 o] 22 FE3| HFFotHAE, Tt -S|
U =7 2 A g2 msfjof gt

G

Cation — solvent binding energy. >

A s B

(aggregate salt) (aggregate salt) (aggregate salt) )és
- (g
o

)AJV ',_,,Tnphbn \..Vo O Q - v g
\? Lm:?:‘ 4 o¢ O« @ ° ot | carbonates, nitriles 2

p7 ? A O & A 3 Q sulfones <V ’  glymes (G1<G5)
\; K /;J)r A ~ cyclic ethers s
K4 \! g AP ) o v FSI, TFSI, PFg clo,, triflate

a8 2. sk 37100 E 0t R(A-F)2F 0|2 0IF HIAHLZ(G)2 Hat . F2 M=M= 0[=20] Hlw X SZ=Ql 03t 7
R|X| 2, Elot Moo A= Crefet S0Hat 27} LIEHHTE. O|2{8t E

P |
=

mujo

7t

o I

LS
X Hsh= 0|2 0|5 YA E S E0H(HLETI00IA L.
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AlZ2014m

2. Hol= OEAH SUHoZ HiE

M

=7} EHIO| XHH|(Debye
screening)2t XX

= A OHX‘ ol A ]
oA Apw =, o] B
d& olsfish= 7127} = Ut
JEu gk Asjdo A= o] &
o gleh o] 22 HAst oty =t Rt 271
olH, FA F& F2Z-EE ofYe} uijA| £,
I @A vhle S5ttt B3t -G Tt 14
EA|7F of ], ol 23} Fo| 2k A2 PO
I5}A] Gt} 0|52 o] S AH, L—"E_?;IE]_Q].
TF2E W o Aok o]t it AsE f£xQ
(charge structure factor, Sqo(k))ol] ¥F3 =t 18] 3]. A
SF FXAXE= EX 4 o} A Lo A kAT LA 517} o]
DA =] A=AIE = ==l Zgt Ay
Ao A= o] 229 {3t 37]9} Hi g g} wfZofl s} A

o] A5 71 4 QUL FEAR O 83 7 ko]

:”é
m:lo e
X odr R o

ﬁ—a (iN) ﬂ,a

1_.

AR

=

)

@

@

>

®  MD simulations
Eq. (36)
Truncated potential, Eq. (39)

02

A EAZ 9l 977} yepdtt B4 +H ZAKmean spher-
ical approximation)S B]53t A4} o] &1} HA5
Sk AlE o] 16182 o] 23t HIA] LR E HFEH O E o]
Sfsh= o 588 =71 Hrt
Z| - o] =9)=)= e 232 (underscreening)'”
T 22 o] ek F2 A oA = THlo|-§A o] &
9] oflidat ol & 57t F7FshH X o)z} Zropxith,
Ty, AR Xk A o] 24 AA oA A7 A FS
E= B A 4] Zol7t &Hlo] ZdolHth
AA vehtar, 9ol wet sk 57kt A 2o
o2 Barg Zo|tH19 3C]. tRt o] @A4Q] m]A]|
A3t HH/dE of4] =9] Folu, o] 27|, vjd
,&ist &, AW 2y AAY e A 5ol 2 Y

0

g

4

¢
il

gl

d 7

—_—

T
2]

A
o
Ht
iﬁ'

o

Eufol-3)7 o] 22 F
2 7HH ASA R T
FE5H gk o e

o FelsheA A6

AP A
8ol A} olel oiat B
8o, gt o, W golo] 72

[e] [e]

(: 10!

Potential %,

10°
Wavevector (A™)

10!

107!

