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(57) Abstract: The present invention relates to labeled nanoparticles for fluorescence imaging, having a semi-interpenetrating net-
work (sIPN) structure formed in the cores thereof. According to the present invention, the labeled nanoparticles for fluorescence
imaging, having an sIPN structure formed in the cores thereof, enables various hydrophobic organic fluorescent dyes to be applied
thereto, enables a plurality of chemical functional groups to be minutely introduced to the surface thereof, has an effect of remark -
ably improving the stability of micelles according to the formation of an sIPN structure in the micelle core, and also has an etfect of
being usable in brain diagnosis since the in vivo circulation time is improved over that of conventional dyes during bioimaging and
the labeled nanoparticles can pass through the blood-brain barrier (BBB).
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(239 3%
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sIPN 727} Zoleo FAHE FF oA E EAY=UA

[7] = & oF]
E &5 e& SIPN F27 =
G TAY=YAY Azggol #F Ao},
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N2 F783Es
oy dAFAE & HFFHL r
Ao & EEVNAT EAoY. FA L& PYEAERY YT
FFIEY AEAE FHAII A8t FI21F7AE HHY Vw7 EY
Aoz FRAHAELE FHEFV HE AHAA - AEZEO 2FA
F718FFEES fHAIE o JAAM AFEFHS fu. 28T
AEE F9 2 X HHEE& EH(nilling), AlJEZYAE G

£ 3 A 8 A (complexation), 4 9 34, 2L A HE A A T =
AEARAA v A E(polymeric micelles)® AR 3= E A (dispersion)
Soltt. o3& WHEL A7 ¥ 2L dHEE A3z deoedy,
#tA F7EFEEE FEAH FAHAAM ALY Y3 FAE HZ
HHES W 8F7HL e dFY
S R A A o AdELe %I vwA (amphiphilic) EEF TE&

P TE %A E (copolymers) 9] 271 Z ¥ (self-assembly) 3t o
FATY., EA HAEL FREAH FE HAG A" o] &5
FEEol g, olgg FERo= A2HAN, FFFAY 2FA
&L 774 7k3 & A (hydrophobic cargo molecules) A& ¢

& Yx #HHEH oY (micro-/ nanocontainer)"Z® JFAs+=
(core)E FATdH. A7 Ay JAFH REL R &4
AlA (interface)E& AAFAINE

4 (outer shell)E& FASTY. AHZHA 79 vd AN2"HED
, LEA 7 uAdEL ¥ dA uAd FE(critical
micelle concentration, CMC) % 4 ¥ %4 (reduced toxicity)d}
> FHELS XY, oY FHEAdE EFSF, AR oA
Al AENAF, AAFFA  (biocompatibility), &3 =F&
(encapsulation efficiency), ¢ AHA, 2T AFEY A H Rz} 4g, 2
e mAdY AFe Az A oy F HLoZE Ao i

Elﬂl_,oh‘,n?,%_ll-m.l}ﬂoi%

" o

L-lmm

s fr g

o>

-z

>

s

1o

I oy o ofd
e
=
2

rl



10

15

20

25

30

35

WO 2017/179746 PCT/KR2016/003881
2

° Agd T F&FH . wHdAN, EALA B4
g A2de AHE EFste FAA FAE AAXFAHE

T AR7 BT fo]dm B Lo B = NRE 04
A

2 X

o> N
-_—

[ XN omg e
o koAl

b R
g U
T8 mA

T %3 (semi-interpenetrating network,
A7 dgd 258 FAFFEEE FAF
A FAR sIPN Fx7 ¥AEAA oA

oldl, ¥ wHAEL AAFRFAH FrHE I
NEgFEE R JtuAE FH3E

o]
o
Z2% Fol, WV 24 2 2E A%
=
=

H Ao

tjo

T
o i

YrTze dFH WA FaAHEs zHs dew, AT o

A AolmPol ©Fg HFFAAN Jtesi, 53 AW $£3A o
&4 = o, BBB(blood brain barrier)E 33 £ &g FUstz &
e $AEAG.

N
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—

]

=]

I ex
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i

1) FMES F R 10-2013-70253243%

(2o A d9]
(714 A ]

2 dr o] E L sIPN(Semi-Interpenetrating Network) &7}
FTAFA Y FF o)A E EAY=IAE AFsE Aol

e EHe 47 ¥F om3s EAI=YRY
33 |

(714 AL H]

B7 BAHE @A 934,

2 2HE vds JAste XY EYESFS A

o d Zolo FYUFHE fU8FER; £

njd  Fojeo] B UAEo sIPN(Semi-Interpenetrating Network)
TZ2E I tuA;

& X &3 = sIPN(Semi-Interpenetrating Network) TX7}
Foo FAEH FF ouA L EAY=YAE A Fd), .
A7 A, A7l S EYEEFFIAE PEO-block-PPO-
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block-PE0 FZ<9 AL A& F ok, oluf, A7 FAA
EYEEFTHEAY FTEL FoEEAVE FAFH Yz, °oF
g ez AAdstg A8 £ Jdu. =S, Fddo NFEHZA
e S EAEEFTFHEA ZL 1% ol SEdo sMEH

E [, 4
MY EHEFIITZAE AR FH HAFd HHEER AEE

F At
w9, £ 23S FUNY EJESIFFAS AAS)
& FWsE vA(RA D);

7719 %3 71 &Hiol &I Fdr &4E& FHEe
A (2 A 2); |

M AE wF71E&Hel &M JtaA $9& FHETE o,
A7l A7l A 20 M FHFT d8 &4& HEn, K7IE&HE
TEAA Holgd WHHd tuA-d5 dEFE FAsE SA(EA

A7 @A 39 uvlol&d Ay @A 1A FH S FHA RS
HA7Lsto vd g2 FHsts dA(EA 4);

b A o] v A Fo] YA (internalization)E ) (I ofA
EYESIFTEAY dArELeE B & 50-70°CE  HEEE
SA(GA 5); &

UVE XAt wld YR Hdd JtuwAE  J7hns o
sIPN(Semi-Interpenetrating Network) 7+ % & d A= GA(EGA 6);

T EXgseE 3F ofA8 EAY=UAAY AxAYUE

b, B 29 #7193FRE U ST,
g R F2A7 vhold AR Fulstt wA (A 1);

g §71809 gsn, $E EF FAAY vlol
(A 2);

)
FARAH EYEEZTEZHEAES AAST LS 24 AL
SA 34 FHF F2FA LAL GA 19 uo]lY Ad
231 Egss A (SA 4);
A7 @

A 4ol X FHF &RXE DA 20X EuH & uvio] g B

ZVa A o wl A F o] Lﬂxﬂi}(internalizétion)g— & FRoA
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EGEETIZTEAY FAMALE Bt ¥ 50-70CE JtgstE