073 3, ZIsh Mo Eel & A 2 XHH. (A)EHEO|-3|Z 0|22 siA JHEQI 0|2 297 HEE. (B) Mot 71X QIXH(charge structure factor,
Soo(k)). & 0.125 = NaClE2MXE MIHXOZ F2 2 [E5H CHIO|-3|Z 0|2 (ZA AM)9| 0| =0 A HOjLIH, R85 M40l M
EAN AX(AXM HM)S E‘?_“:f 0l 0|2 37| 2IHA)Q} TH7H2| L= AHZHO| ZITHSH HY S S MAXOoZ U XHSE 4 ULt (T
HA-BE HI2 1M101M L), (C) 0|2 527t HOHE0| [zt XHHZ0|7t Z0iX|= AE AT 2| (underscreening) AISH01M ZaH(E
2314000 A
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B 10°1..

~~~~~~~~ x1(w)
10t Pan )
— ¢ =0001 M
5 — 103, = C=005M
g'; o5l "_-1; — pure water (L)
g = 10!
] =
4
® 06} = Experiment® . .
* Experiment® 107
4 Experiment®?
—— This Letter i S T = 0 o
04 " N N N N 2 107 10 107° 10 10%
0 1 2 3 4 5 w (psh)
Concentration (M)
b
a2 4, 0|2-80f 2T et =54 RM H. (A)0I2 sk 3710 ME 8N RTE LA, 7|52 i HEd oHX| #HS XHEST
=X S AIEY0|1M ”J_'-fol Ct. (B)NaCl =82| 0= o|Z R SHC| {2 (L: longitudinal; T: transverse). E1E3! 120 A
225t AEIHAEl(stochastic) L= Het 0|2 ZANO0|CH IFMAA2 S| HE 2= SHO| AHIoHH, MFLHAH2 0|2 M=o 9
aff M 710474 HEICE (C) MaHE & 0|22 =3t -TLXQP FA2ZAY HEQIF HEE. 310 H0ot= 22 22 A SES XaliotH
RUE LAR 0|0JTIC} (THE AACE FIES 1601M LX)

o] Za Atk FAo] §ulo A AFE, BF S, &
LAY HEYT, =4 4 SHE GRS HEHd
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INTERVIEW

ofgf A& AZF S U T FA] Bartsch 42 S AE
~AI2~E 3F5Hhost—guest chemistry) 2o A Z2e oH| 2
(crown ether)@t 2 A8 3+¢E (macrocyclic com—
pounds)& F2 A5t AF L, A I AFAANA 34 E
e Hhol e B2 A%-S T e dE 0l TS
Ytt, 199349 8hAL SHE ubx] 2 F- 28 &k (University of
Houston) 2] Jay K. Kochi 242 7oA HALSE A1
© 2 Az 318 (radical chemistry)2 A=, 2AH Q0
3let Fof= 7] Al thAl= Aol Yl Y

1994 =4to] Agstae]] RelstiA EAH o2 5]
AHAEA O] DS 7] ARARSU oldl 7P Fa5HA A 1199314 HIAI1S] 01A]
A AL AZREYO) Y T IZ BTE IRZ (o o ity RS OF
o|o|7bA W4 o] T1EoA Hold 4 gloke Baol3lsy
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7HhEL Ag A= dstA8E A0 flojA] 2 st FEAIE THEoloF 7ol 435 & A7
FsUrh

20039 Ao gt g 22§ &7 Flol= A ol AFE ALHAN, ©

894 T AAREUT 87 Bokeh 42} Ko} £ 27t gk, A2} Zo) o

>

id
i)
fle
2
)
=

—

B
v
rlr
&
e}
i
R)
oZ
i
-L?ll'
H
_‘C_>|_‘
o0
:
fu
oft
|t
o
il
32
ol
A
&=
sl
2
rr
oZ
i
-L?l"
[o
)
_91_5
g
au
O
rr
Pl
o
32
kl
oo o3 o

A =R g U2 97 Agayt Aesoklo] AE delolL(uptake) H HHE FFo
Qsfol Y] el 3 142 B0z FRop HYLT, o|rf olstol AL 8579 WA 2
7H2 A& W T Tet B 2okl AR o] ALE SA4o] GlolA Aot gl AE Ao GAZL St
1, 02 A72 54l AL the g BU% vtole B4 A7 WA FASHS 714 HgEU
200749 Tl ms R Hol /g 2 Aol Helgich ol RE A rokd AT Folw
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9 m2 b, ok% A A2H, FARARLEDD) 5 vl o $§ @72 2AZ 08 SFPAUT So1A
B vlol&24) Ko $§otelt g7k AALYA Ao delrtel AZES o] BTty Yehic

LB ARAe] A FAI21 ‘B2Hc Al A (Theranostics)’, 5 EH X|20| ST B D)2 4
8l AIAI2. 0] HH10] 71 ofahatat o} O | ChER| B S2HS0| 2

o

g2t A| A (Theranostics) = X 2E S5k H|2H] (therapy) & ATH-S E5h= tho]of 1 A A(diagno-
sis) & A W= FA 2, At A5 E FAlo Fotes AS ondynh. dA A5t o5t &
o 29 A7t FYAE B-85H4, k22 2%olA F4EH EYS Tl & 2A7A T sfiofF duth
a9 oFEo] A FA 2o =FRE=AE FstE FA 2 Flo HYS Al Foprt el 2717t &
A=A E st el glgyth Ate @2 A2, ofo] A Bx Ao ZAFE=A T g41517]
o] Zo] 7]& T4 9] AFS YT

Hl2t A A o] BAIE siAs] S1al Al 3% 2B E A= T YU Baol= 9
ol A9 o] gzt gA Rz EAst= 54 a4l o) FEo] W (release) H= w=7HT 3%
o] &tA AANEE ZAE AAFU. o|FA otH oFEo] o] dA x| =EFE=A], 121 vt
ARE T QEAE AAZTO R S8 4= QA Yt

23] A-AelA 20129 JACS EA] =202 A5 TR Z o] HEZ o] HlZhe Al A A|A- 0] Gl5 T
1 ojMoll= 7 2480 YAIE B2l Tl 54 aaol o AX= A7A = EEA AAATE, A7