SA(EA 6); &
Ve &Ase]  mA WRe XYW stmAE  stmstd
sIPN(Semi-Interpenetrating Network) 7 & g Asls GA(EA 7);
g X FF ouALE FAY=YAY AxLHES
A &g o,

ta

&t h=h u}

g3, A7l #
FEA-¥9858 HES
SGA (A 1)

271 @A 19 wtold Adl HAFE R, 253 Ayt
wHkg o3, AAA YHE A4 dA(TA 2);

HuAE FI71E&He &HADN Y&, /HIEWE FTEAA
7taA BEE Wutgdd FAZAZ vro]ld BE v stE dA (DA 3);

A 2014 FHE £4& @A 39 uolY Bol Fu mwat:
DA (A 4);

JtmA e wAd o] WA S (internalization)S 8] <k ) A
EYESTTEAY dAvd2E R ¥ 50-70°CE tEdE
SdA (24 5); Z

W& XAbstd vl YR FddE 7
sIPN(Semi~Interpenetrating Network) +F & & A

g EgsteE FF ouAL EAY=YPAY A=LPS

3L FARY EHESITFTEAE F718H
NBBEEE EFT 9E K
24

% v} of

o

ol

tolzh, B wHe ¢ E
gL, A7l F/PFIEE A EFT £
SGA(EA 1); |

71 dA 19 &Y AdA fFr1&ue HAFI R4
BEHde: B3 wAYen Eoite HIAAHS
EGESIFTHEA FHA H/7¥Fdsr dA=L

ARAE 71 & SAAN e, HILWE ZLAA
AEA BES Yuldo]l FAAZ Hlold BE Fulst: 9A(HA 3

9A 20 FuE £4Ad BE wA 39 wold Bo *
AR E wA(HA 4);
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A9 vlAd Zo] WA F(internalization)E P& S oA

EYESITTEAY gAvELE B9 & 50-70CE JtEste

e zZAse  md Yyie 248 EAE  szsd

g Eggste FF onAL EA Ux=dAY AxLRES

A g o 7, E Ty &z oA EHEEITFTHAY
7183488 aALHAAN L83 EFFE T "ugd
FAAY nlolg AE FHstE DA (DA 1);

71 g@A 19 Hiol¥ Al JtuAlE E¥E o Hlold BE
FH s A (DA 2);

71 @A 29 wiold B AAFE R, 27 Atz

RS S, d¥X BHE AH45E A (EAH 3);
VA9 vl FZo WA (internalization)E & 30
EYESTITEAY dAnAE R & 50-70CE HEdE
A (EA 4); 2 .
UvE _’-‘.*}3}04 od YR FdH JtuAE  Jbudto
sIPN(Semi-Interpenetrating Network) 7+X& 3§ = 5
E EFste ¥F omAELE BEA YUY Az

2 wHo wE sIPN(Semi-Interpenetrating Network) T+X7}
Fojo] FAHE FF ouALE FAUY=HPAE T 254
71 8FLIs5E AL, g9 33 J571E EHo A
T4 £ 9o, uld Fojo sIPN 7+%x7F dA4E watA vl A
AdAAEel AAS FAHE &=/ doerw, AF U AA F

A5 W AW £3FAzZo] FAH I, BBB(blood brain barrier)S
T4 F Yo ¥ AGdE AgE £ AdE 2937 Ao,

[EHe st 49
T 1€ AY 19 AMNFExot,
T 28 AY 29 MF=xon,
E 32 AY 39 MF=oln,
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T 45 AAA 1-12004 AL FUIPFEEY sFgFxAo|T,

T 5% YATARXE(CMT) HZE o]l %d HAAjd 1 @ nad
19 F%(a) 2 F(b) 2 Ego|},

T 62 7ZFEA(PETA) 2o wWE doldy FFaHS e
T Z ol

7L UV A A BE EF AUE EHF ad Tolct,

T 82 g T4 W& FF(a) 2 FF(b) 2FEFo| Y,

E 95 A2 % CNT °l3te 2xoA =HI Hold FFFo
FHFLEA FHold FF AEE YT

T 102 ol §F wWE FPF AHEgo|,

£ O11€ 5l wol oA 0.5, 1, 2 2 3l v fAo] wE
T4 2 %S SHS 2 EFGo| ),

T 125 20 mL wpol&olA 15, 10 ¥ 5 mlL H A LA mE
T4 2 S 5HS 2dEFo| g,

T 132 AAd 1dA A E3F F127-py-PETA sIPN ©l4d & PCR
HE2E Fo §F & SHY 2dEgo .

T e @718 BFBAHAA HAAd 1 2 vmd 194 Az
ude F3F g Egely,

T 1568 AA 1 E Huo 19 FF(Abs) Z FHF(Flu)
29 E golt,

= 162 AAld 8(KIM B)ollA Axg vAL At TCI(HG

16

AE)g FxH dulFH ol Aoltt(a-ex control, ZFv H&
0.001%, 0.0005%, 0.0002%, 0.0001%¢] v Adolx, f-g= 0.0002% =
0.0001% €™ Fx=9 vlAE A TC1 AL HAEX9 1008 o
ol w| A o] t}), | :

T 172 AHAYd 12(ZE2Aotd) 2 g ExFoEA ICGE
up 2o EQZ in vivo ® ex vivo HF o]ln X olth(E 17a: A Al 4
12 (50ug) in vivo, = 17b: ICG (100xg) in vivo, X 17c¢: ICG
(100ug) ex vivo, & 17d: A A4 12 (50ug) ex vivo).

= 182 AAd  1-1241A4 A EF HFNEYFIERY FF

195 AAd  1-12¢4 A& /Y FEEY L F

202 HAd 1-1201 4 A Z3 vd AL HFF Ao},
212 AA 9 1A A ZE3F F127-py-PETA sIPN9 DLS 2 TEM

X 22 F127 2 F127-PO(OH); &M & (0-100%)8 & 3}
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7
A Z g Folv A& EA Y=Y A} e A7 9%
Atzlol Tk (AR A '0%' = F127-PO(0H); 100%°]T}).