OFES AFT A= AU Al HEE JFF T2 Ho| oFE-& FobA] Ao =EsHH a4
o5 Ak (cleavage)©] ojutal, FAlo oFEo] HEEHWA FFol A= AlLde FAT AYY o]
TS A AAISE PR A Q1Eo] HERZ FA] tigt Aol E o]Hls] wa(d FY St W)=
AofAE wi-¢- AF 222 ARG Y

120004 2|C{HTAR| ALY
e MEENEE

L7| AlEfe
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INTERVIEW

FHetz| 2(PDT)2} FF Z2H AFM MAI2Q H3LE Lo AlMLch §3] AR S 2l
At LIS 25 AL,

A F 7HAE FEEHAS U AA= SR 2 (PDT, photodynamic therapy) ] 1L, 4= ¢=3s}
ol Mgt AT PYth AA FstR] g ol B A YUt HHA 2ol= et 25ta ¥ (chemotherapy)
9] ofE2 EAA o2 ESEYUL. o] 5580] B A ZAH okt Al 2R E FZ57] wfjZof wz]7tet
o] 2| 11, FE} AlF 74, AL T AT FA-go]l EUCH HE A AR AHAS Fo & A= =4
RE FES AU FYote A2 vE7EA QUL dA A8 A AoA= oF 159 ARE 54 EF
S A5 AMgSHA] Al o2 A &5k FH e 5ol HolEJAF U B2 A (photosensitizer) 2= 771
sietEof Y-S ZAbsHH EAJAtAF (reactive oxygen species, ROS)0] HAI5}to] P EE Fol= Y]l
o], -2 22 A|gto] oFgt Wigto 2 ROSE guht Wol BT 4= kol &Yt o] Eok= A Al
AR o g Aol A FstH, A3 5] HAAE W 75 A& Jlsyth E4 = g=stolH 2
o AFJYTh g=sto|H -2 ofd 20| = HEH(amyloid beta)2} BH-¢- T A (tau protein) 9] -&-3d (aggre-
gation) 0] AFAZE EFAIA 719 FAR olo| A= A, otA712] B3t AJAZEAL H = 2] &3k
Syt @A g2 PETo[U MRI Z-2 117F0] G2 ZH] (3 ®ofl 180%t~3009F )]l oJ&stAL,
OF 3|17t A 23 80% o= SJEot= AB AU A= FF 2B E o] &5f opd =0l H|g
9] He} A E(beta—sheet) 20| A5 FFo] AA = 222 NIRAFHT o5 Z5 AWISE A
TEH FFOoE AA| g=stoln &} 270 HH N g5k, F IFS H4FEeE F7ESh=
ZA3-E 20254 Nature Communications®] BFE 5T

o714 o Yo7t IR 5tal AL AL 27| Ayt ZR7|] BT AR o] o 2ol =
H el S o] AIFE RS 4= A, TeF IR 10~201 Ao ulg] & 4= et Aol o} A5 &
2 E ol IS AEe 4 AU BT AMEZZEA oF 10o] & 7+ 9] Il &S StH 5o o]
ATFE I FolH, ITH L2 E it EAVL HoA @2 SHckxo] N g HETto 2 gxs)o]
o I 7He S A9 4 Qe 71EE BEE Ao ERdUT @A o] FAZ A A Ad =2
Farste] AAZE Y Fofl A5

r pX
rot

r
40

[m]

Ysto|n, o, BOHES S CIUs Uslo| 2 B TS Jjwsia AN, oY B

= 20| 7Hs 3t 0l R = 2o10]0f, A4 LiollA O|F 0fFH| 2 - Z2ISHLI?

choFg RS THE o] 7R o), A8} oFE IS A2 At Hlo] ohet g mebe

oFE AE A2Holeht FRE /142 7T O/ ELUT F08 AL old 1Y BEL BoR B
AoILkeld], At T4 g @A obd ShAEIA ¢ B2 I unmet medical needs)o] FEEHIT.

fEz:AQI A7t 4F 24 FFL(TNBC, triple—negative breast cancer) @Yt} FA| o4 ¢l ek 25%
7F g eld, % o 15%7F A% =48 el syt duta o s JbAl7F Al Soi7t
H Al Z 20| $8A (receptor) ol Aaof sH=d], TNBCE Al 7H4] 8 $8A71 B5 glojA] oJ® oF
S HE AZ gt SolZ L7t glagUth A A =A7E glo] St dHAel fHd AsE Ee 5
ghell Q= AZelAdsUth A3 AF A= 484 glol 452 T (passive penetration) = A| L=}
= $1 5017} v]EZ =2 °Hmitochondria) ©] DNAE w3 5}= 3letE-2 7i'Este] 2020 Chem #'8
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£, 2 A% EokY] g ARYES AH A5
A FHSEL AlRUE 5t7] g gy A7 og)
2| 2lo] Z1& Ao| ol TNBCE d+5t= QA
ARE, g=sto|HE Ast= A3 T AE9E
o B TREY Zo2 E7. A AR BA
A& 73go| mholet Fof etz A s dd-S A A
| ' St Ao R A5 XYY @A A1HY F
120209 MA| 2= &5 4 & HX theranostic drug 8 52 A AT 58 8, d=5teln, 22
IHLH(MPZ YEAD Footam Al 7HA 2 9= dsHTh
Q5.700M0| Y= =83} H-index 1400|2k= A2tz MAIH 225 0 oM UL|CL 0|3 H =2
AT WA QAT 4 Qi HIZO| UCHH Tel FAAIL.
£45]l HEEYY, AFgHET A7 7] olHHA £ 23|78 § d4H3] QHE* 25yt 1Ly
ietaro] FQlgt § A5 A 07 o= BN et T E4 HALE A9 o Wols
FFUh o] 50] F2 ofojr ol YL HAH S| AFste] AE W=t Aldo] ?‘l‘f}‘%ﬂ/ﬂ o] ALY A
HEo| Hxo= Foprt w47t HYFHh 127t I A A thA] SHE A oA HUjal, AZIH
A2 otolt]o|7 4o 11, ThA] FFATE olojA & g F27F T RsUth @A A1 =
ghAJo] 5~67, Q1 sH¥o] 21 A= 1, o]H T AT O] W4Tt § 1 AIRE T Bl 9k RIHE
Utk 284 Al =2 552 BAE A 35740l B2 HlES AA Y
Thk AJZko] U A -2yt A 0] =170 FHo A& FAIoh= WFe = Halsiey, A o
@
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INTERVIEW

A A7 Pele] B A3E 27 ARPEUT SPHSAE £5L 23 6 FAAAA FL A6 W%
T SFeeA, SPSE Hol Fob 33 kdle] £ Hie] & £50) RS ASH 02 FRY 5 919

£ 1 49 0elg R4E A2 dA Folkayt,

Q6. 712313} A7 AR| AL-AHZBHZ OI012I7 1Al 21 AlZF0] ZRULICE mAHe| B} Al 8
2t 2120/l HE7|7H2] O EHAI7} Lo} OB, Akst HAO|LE 7|0l SO ZE SR
FAUNL,

A% 24 SFAINBO) ARA e A4 G4l A8sb] AL 94 2 Q4 Aol 345
A, SR shbd oF 7] 99] Hlgo] B3 GEAE ol 7 BSolol sh] S] 4 Fme] FAH
Bagh. A7AR) AATO 2L AT 4 goIA Feloldht D& AdshA Helah

799 B9 AF 32 R Eo] HARA vl g AAVH A Fo 2 £33, olF ol volo &
oko] £2 e BBEA F& A AR WA ool AT Gich. BA B Sk A FA A
ole, Thtm FAE fAIsto] BAH 02 19 WAL Fohm gl AU St 278 Agolde
Aok glol4, A3 AT B 7hed] Frl=e AES 9ol ol A FEe s daet

W B 9 A gol BAL BolT AT, AA Bl A gt A AL ARk 5t
3, 2 30 9hefe A s Azte] £agUich 2% Eol 9oW oFFAE & 4 glrk @4o] 74 i
7he BRI Hlolo £ $70] Bsle] thAl F0F 4 Gl ol 0718 Jekekn e,

)

ret
foi
A

Q7. SOt 2| B1317I9t 21US| mFStD AMLICE M 3H3t ATe| EUE oM
0] 2 7120} & £ob= ofc|atn BALE?

A BHE g o pagtslnd, Ade] s2uA Fd~UA AT Suo] Fih, ZAs

8]0 A W% Hobe] ATAEL thi 93, A2 ofo]t] o LR Bl AALAYA FFY

2

A

120164 ‘EXp7 |4 2 - Hstst
S $AI5t Fraser Stoddart
(1942-2024) u4=2} SHH|
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T AZPEU T 94 BEEA A A3 Q7L AR 7 UAE AT LS| FF, A&, nF S0z
Solrt 847 B A= A4H 02 FFATE olol7ka QlolH, 1 EAI/ 48 Wolnaut,
ATATAA A UsHe FATFAT I QAT Foo] 2ol A, TR Est7 Rk A
o2 YEHIE W T o] a5tk AZgict e ghslel 7ba Natureh Science 2] 5
2 A7 A7 WP B, 1% AHFo] F71R I olo] AW, ke 1 Zo] gl ATFE o uobArt
22 ooyt 83 s5te] 3 MY oleid 22 YEYIE Fof AA HAAY
EACE & AGSHEA, SR SFH AT FAS B2 ke Ro] Bastrhy it

rRorrode |
N oo flo

A|27H2| 44 BO| HIALE HISSHIEG], CHEHIMO|LE 32 HAMSOIA ARAERA J1R 7
Z3HAlE S 0|L} EJETE UCHH 2oL
AB7HA 4 B2 HALE HilE T 4= IR E dlodle ST A A L3 BK21 AFY-S F3t
T 29 A HEdo] F 98-S YUt I g2 B2 P2 AT 4 YA, 2 ZAAE T
& Qe B2 ATASAA 71 Froks AL A4, B4 A7 AUk 43 AFAL o
A 104744 F2ohe 18 4502 sha gt WA b ARk SR QLT 0 Fof Ljeto] 1}
Ehte 3ol EH SA71 o2 YA 7] dEJUtt. ti4l A3 93] Y= ¢4 Esta obdd €4
ety gyt =4 d7t o] 938 A 21 YFUY I o2 AT LEE BET] 7|Est= AS
4 AUUL, 1217 7 13 15 o A4 A7 SFS TR0k, 9 18] 1 US54 2 shge]
ATE AIFH o2 HAsH WS ot FUh sHY 71 gt By /i HET e g o)A AEA]
ot djd 2 ghjof g A g AS £ 5 Q7] giE o] AA-ES wxEaE]x] ¢Fy §-A]5ka Y5 Ut

ol =
2 9

Q9. A} BItj|o|E{7} M7t Z 2} EA[of| tEA] EAE| 1 U= AMCHYULICE wpHo| A Zofol]

M Al |AtSESte] o3t O] MTBHAID, L2 'AHNICH £2t Ell2HzAlA" H77} Liof7Lo} &
wake Bolofakn AZtsHILIR
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INTERVIEW

The 5™ Asian Conference on Chemosensors & Imaging Probes
Long Feng Science Forum

Shenfe&\""a

120253 S= AF0IM Fl Asian ChIP I HSHES0IAM H74 A S0H &H

AlY] i A= Aol 3 AR B Qlsyth AH o] AR H 7] A (docking study) Ut Al4telst
(computational chemistry)& §% & A= @ol o]Fo|A g=tl, 2 Al 7 2 EFL2 tF= Tl
o] o] HeZ} W 4= glo] WolRth= AUt thit ofA 2 eh¥lsl7] ghrh= A= B RS U A3
7t AA 2 @5t FEAF AL 2HT)7HA] vhR| AL ek At vl Y FH EFES Al ¢
ol ARZ AFH BYTY, Al= 25]2 1 E480] FA Yrh= AAE Usdayh ofF ozt o %
7F e AdUth 22U Al £ A9 380|1, Hlo|H7t £ 51 FHL T} golAH oFE AE Al
2% (drug delivery system) Aol A= B =517} 2 ZAotal FAFY T A5 7ML A7F AIE
F r27] gz AFEEs Al A= 23 dAIst] A vl-¢-3L A5yt FAXAE < Hy7t
2. AN B2 B2t Al A A7) vobd BRFE oo} wl-g Zrolht), gxstoln Xdho| = Al AN
ol5, do 2+ AVt 2 =52 & ZolA A3k ofu] o] Yo g AF-E APsty syt