(259 2AE AT A4 F)
A

5 olsl, ¥ o & M3 HdHEIg
= dHE udg PP SRy EAEZSIFTEA.
njd Fojo BYHE f718FEE; ¥
oA Fojo] FHYEHo sIPN(Semi-Interpenetrating Network)

10 FXE YA = stuA,

£ X335+ sIPN(Semi-Interpenetrating Network) TZ%7}

solo] YHY FF WA S EAY=YAE AF R

A71M, B2 FIWAH EHEZFEFFTIAE  PEO-block-PPO-

15 block-PE0 F+=¢d A& AEE F UAn. o, A7 FIAWA

EEETTHAY FEDL Fo=EEACE FAHHA] dx, o
719 tgd FE7 FoE NEAEA AEE S UG,

| 0 |
/\.O’)J\N'/\/NHZ’ ‘/\‘O')J\/\U,/OH /\ O /\N‘i
9] \

-SH, -SOsH, H , ,
o
0 Q H O
/\OJ‘J\/\”/O—N /\O/U\/\’rN\/\b
O ,
© o , o
JVI O
A0
0~ "OH

20

I

25
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Fzerol MAY Yoy EVESITFFAE A FF EEEA
A S Yee du R,
2 owne me FFonAs EAU=YAE dide =W
18718 Adte Mg Aol oz, BYT AELH A4
9.

tsdE FRE £ A", FAFo=R, AETFH HLY dEE
passive/active MEANH, ZAMH, JHE THI] S 288 F
N, AAFA HEg9 d2& FAZY, d¥d A, YA ®EF
o $8% 4 oy, Yyxndy HEg gz BEaor A A
nAZ &8 (98 E9, avidin-biotin AZFE), FU=dx 5
A% A A8 F UG

v THe wE FF ouAZ EAYU=AACd UM, 7]
&3 A EYEEFSEAE  PEO-block-PPO-block-PE0 79
FAE EHEESIFTFAE ALY £ A", B HHoAE
JRojAH EJEESIZTEFFAY ez ZF2Z Y F127 (E0ssP0s7EOus,
MW=12600)& A& 3ttt T2 249 L PEO-block-PPO-block-PEO T % 9]
I8 EHESFIFTHANEAN, EFAFI PEO/PPO Aol e
g Edol #AwHI Jon, E dYdqME 7 EFFZ2Y
A9 gAY EYEEITITIAE EF AEE F AG:

P85, P84, P123, P104, P103, N3, L92, L81, L64, L62, L61,
L43, L35, L31, L121, L101, L10, FT L61,‘F88,. F87, F77, F68, F38,
F127, F108, 31R, 25R, 17R, 10R & .
T3, Lutrol, Poloxamer, Epan %59 Y& A% 1ERNE
et EFFEY  AEdYg gAY EHESIFEAL KA
ZolE2, ol 9 A4T 5 i},

2o we 33 ouigg EAU=IA QoiH, 47

#7189 FLRE 300-900 nne] AAH-AAFH-HAH % GG A

FAE F5 F odsHel oA BFsE 2o, F, wold,
F

Lumogen® F violet 570, 3-H 2 #: & A Lumogen® F yellow 083, 2,3-

Org-5,8-t-E e #A-2-dFAZ 24U (KIM A), Lumogen® F orange 240,
UIZEEoYolE, 4,7-t-gleHl-2-dl x[1,2,5]g)o}Jo}& (KIM B)
Lumogen® red 350, Se-#l=ZE]o}tjolZ, Nile red, TEEAold 5 &

AgF F dn, o ARSHA Feoh. A7 419339

g7 HE = 40 JEIAAG.
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Z, %78 §d s® EdolEviy  se==ziE,

o $%H, UXTgddoln= £ A, FHIA 2L HIAdow=
F=A, YZEFHoGYolE HF =, WEREHoYGE, 2AE FEA,
TgZAold A T FFEIEEAN ALY F UG,

2 2o E ¥3F ou AL EEXAYX=YAA AoA, A7
TR AE o9 otad, e addoE, Hd &7 A, &,
FAANALY AEE B9 HUZE AANFoEAN HIFTHOEZ
FRATFE FAHol Jted AGE AEE £ Ao, FAHOZ | PET4A
(Pentaerythritol tetraacrylate), PET3A (Pentaerythritol
triacrylate) & A8% & A, & HHEAE= d#Hl 2 PET4AE
A& 3.

A7A, AYHAE B Nt HS UV ZAAIFL 4-8%
F A, FAANAE FUE EZHFZ ASdE UV A AE 6
otz & & Jt}. '

e o

+ 2Hd mWE FF onAE BEAUY=YAE, AEX FIE&
1 se] 3-100 nm, P A A= 3-50 om, ©S vlFFEAE 3-20
nmQ Aol v AT, ek, 100 nmE 2HT A HAEAE 59
43 & 7tAE F do.

2 U4y O FF onAL IAY=AAE A ouA,
AE oluld, d&2 olr A Fd ALRE £ 4.

A7 AAeolrmAL E UHdg mE IAYUYR
FYdstd EHALZ e F7(organ)E TEFE F U,
EAVYE=Y2AE AR st F7o wEAy 2 FAHELE FF
Aot

B71 AE omALE dAXE, HAHME &= ES7)AHAXd 4T
F Ao, FHET9 o2& A549, Hela, MDA-MB-436, AGS, RKO, SK-
MEL-2, SK-MEL-28, SNU8, PC9, HepG2, MDA-MB-231, TC1, HT-29, SH-
SY5Y  (neuroblastoma), LN-229 (glioblastoma), K563, HL-60
(Leukemia), primary cells: Bl6(melanoma), THP-1(leukemia), BMDC
(bone marrow-derived cells) Sol A& & F Auh. HAM X9
o] 2+ BEAS-2B, HEK293T S Al&d ¢ Udt. E7/429 d=2E
mESC F ol A& F Q.

A =4 1
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2 2ge sty BAE EFSE 23 o9A g EAU=YRY
Azgd 12 AT, A=Pd 19 9@ AFES = 19
vheb vl 9t o

718288 E w71 BHdA &l 8 FAs THEE

ARAE £7180 gAFHd mA §3L FHE D,
471 7] @A zlH EFule P S99 HAARIL, #718WS
FRAA violgd Wutdel AmA-gE BEL IHFE VA(BA
3);

A7) @A 39 uwoldo] Ay @A 1A Fu G FgA §£9L
A7 ste] mld gae Fusts wA(GA 4);

dm A9 ud Zo] WA (internalization)E 8 oF 3 o) A
EESTTEAY dAVEEE En ¥& 50-70C=E 7tEdtE

-HA(EA 5); #

UVE  ZAbsted  mA YR 3 Hﬂl% 7} 8} of
sIPN(Semi-Interpenetrating Network) 7+ & YA 3=

2 2dHd mE AW 19 AoAA, A7 @A 1& AR uA
EYEEFTITIAE HAFAd LIl FTFA L4 FHslE
GAelt, A7 XA EJEEFZFEAY d= A v B,

A 2 AxzHE 1d UdAAM, A7 GA 2=
FNEFIEE §7) & &89 8 898 FusE gAT.