12026'3 4 MIZF0lA G2

CHtelsha| st ES|0)A

A 1 TR AT
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0| SO|ME 2022-2026'H BKCSO| 2=l X|&, T2XL, Q71/27] sl0|22|E AX| 7|2t S MRt 22t
ARE AINBILICE ol AR S2 Sfst 7[H AXl| AAH[T} 9. U= HIof, MAXHES L BEXst s Mo E HHEE
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2 MY (EHU ST ERICA 0|4 X|HIO| 580 24, sykoo@hanyang.ac.kr)

Vol.43 No.07 p.984-989 / Article

Controlled release of curcumin from coaxial electrospun nanofiber mats

In this study, a controlled drug delivery system (DDS) was developed by coaxial electrospinning. Fabricating
a controlled DDS using electrospun nanofibers formed with a single concentric nozzle is challenging be-
cause of the rapid initial release rate. Therefore, in this study, electrospinning was conducted using dual
or triple concentric nozzles to fabricate controlled DDSs. Polycaprolactone and poly(ethylene oxide) were
used as the shell and core polymeric materials, respectively, and curcumin was used as the model drug.
The spinning feed rate was controlled, and dual and triple concentric nozzles were used to manipulate the
shell thickness of the nanofiber. Increasing the shell thickness significantly lowered the release rate. The
triple concentric nozzle was effective to obtain a slower release rate than dual concentric nozzle. The

coaxial electrospun nanofibers were characterized using optical microscopy and infrared spectroscopy.
//I//It/llﬁﬁ

g
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tmumin release
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Vol.43 No.05 p.650-657 / Article

Y%t Yong Kong 4 H31EL2 CHZY A2|7t LEzlatoll S| Z22LHHA)S FYBH0], pH H3toll M2 HAQ| Y atst/ehef
Yatst E42 0|88 pH HSY ASUHA AR S BOGHASLICEL 2 AAH2 240 AHHE2 B, FAH methotrex—
ate(MTX)E EfAH%S of Zi2 Y ASHUEHEMC THsES HAITHA

iy Zref
ZL|Ct 20224 5835, DOI:10.1002/bkes. 12499)]

Hyaluronic acid encapsulated aminated mesoporous silica nanoparticles for pH-responsive
delivery of methotrexate and release kinetics

A simple drug controlled delivery system is facilely designed for pH-responsive delivery of methotrexate
(MTX), an anticancer drug. Aminated mesoporous silica nanoparticles (AMSNs) were first synthesized for
the loading of MTX, and then the MTX-loaded AMSN (AMSN-MTX) was encapsulated with hyaluronic acid
(HA) through electrostatic attractions. Successful preparation of the HA-encapsulated AMSN-MTX (AMSN-
MTX-HA) is confirmed by different characterizations such as scanning electron microscopy, Fourier trans-
form infrared, x-ray diffraction, and so on. Because the protonation/deprotonation of HA is closely related
to pH, the electrostatic interactions between HA and AMSN depend closely on the pH of the medium and
thus pH-responsive delivery of MTX is achieved. The release kinetic data of MTX from the carrier fit well
to Higuchi and Korsmeyer-Peppas models. Cell experiments indicate that the developed AMSN-MTX-HA
displays high inhibitory effect on hepatoma (SMMC-7721) cells while the drug-free carrier of AMSN-HA
has good biocompatibility.

CTAB T N

-+ = - MTX W O oh
APTES = e . .

+
TEOS AMSN AMSN-MTX

HA
LYy
x 4.0

pH-responsive

('\-“ AMSN-MTX-HA
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IS PR D4 HTES WL AR 23 24 |22 BEolol, ST UH| HZOIN S BH 2|EAS HEZ B2l o
DE 2|Z4 FE0| BAEIS Aol Yefo] MHEA DZLIS HATE WS HAGIASLICL 7|2 B} 2|E4 ER0] Zopi 2 of
£ 2L 2A0| 22 ASIEIE 22t 22, 2 HE Alzio] Uz} Mol ANE TBUtel S3 ST Mol 4 Yk B4 BABO
29| M58 MBI ELIC [2023'H 725, DOI:10.1002/bkes. 12692]

Probing emergence of biomolecular coronas around drug-loaded liposomal nanoparticles in
the solution by using nanoparticle tracking analysis

Various state-of-art analytical methods have played a critical role in understanding the nature of protein
coronas. In most cases, the analyses require the biomolecule-coated engineered nanomaterials (ENMs)
to be isolated from the biological environment by energetic processes. This only allows investigation of
so-called “hard” coronas, which are biomolecules tightly bound to the surfaces of ENMs. We examined
fluorescence-nanoparticle tracking analysis (F-NTA) as a suitable method to study the formation of natural
biomolecular coronas in solution, that is, without separation. The formation of coronas of high-density
lipoprotein, immunoglobulin G, and human serum albumin, and also that of the blood serum around flu-
orescently labeled PEGylated doxorubicin-loaded liposomes were investigated in terms of the changes
in hydrodynamic size as a function of concentration, incubation time, and PEGylation density of lipo-
somes. From the results, this study successfully demonstrates that NTA in the fluorescence mode is in-

deed suitable for probing intact biomolecular coronas in the native environment.

FIuorosent
Liposomal Drugs

Biomolecules
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A3t Yong Kong W4 $11EI2 methotrexate (MTX) S| E o|Atstzt—Z2| =tol 7|8t Ch34 2iztof| E2fst k= e
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Soff ofSHE T} FAXZTE WS & o] 4T1 42} HZofl i3t L4382 oA Tt

DOI:10.1002/bkes.12788]

A biodegradable drug-controlled delivery system based on mesoporous manganese dioxide
and poly(dopamine)

Mesoporous manganese dioxide (mMMnO:) was first synthesized for the loading of methotrexate (MTX),
and then dopamine was in situ polymerized on the surface of the MTX-loaded mMnOz2 (MMnO2-MTX) in
an alkaline solution to encapsulate the drug in the mesopores of mMnQO.. Both low pH and glutathione
(GSH) can result in the degradation of mMnO: and poly(dopamine) (PDA), and thus the delivery of MTX
from the mMnO2-MTX-PDA can be triggered by low pH and GSH. Near-infrared (NIR) light-responsive de-
livery of MTX can be achieved owing to the outstanding photothermal conversion capability of PDA; on
the other hand, the mMnQO2-MTX-PDA can be utilized for photothermal therapy under the irradiation of NIR
light due to the elevated temperature. The results of cytotoxicity test demonstrate that the pH, GSH, and
NIR light tri-responsive drug-controlled delivery system has excellent biocompatibility, while exhibits pro-

nounced growth inhibition against murine breast tumor cell line 4T1.
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*&XXX@ E E g I f j j ;[,I( Phosphollpld bimolecular
: Cell membrane protein
@
C\; _lowpH | e ; *‘. < : Degraded mMnO
> GSH S e -\_'0 i T
=~ ) g
oo S : Cell membrane receptor
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SHS 2F4 W4 A8 2 mRNA 22 2I8t tocopherol f2f 02312|2 7|2t 2| ZLE=ARE B 0BI9IELICE o] AlARR 7|2
MC3 0| 232|27| 2t LI RHECt Hel a &IMIZOIM of 28 &2 42t M2 282 BR O, 90% o182 ME ¥Z22 LIEHH SH1H
EH40] 248t MRNA HSHEAMO| 7H5 A2 HIAIBIGALICE [20244 1185, DOI:10.1002/bkes. 12909)]

Study of functional lipid nanoparticles for mMRNA delivery using new ionizable tocopherol
derivatives

In this study, tocopherol-derived ionizable lipids were synthesized to create functional lipid nanoparticles