A

A7NAM, B7 F718FLEY dE A&d v ga, vFRAGAES
stold, Lumogen F violet 570, 2,3-tjul€-5,8-tJ-E L -2~
AdFA LAY (KIM A), 4,7-t-8§odl-2-dul 2[1,2,5]El ol o} = (KIM

B), =< Nile red® A48T <+ 3o, &7 #f7189H=2e oAE,
EEE3E, d"EREM"E, HEZE=EIHIZ, I, EFJ,
Aot E ol E, - Heddeg=e NN-tHl g X Fotr =

gAY Ao, HEGS OS2 FE ¢
47 %719398Y gBe FI 2

FFE O¥ 0.12 FFF s, wFAFAE 0

A S AR ek, 012 FF g A% staA gHFol

HojA  dAgel AFHAAY FFIRI S (ageregation) o

o7 Ydol AsHE BA AL
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B dyge @ ALy 1d AN, B7] @A 32 JtuAE
F71 8wl &aEe JtuA &AS FHET ©a, oA7]d A7 A
20l E£¥ T d8 FAe H7EA, FIEHNE FLAA 20 ml
ghol ¢t "utgol JuA-d5 HFE FAHE dAH. A7A,
7taAe de Aed veg 2, F718HES ofAE, EEEZXE,
dEzzdg, HEHER2IHE, A4, EFd, CdEotAHlE,
Holdold 2, N N-Ti ol g X Eofrj= o g g ZAlo]=
HESSol=E2Fd FT& AT + b7l JhuAe g E2

kY

= S
EYESZSIFTEA 100 =ZFF d¥ 2.3-3.0 FZFE A &3 A
g A stoh, whek, 2.3 FHE UHd AS vdo Aol FAHXA
E?‘s}% !'%—xﬂﬂ AE 7 A1, 3.0 FFHF 2948 ZA¢ vd I3}
A3 d59 29 TFHFol #ixdde EAN A&

= 2R mE A 1o oA, A7 @A 4= A7 DA
39 20 ml wpol el A7) %zﬂ 104 83 FE4 4L H71ed
MAd &R e EHlsts @AoT. 7N, BA A FHF UV
Z2ALE 7] e v A %%04 d#F2 8-12 mL7t mE AT, w8 ml
e AF dARIALZE ostdAM vde kFAHe] AjEHE AL
T RAL, 120l 2T FF 2] d&FA &L TA} A&
F AT, 2o " F AzdAE 4 ml vtolgE o] & 1-2 ml
Fhe AzsH, 2o we F AzxdE 250 ml o)FY =AE
o] &8t o 40-50% o & FIAE AxT F U,

4T

2 29 & AL 19 JoN, A7 @A 55 PR A
o] A 39 W A 3 (internalization) & 4 % ol A
EYEEFTSTHAY dAvAL=(Critical Micelle Temperature,

CMT) Bt & & 50-70CE 71gsts dAo k. 714, UV A A
S A 4ol A EHF oA fAY 2xr 50T vHY A$ A Y
902 Fde EdFom Yojux e EAL 9
70C 23 A &9 U9y vdEo L 24 9

*e EAy

A~
T A
[e]

i <A A

o Mo

—;~
38
o
+
32
v

E ogdgo wE Azwy 14 oA, 47 ©A e UvVE
ZAbeted mAd g R BAd"H tmwAE Jbwdted  sIPN(Semi-
Interpenetrating Network) TFZE dAH3ss w@Aot. o7)A, UV
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ZALE  1-3 W/em? A2 4-8E, #FFHIAAE 5-7E, E73
vt A AE 682 ¢ XALE F ok, =mEeE, UV X AF A Fo] 4F
nebg A9 uAd Folo sIPN 7 FAol AR ol v A
AAFAFel AHAsHE AN UE F Ux T O x23d A
F718FEd5 9 FHMo HAZ]E EAN JS F A, UV A 432
jgke] AzYol] A EFF AR FMAA (MxHE= FHE

SA 3dlM FrE FHA FAS CA 19 uold Ad
X1 e GA(DA 4); |

SA 4ol FHFF FAE DA 2014 FH G uvlo] L Bl
e SA(EA 5);

A

7ta Al el w A Fo] WA & (internalization)E 3 FAoA
EEFITITHRAY dARAEALRLE HY F& 50-70C=E JtEdE
GA(EA 6); & '

UVE &EAtsto PlAd U Feo Fdd toAlg 7Fasty
sIPN(Semi-Interpenetrating Network) %X & dAH3d= dA(GA 7)

2 g mE ALY 20 YA, A @A 1&
FNNBFEEE F7) & &&sn, §WME EF FLAN nlo

T A

E ZFH3E gAot. d7A, A7) $78FIs9 dE= A&
bel g, wEAEAE A7 K718 FEE e -8 F A Lumogen
F yellow 083, Lumogen F orange 240, Y X EElo}tjo}Z | Lumogen red
350, =& Se-WlXEoltolE L A& £ dd. A7 #FrL&WEE
lAE, EREXE, EEZWY, gEgEZ2HE, i, EF4,
ol A E o E . tagd gz, N N-Tj ol & X §o}m =,
HqudsZ Aol HEGIOEZFSE 5L A48T & AU,
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A7 $71¥BERY L AN EJBEIFFFA 100
2 o] 0.12 FFE ols, wRASAE 0.08-0.12 FRFE
Abgd 4 ook, wek, 0.12 233 238 A snA FHFTl
A A Aol AFHEAY EHFIs7 S F (aggregation) FH o

Fayg Aol AsHE BEA UL F A,
B owwe me AZY 20 golA, A7 wA 2= stuAE
§71go] §HET, SIS EF =2 wold BE FHs:=
= vl 23, K7E&WMEE

SAelt. A7A, FtuAY de e
ol E, EREXE, HEZEMY, HERS2EZIE, 94, 25
ol A e ol E, o dd e =, N,N-OH g X Eolu=
g deZ Aoz, HEZSE2HTE T8 A48 F Ao, &7
ZtaA e g FAAY EYEEFSIEA 100 FZFHF iy 2.3-3.
of wtgAsT, Tk, 2.3 FTHFHE v

njAde tFAdo] FAHA X A

2% A% "4 I3 Lozt e

g2l gads BAN Ae 5

=

-

O

!
A

9A 3& G

2 2o & AW 20 YoiA, 7]
EYEEFFHAE AAFA Ll FFA AL FHFE
Ao, A7 Ao EYHESFFTEAY d= A&3 vre o,

B Iy mE ALY 2 YdAAN, F7] dA 4= A7) @A
3ol A FH|F FTEA AL DA 12 ulolg Ad R EFEFE
A o] ot

2 2Hd mE AZYH 20 AAAM, A7 @A 55 7] @A
4ol Al FH g B AG A 20A FuF uHio]lY Boll EE Ao,
A7l 4, @A 594 FHF UV ZAE Y] He nAd oo FFFL 8-