for mRNA delivery. Tocopherol succinate is considered a biocompatible material because it has anti-cancer
effects and degrades into vitamin E in the body. Two types of new ionizable tocopherol derivative lipids
(DMT and AIT) were synthesized by introducing ionizable functional groups. The synthesized tocopherol
lipids were used to make lipid nanoparticles with helper lipid, cholesterol, and PEG-DMG. The DMT LNP
showed high mRNA encapsulation efficiency. Using HelLa cell lines, it was confirmed that gene transfection
efficiency was increased approximately 2-fold in DMT LNP-treated cells compared to that of MC3 LNP.
The two types of tocopherol derivative lipids exhibited high cell viability of over 90%, confirming very low
levels of toxicity. The results of this study confirmed that lipid nanoparticles using newly developed ioniz-
able tocopherol derivatives have potential as biocompatible and effective mRNA delivery vehicles.

B, o —

@ lonizable lipid Microfluidic device
. (DMT, AIT)
N Helper lipid [:]
(DSPC)

Aqueous phase I
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‘1“\ PEG lipid
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Nanoparticle-based drug delivery system with enhanced loading and targeting performance:
A brief account

For the construction of a nanoparticle (NP)-supported drug delivery system (DDS), loading efficiency, sta-
ble encapsulation, and targeted delivery are considered crucial to achieve a high therapeutic outcome of
the resulting system. Conventionally, NPs are functionalized with desired molecules via covalent interac-
tions, which do not only limit the intraparticle space for drug loading but also cause significant loss of the
preloaded drug through the multistep chemical reactions. Furthermore, NPs with covalently modified sur-
face are easily surrounded with biomolecules during blood circulation, and their accumulation in a target
site becomes considerably hampered. Keeping these issues in mind, we herein summarize the recently
reported unconventional strategies to prepare a more powerful DDS with enhanced loading and targeting
ability, by installing a noncovalent polymeric gatekeeper or surface-protective biomolecular layer on the

NP surface.

Nanoparticle-based DDS
* Mesoporous silica nanoparticle
* Metal-organic Framework

* Enhanced drug encapsulation
* Enhanced targeting performance

ai N

Noncovalent surface modification Biomolecular surface modification

% @
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QIM|CHstd o] F W4 ¢l mRok 2|22 ¢|df otAm| 20| B2 El solid lipid nanoparticles(SLNs)2 Z &8t hydroxypropyl
methylcellulose(HPMC) 7|8t 28t Z|E S TSI R ELICE O] HE2 OofAm|ZI St HWoH I E2t MIZoM EeF 252 SLN B
HEol| A= 1.558], HPMC &tat g oM =

[20254 825, DOI:10.1002/bkes.70053]

o

1.28H FYAIA, DR 2|28 T4 ASHEAAHOZMO| IS8 2 HAISIHELICE

Preparation and evaluation of hydroxypropyl methylcellulose-based film incorporated with
aspirin-loaded solid lipid nanoparticles to treat skin cancer

The purpose of this study was to develop a hydroxypropyl methylcellulose (HPMC)-based thin film incor-
porating aspirin (ASP)-loaded solid lipid nanoparticles (SLNs) for skin cancer therapy. SLNs are allowed
to effectively interact with the intercellular lipids in the stratum corneum, leading to a continuous release
of ASP. Thin films based on HPMC, a mucoadhesive polymer, can improve the skin residence time of
SLN. ASP, a biopharmaceutics classification system (BCS) class | drug, was encapsulated into SLNs using