12 mL7F vl A8, ek, 8 ml Pl Y A AT AL2E o] & oA
Ao QtFAol AHEHE EAZ AL F 31, 120l 2HE F&
290l 43R &2 TAN} AL F U, B HE& g AR =
4 ml wlolg & o] &3H 1-2 ml AL AZXIH, Ry B2 49
Az = 250 ml o] 2AE o] &3l < 40-50% ¢ &% EIE
Az F A},

2 E8ed mE Az 2 YA, A7) @A 62 AZLH
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19 @7 59 FYSn, A7 A 7e Azdd 19 @A 63
SOEASS

Az 3

2 Ay 3] 9AE X FF orAE TAYEYAY
Az 3& AFIY. AxZLE 39 dF AFZE = 39
e AT

AWM EJESIFTFEANE F71E&HA &3Ea, o7
F718FEesE EFFT UL HUEWE FLAA, FTFA-
52 dutgdd FAZAZ vio]ld AE FH|3t= dA(TA 1)
| A7 @A 19 utolg Ad AAFE R, 259 Hgsa
2AErE g, AUR BEHE AgEE dA(EA 2);

7t g Rl &ue] &AL ©& s FELAA
7} 1L A %%% duteto Az vlo]ld BE FH St @A(EA 3);

G A 201A FH|EF XL GA 39 nio]d Bol Ru mitd e
A (A 4);

Zta Ao wld =zo] WA 3F(internalization)E 3] 2 ofA
EYEEFZFFAY dAMAEALE Ht EL 50-70CE 7EdtE
A (BA 5); 2

e  zAse ©A uRe gddE v

| TS I = 4 TR
sIPN(Semi—Interpenetr_ating Network) +Z & A st

S A (A 6).

2 dgo] e AzWY 3d UM, A7 GA 12 FIwA
EYEFITTEAE HKI71E&ud LAz, Ao KFIUEFIEE
EFE oS FU7EWME FEAA, FTEA-I9E YEL Untdgd
A7 wlold  AE FwHdE Aoy, A7V oF X vl A
EYESITFTEAY de A& s Y. F7 #71¥3FEERY
de =@ vt 23, utgFAE TEEAIE ALY F U,
& 7] 71 & E = ol M &, ZEEXE, gz 2rg,
HEZEZZE, di, EFd, ddolHEgoE, doddygz

NN-OH L EEolols, HrdEEAos, HESRHIEZFS 5
AET F Ak, -

47 %P BIERY FFe R
F22 ou 0.12 FBH .
Ag® S T W, 0.12 A9 AmA i
4ol 444l AHHAL FFEEA 27 (aggregation) 3o
393 440 AsHE BAN AL & A
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o oago W& A2 39 AdojA, A7) %741 2= 47 &4
19 wpo]ld Ao A A I, 29 Hygsz v gL, ddA
EHE o3ste gAY, o714 A7 2-”A %Eﬁ% 0.2-0.5mE
N - =

2 oarel e AzPd 3 golA, 47 @A 3¢ SAmAES
f718mel SN T, f718WE FBAA stuA BEL
Wubge] F4A vlolg BE Fuls: AT, AZA, mAl

g
A= Aed uwg I, KLU E ONE, Sz ¥
o]
o}

de2deg, HEGSFEZ7E, 4, 74, ﬁl%o}lﬂﬂ]
Heldele =, NN-HHlE X Folr =, ol g & & AL :
HEZSol =R

TE AMET F AT A 7}&241«1 ?&%‘f%
&2 A Eﬂ%%%%‘—%z‘ﬂ 100 =5 gy 2.3-3.0 T 5 A &=

o}n

Aol wgAsT. e, 2.3 FFE AP AL A FHA
FAHA Fohes BAG Ae F AR, 3.0 TFE 23T A4S 74
47 eastAE BHo=E AW FY =Y FFo| diH:

2A 9e & A
2 oo me APy 39 YoM, 37 wA 4= v
201 ZM| @ §4% @A 39 mold Bl X1 mwsE wAolh

2 2dgo] & AW 39 UAdA, A7 dA 5= AR
18] g4 59 FYstm, A7l 9A 62 AzxYYH 19 A4 63
5 Y s},

2 d o] uw& sIPN(Semi-Interpenetrating Network) &7}
Zoe FHAAHE FHF oumALE FIAY=YPAE YA} L2FA
719 FEEE HELI7tesrn, vlAd Zolo sIPN Fx7 FAHE
22 = B S R ) Aol HASI gAHE adgs Yo
AAeI B A Ao Fe@H @B HE AN EBAo FAEHT,
BBB(blood brain barrier)E 3% = Ao ¥ Agogn A8&=
JAE aFd7 Ao,

2 28 87 2AE 2@ FF oA L EAUYE=AA
o
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YA EJEE2FFFAE H7E&d L8, o749
FNEFELEE A 7S &9 AE FH s DA(TA 1)

d71 dA 19 &A Ao A Fr]EHd AHAFIE FAY
AeHdg T wAYLT Eo4r/ie HIAAFLE FTI O FIAWA
EYEEFFEA FAHN HF7Z¥FEs7 dA"E 894 B E
Folste @A (A 2);

NuAE F71Ew &AN UL, HLEWE FEAA
taA &g Yutgo YA AZ vlo]ld BE TH st GA(EA 3);

G A 2004 F=n3 F£8B BE A 39 wHlo]Yg Bo] X
WRrEl = SA (S A 4);

7k Ao w A Fo] WA 3 (internalization)E 93] 43w A
EYEEZZFEAY dAvALE Eog ¥ 50-70CT2 7lgse
GA(EA 5); L

UVE  &AMSte md YR Fdd JtuAlgE  7HEd o

g PMse

sIPN(Semi-Interpenetrating Network) SGA(SGA 6).

2 owge me Azwd 49 YA, A7 vA 1€ FAUA
EE2Z5FAS w71&MWMd £, 9r)d frEFEEE
=gg g9 AZ  Fua:  SAod. Ay FAAY

mbel o, A7 §783dR9

ks
Hhet 2o, HEAsAE T2 Atde 18T F .
E Z2EEE, ez 2w,
HESRS 2272, A, EF<d, AdEotAHE, dedddHz
NN-td X Eoetre, HeldeFAlols, HEZDFGIEEHFT T&
AT A |
F71 718 BFERY FFE GIAWAH EJEFITTFA 100
TEF Wi¥ 0.12 TFF old, wEFASRAE 0.08-0.12 FFFE
Abed 7 Ao, we, 0.12 FFF 234 A tuA FHFl
Aol Aol AsHAY FFEE7E & F (aggregation) FH O
T 4dol AtHge A} e F AT,

b4

B g & Az 49 oA, A7 @A 28 47 G
19 &4 AdA FIl & AHASFrE FAH JdBHALE FI
Ao s Eolzte HIAAL T FAuAH EEESFEEA
A #F718FEE/ A" F8&E B B FuIFE dAY.
TAHSRE, ©A 19 LA AE FA dHgdo FudE {79
o R, FA HBEHAY wgZd HAFE Fo, &% A9
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T71 &l E3 A
dutgo FA4AZ dlold BE FHde YAlolt. H7|A, JtuA 9
de Aed #HA Za, FIEWEE HE, ESEEEF,
HqEzzdg, HEJESZZIE, 4, EFAd, odEolAHIE

T g o g 2 N,.N-fH g £ 5ol =R = T =N
Eﬂ g3l o]l = %E} 5S¢ AE€Z £ U, A7 tnAyg TS
A H] 2.3-3.0 TR Al &=

3
R EROE R

Aol w@Asith. wer, 2.3 FFE DU A
FAHA 2ee BAZ de 4 YR, 3.0 F2F 23F 4% 04
o7l eadAE @40z A Fud 2P FFol FisHE

g AzPd 4 LM, ¥7 @A 4x v
o BE wA 39 wolg Bl ¥3 mursh:

2 onge) me Azwy 40 QolM, 47 ©A 55 Az
62 3

19 @A 58 Fdsta, F7 ©A A= 19 @A 63
& 45,
Az 5

T3S sty BAE TSR 9% onAE BAU=YAY

d7] @A 19 wviold Adl SumAE T uwlold BE
TH 3t gA (DA 2);

71 @A 29 wlold Bel AHAFE Fu, gy AHgsiz
were g, A¥A EHE AqFgse GA(GA 3);

b A o] vl A Fo] WA S (internalization)& Y& % ofA
EFEEIFEAY dArALE BT e 50-70C=E JtdsE
SA(EA 4); 2
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UVE FAbstod md Wyie Fd8 7
z2 3

LAE 7Mnstyo
sIPN(Semi-Interpenetrating Network) =

A(gA 5).

av

+ 28l mE Ay 5o YoM, F7 DA 12 FAAWA
HESTTEASG F7BFIEE DAZHAAN &9 EFT
4 ol

E s
e wWuge #HA vlold AT Fua: wAL. 47
FANY EL2SFFEAY  de A e 2o, A
#7183 EES) At $E@ v 2u, HFASHAE Y AlYL
AET F o

47 §RFARY FFL FANA

Bl 0.
AEd s A TY, 012 FFR 23T A JtuA g/ Fol
?l"é"éol AstHAAY FFEE7F &R (aggregation) F o
] At = A7 A& F UG,

old
1%
2
O_L,
e

o

2 2o mE AEZUY 59 Aol , A7 @A 2= AU @A

T3 wlo]ld BE F :
ZAY oE A2dF ue B, A7 gAY FFe
HeSTTEA 100 =FF dv 2.3-3.0 TFF A&sE

A7l M, 7F

R e

Aol wpTAST, wek 23 =FE uwd AL ud oAA
FAHA ZaEs At 9L F dz, 3.0 2FE x5 AL mA
oz 9% 989 =Y FgFo] girs=

B Iy & ALY 59 oA, 7] @A 3& A7 g A
29 vtold Bol AATE R, 29 HEsn 2wd &, AUXA
ZHE AFge DAY, 97 47 Addx BHE 0.2-0.5mE
Algd & Ao

B dHod mE AWy 59 AAA, A7 @A 4= Az
19 @A 59 FYstn, A7l GdA 55 AZHYE 19 GA 63

Tds .

oo, 879 AAdE 2 29e qAsE A
8
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<Al Zd 1> 'F127' G o= E A 79 ofdl JNA (F127-NHz)
ZZE3 (Chem. Commun. 2010, 46 (27), 4935-4937)°] & A & o

A 87l RS ol Rstd, FFEH F127 (E0esP0s7EO9s, MW=12600) 2]
5 FTY Bol=EEAXIE oW E AP,

T Ngt ./@]E\[/\O}\/QH
“ A } L ..!m
* - m=98, n=67
Ethylenediamine
' Carbonyldiimidazole
Dichloromethane
_ N,N-diisopropylethylamine

- o
:J\m./\g g/\/

<Az 2> 'F127' FTG Fo=EAJ 9 JF=2EAA AP
(F127-COOH)

10 A2 EA(J Nanomedic Nanotechnol, 2011 2 (114) 2157-7439)¢)

SAEH e 7 HHE &Iy, =

MW=12600)9 UL FoJEEANINE 22

m=38, n=67"

Succinic:anhydride
4-Dimethylaminopyridin
1 Triethylamire.
Anhydrous 1,4-dioxane

v
0
ﬁo/u\/\n/d\[/\
i .
15 <A Z o 3> 'F127' LY Jol=E A9 FEAFHOE A

(F127-PO(0H)32)
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ZF A (Antimicrobral Agents and Chemotherapy, 2014 58 (2),
966 -977)° FAH Y& F7 WRE ol&dtod, EFEH F127
(E09sP0s7EQ9s, MW=12600)¢ Y42 3Jlo]=EEAIIE X 2HoJEVZE
AR s,

nN'

o
[ THF
- 50°C
o] et | Under Ar

\p O
OH.

<Az 4> 'F127' 4 UG dloj=EAV 9 EFvEddry QA
(F127-N(CHs)3Br) :

Az E ¥ (Bioorg. Med. Chem. Lett., 2003, 13 (7), 1381-

10 1384)e] FAHo e dr WYL oLddd, EF=Y F127

(E09sP0s7EQ9s, MW=12600)9] F L ¢t FoJ=21 72 Egddeddegr =

NE 3. |
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m

‘ 0 Pyridine:
\ ’ .g 7days

DMF

100°C

Under-Ar:
~3h

Li—Br

| | Temetn amine
Reflux
.| 4hb

<Al Zd 5> 'F127' Y TY Fol=EA 79 NHS d2g= AR
(F127-NHS ester) '

FEEFA(RSC Adv., 2014 20 (4), 10076-10089)¢] F A ¥ o]
NE 87 HHE o]lfsly, EFEY F127 (E09sP0s7E00s, MW=12600) <]

FLDE FO=BAIE NHS AN2HEZZ MASYPY. NHS o 28 2=
12 ot g 74X T ol n = (maleimide)® WEE 5 .
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Pluronic F127 (F127)
950
.