the water-in-oil-in-water (W/O/W) emulsion method. Among tested SLN formulations, the one utilizing
stearic acid, Span 80, and poloxamer 188 exhibited the smallest particle size (111.80nm) and highest
loading efficiency (67.40%). The HPMC-thin film with 10% SLNs showed sustained ASP release and sig-
nificant anti-cancer effects. In cytotoxicity studies on skin cancer cells, the half maximal inhibitory concen-
tration (ICso) values for ASP solution, SLNs, and the HPMC-thin film with SLNs were 0.23, 0.15, and 0.18
mM, respectively. This means that the anti-cancer effect of ASP was enhanced by approximately 1.55
times (SLNs) and 1.28 times (HPMC-thin film with SLNs) compared to the ASP solution. These results in-
dicate that the HPMC-based thin film with ASP-loaded SLNs could be useful as a skin cancer treatment
agent.
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SIEAB| ST WP HAL HREI2 HAH A2 E 9/ mRNA 224 ME 22 SHAHOZ YIBIUESLICE = 215 = mRNA
A= HE B4 2o, H2 ME S422 SS5017| ol JH2E Crefet Aol S8t

AFAICH L[R2 A ZHZ M Q| 752 HAISHRELICE [20251 1285, DOI:10.1002/bkes.70083]

Delivery strategies of messenger RNA therapeutics for brain disorders

Messenger RNA (mRNA) therapeutics have substantial potential in modern medicine, such as brain dis-
order treatment, following the success of mMRNA vaccines against coronavirus disease 2019 (COVID-19).
Their ability to drive endogenous protein production makes them highly versatile, but clinical translation
for brain disorders faces major obstacles. The blood—-brain barrier (BBB), rapid enzymatic degradation,
and inefficient cellular uptake still remain key challenges preventing efficient delivery of mRNA therapeu-
tics. To overcome these hurdles, diverse carrier systems were used. Lipid nanoparticles, polymeric carriers,
and exosome-based carriers provide mRNA protection from enzymatic degradation and facilitate efficient
uptake into target cells. Furthermore, conjugation with brain-targeting ligands is under development to en-
hance BBB penetration and brain selectivity. This review summarizes the delivery of RNA therapeutics for
the treatment of brain disorders published over the past 5years, categorized by administration route. Direct
injection bypasses the BBB and ensures local delivery but is invasive and clinically limited. Systemic ad-
ministration offers a less invasive option, leveraging passive, and active delivery mechanism. Immune cell-
mediated brain cancer treatment is also promising, enabling engineered immune cells to cross or
circumvent the BBB. In parallel, peripheral delivery routes, including intranasal and intratympanic injections,
are being explored to exploit alternative pathways to the brain. Although no mRNA therapeutics for brain
disorders have been approved, preclinical and early clinical studies demonstrate considerable potential.
Continued innovation in carrier design, administration routes, and molecular engineering is expected to
reveal safe and effective mRNA therapeutics for previously untreatable brain disorders. We hope that this
review will offer valuable insights into the development of next-generation mRNA delivery platforms for
brain disorders by summarizing current brain-targeted mRNA delivery strategies.

Bypassing BBB

mRNA Delivery
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HEZF Ws 1HSYH F7HHIE HUSHA XMoisks |83k (continuous flow chemistry) 7|t
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