S N ‘»‘zj"-"k Wt e e e, A
o R
F127-COOH" a

NHS, EDC, DCM

<Az 6> 'F127' &EY Fol=EAr9 G MA (F127-

A (Biomaterials, 2009, 30 (28), 5114-5124)9] E ] 5 9
Ne 317 WHE ol&dlo], TFEZY F127 (E0ssP0s7E09s, MW=12600) ¢
LD Sol=EFAVE A2 AAEHAT.

o

e G} Y LD _ 'HNJE(NQ' i N_/’@JI\H N
T i \ | M
m{v H/L%V } + T

m=98, n=67

c‘ml DMSO
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<A Zd 7> 'F127' FD G Fo]=EA I ntolo” MA (F127-
Hlo] 2 | )
B Z 5% (Journal of AppliedPolymer Science, 2010, 115 (3),
1573-1580)° F X Ho] Y& 7] HHE oLsd, FFEY Fl27
(EQ9sP0s7EQg9s,  MW=12600) 2} gL JlolEEAIE Hlo] o € o =2

A B =
HO. 1ol I~ _OH
R N B ] 1.
m=98, n=67.
| Biotin ,
1 4-dimethylaminopyridin
N,N*:Dicyclohexylcarbodiimide
Dichloromethane

O\{/\omoﬁ/\" j[;\/o w

<A Zd 8 'F127" gL Fol=E2A 9 XA AA (F127-
g X Ah)

&2 &9 (Journal of AppliedPolymer Science, 2010, 115 (3),
1573-1580)01 FA o] Q& 7 WEE o &FHA, B:zY F127
(EOgsP0s7EQ0s, MW=12600) ¢ ¥a o ol EE A7 E gxrioez
N s,

<A|Zd 9> 'F127' ¥T G Fol=EA79 & AA (F127-SH)
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Az FdA(Bloorganic & Medicinal Chemistry Letters, 13
(2003), 1381-1384)°] F A Ho A= 7] HHE o]L3do, TFEZY
F127 (EQ9sP0s7EQ9s, MW=12600)9] (g 3Floj==EA7]E EHEE

'FETES
ron  —LCL o pors M0, poegsnat
Pyridine, 00C 60°C
H,S0,
> RSH

Pluonic R= —[(CHy)0ln[CHCH{CH YOTrf (CHy)50 Jy(CH, )y =—
: - m=67, =98

<A Zd 10> 'F127' ¢ qd G Flol=E A7 HMEA A (F127-
S0sH)

2 E A (Bioorganic & Medicinal Chemistry Letters, 13

10 (2003), 1381-1384)°] F X Ho] A+ 7] YL ol &3to], EFZY

F127 (EO9sP067EOes, MW=12600)¢ gL 3Blol=F A7 & HENOE

R - =
ROH =2 pope NaCS: 09 poessngt
Pyridine, 00C 60°C -
st 04 OXOI’te

i RSH e RSO H

Pluronic R= —[(CH;0ln [CHCHICH; )O)ml(CH):0 b (CHy ), —
15 <A A 1> Fold F&F 'F127-py-PETA sIPN o] A 'o] = =

A 1-4: 'F127-py-PETA (W] A) & o '9] ZFy
£ F 29 F127 (E09sP0s7EOes, MW=12600) 5 g& ZEFH T2
ol O.

A+ 45 g& HItetd 'F127 8494 & EHEAC. A7) Fl27 &
G SHE A YFL FRH TG FAG,
20 Mld WE a2 A FAZd EAste RE FHEI A ¥3

K
Z2HE2AM do]d (Pyrene)& A& ATH. Fold 10 mge olHAE 5
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mboll  &&stod  'spolA KA (2 mg/ul)E ARIT  nio] g
FH 3o,

PETA (Pentaerythritol tetraacrylate) 1 g& o}AEq
Lsd, =&l 10 mL7}vﬂE§ '"PETA £ 9" (100 mg/mL)&
FH 33T

471 PETA &9 0.25 mLE 7ART uHtolgded &A e A

,d
s

=
il

goldl KB (0,5 mLo] H 2 AL(25°C)o A FEH Zol g

SHA A, vlo] g9 Wulgo] 'PETA-dtoldl HE'L FHAAFH.

7] PETA-stoldl HE o] Uutgo FAHEA nlo]go] A7 Fl127
€4 10 mLE H7Msta, Z20A 32 F<d 4o A200rpm) Z
=#3ste, 'F127-py-PETA & 4'& Fwv|s g, A~») 'F127-py-PETA
A2 FFZ2Y F127 1 g(10% w/w, volume 10 mL), Fold 1 mg 2
PETA 25 mglo. & FA "},

9A 5-6: UV ZFALE E3d PETA 7} ZE  'F127-py-PETA sIPN
nAd'e Ax '

EFEY F127qd g8 FAHdd A =Zoe  sIPN(Semi-
Interpenetrating Network) TZE& ¥A37] HYdd UV RAE
AAIE AT, 714, UV ZA7]+= "Lumen Dynamic (OmniCure series
2000, filter 320-500 nm)" FAE o]&sFUxL, 2 =HUL 1.5
W/em? A712 68 T ZASAT. o714, UV 2AF Aol A7) A

- FH @ 'F127-py-PETA &9 'o] ol2 & 72 & FYs A},

PETA (Pentaerythritol tetraacrylate) 9 o) A o
W A3 (internalization)®& &A43t7) 18], UV 2A} Ao 'F127-py-
PETA & & '9 2% & CMT(Critical Micelle Temperature) (50°C) X t}
EEE 108 &9 ).
HZTAANE
Stedium)2 o 3} & o 'F127-py-PETA sIPN ®H|A'S A ZFFP1, o&
7|23 vlolgo] BB,

3B

< 0.2/m A 9 X "B (Ministart®  Sartorius

2 AAd 19 dF AY 19 AFEE = 19 Y Q.

<A Al o 2> Lumogen® F violet 570& 3 83 'F127-violet-PETA
sIPN v & '9] A%
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AAld 19 gdA 1M F% 482 FHold oA Lumogen® F

violet 570& Al83 R, FF 55 Lss EuUZE ofHE il
EEEXEES A8 A

1S Adstaies AdAd 13 FdeA HAsA
'F127-violet-PETA sIPN "4 '& Az dch. ‘

<AAd 3> 3-gedddE FFT  'F127-Thio-PETA sIPN
n Ao Az

A 1-5: 'F127-Thio-PETA

3-gedAdd 1 mgE E= Eo & 20 mL &HY
‘Hlol e Aol T3 W E ARAA EF FHAHG.

T & 20 mL &3¢ 'uHlo]d B'el PETA (Pentaerythritol
tetraacrylate) 25 mg& OolAEo] L3 L Lujs Ao RE
FEAAY,

S5 24 F127 (E09sP0s7EQ9s, MW=12600) 5 g& ZEZE
BAT 45 g& H7MsH 'F127 $4'& FH|sta, oE 47 nio

<

Fata, &3 49

b ol
o
[N
=

ol

Adl H7tstm 30°Col A 583 229 X dd

40°Col M 1587 4& 718t HoAR s d S mutago,

o=, vlo]ld A9 Fl27-¥g 8 T84S A7) vlold B
R, 401 A (200 rpm)E FFL T TUE T,

@A 6-7: UV ZAIE E3 PETA 7}3E 'F127-Thio-PETA sIPN
oA AZF

UV ZA @Al AAd 19 g4 29 FdsA AA s,
'F127-Thio-PETA sIPN uvAd'E A FX3d P, oE /X3 vlo] L
2@ Ao,

E AAd 30 thd AW 29 AFEE = 20 Ye .

<A Al o 4> Lumogen® F yellow 083& /3 'F127-yellow-PETA

sIPN vl &' A Z

AAld 39 &A 1A ¥F g2 vold A 3-
HedAddg A8 A& Adslzes AAd 33 S84 AA A
'F127-yellow-PETA sIPN m| A& '& A %39},
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<A A 5> KIM AZ &3 'F127-KIM A-PETA sIPN oA '9 A=

AAle 19 @4 14 FF g5 =2 stold Al KIM A (2,3~
Dimethyl-5,8-di-thiophen-2-ylquioxaline)& A& 3% AL AYstze
AN 13 T4 AAso  'F127-KIM A-PETA sIPN #A'$
A &3k R .

<A Al 9] 6> Lumogen® F orange 240& ¥ # 3 'Fl27-orange-PETA
sIPN vl A9 A=

AAld 39 ©A 1A HF 82 Fo]dl WAl Lumogen® F
orange 240& A& & A& Adstune AAd 33 FLdA A Ao
'F127-orange-PETA sIPN ©]d'&

<HAA 7> YZEEololZE& 3§ 'F127-Nap-PETA sIPN

Ay Az

AN 39 wA 14 &% dsz  sold WA
UIZEEoYolEL A8 AL Adstane AAd 313 FL3A
A Al &ed 'F127-Nap-PETA sIPN v A& '& A %39},

<d Ao 8> KIM BE $# 3% 'F127-KIM B-PETA sIPN m A '9] A=

AR 19 @A 1A HF g5 F Holdl thal KIM B (4,7-
Di-thiophen-2-ylbenzo[1,2,5]thiadiazole)E& A& 3% AL Astae
AANd 13 F9&A HAse  F127-KIM B-PETA sIPN w#A'g
Az,

<A Ao 9> Lumogen® red 350& ¥ 'F127-red-PETA sIPN
o Ao Az |
AAld 39 @A 1dM 83F 852 o]d thAl Lumogen® red

350& A& AL AYsues AAd 33 FAsA AA s 'F127-
red-PETA sIPN P|&'& Az oh.

<A Al 10> Se-HlZEolrjo}lE L 3% 'F127-Se-PETA sIPN
u e Az

A 39 GA 144 FF dz5=2 gold Al Se-
AZzEolHolE L A8F AL ALddzn:s AAd 33 F A3
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A A8t 'F127-Se-PETA sIPN ml A 'S A %38 F ).
<A A 11> Nile red® &3 'F127-Nile-PETA sIPN u] 4’9

AAld 19 A 1A EF 2 Fdoldl il Nile redE
= Ao 13 FL3A AASH 'Fi127-Nile-

<A Ad 12> TFZ Aol IA L 835 'F127-Pc-PETA sIPN w] A '9]

A 1-4: 'F127-Pc-PETA & o' 9] %—H]

20 mL &9 'vlo]d A'9) 2249 F127 500 mgo]
gz2yxed g8 {AL 51—.1_, ZEREXEY &4
T2 Aold(Pe) 2.5 mg& Astagdo. A7 EF AN
E22YE & 3d%=7)(PC 3001 Vario Pro Vacuu brand)2 Z=2A]#H
npol ko] Wulgo] 'F127-Pc BE 'S FAHA AT,

Loz, A7) vtold Adl AAF 10 mLE F 1 30CAA 187
A ] 3k o). %= &9 g " AEE 3t £ i 5 <
oy & (200rpm) <, 0.2m A#AX HE (Ministart® Sartorius
Stedium)® o 73 9d ), _

I t& udlo]let Bo| PETA (Pentaerythritol tetraacrylate) 25
mgE OtAEd &HAZT ©E HELE ARA FHAA PETA
ZES AAFHY.

A7 wlold AdA  FHE L£AL HolYg Bo EF3I
Ao FFH ZoF wul }04(200 rpm), 'F127-Pc-PETA £ &

H]

o

to K

@A 5-6: UV ZAE =3 PETA JFWE  'F127-Pc-PETA sIPN
nAdte Az

UV =AY dAE AAld 19 dA 29 Fd3A AA A,
'F127-Pc-PETA sIPN ©lA'& A X359 o]F ZHRT ulo] LI
B#EA.

111

2 AAd 1201 i AW 39 AF=E = 39 JEFRAT

7] Hol AAd 1-12014 A 8% ¥F 5 ¥F I8
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gaol 8T 39 2 o7 AFO00E BARA AAHYD, E 40
4% dx9 B%7z24L g,

[¥ 1]
g3 98 £ oj
° Aex (nm)
AAd 1 (AY1) g} o] &l Acetone 330
AAld 2 (AE1) : Chloroform _ 350
Lumogen® F
violet 570
A A 3 (AH2) 3-gl o33 Acetone 370
AN 4 (AY2) Chloroform 440
_ Lumogen® F
yellow 083
A A d 5 (AH1) KIM A Acetone 390
AAd 6 (AE2) Chloroform 500
Lumogen® F
orange 240
AAeo 7 (AY2) | UZEEoolYol & Chloroform 470
A Ao 8 (AE1) KIM B Acetone ' 470
AAd 9 (AH2) Chloroform 540
Lumogen® red 350
A A e 10 (A E2)|[Se-HlxEolrol & Acetone 470
AAd 11 (AE81) Nile red Acetone 540
A Ao 12 (A E3) T2 Aol Chloroform 690

<"l @ o] 1> 'F127-py " A 'Y A=z
Al Al o 1o A PETA (Pentaerythritol tetraacrylate) &
A7AskA &3, UV FAFE A e AL AYdszmE FAA

A A ste], 'F127-py "] Ad'& A X3,
<Addd 1> YA vlAd % (critical micelle temperature, CMT)

CMT(critical micelle temperature) H7FE & A Z(sIPN and
micelle)E CMNT Eo L& L2Zdx &2 I wIgs og,

4°Col A 1087+ 14000rpme 2 YA EFHFFUT. AT o gARFE =
%

4 & (supernatant)& 74 HHFZ Ky, oE CMT

o] &3 A TH.
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TAHoR, HAl 1A A=xF 'F127-py-PETA sIPN vl Ad'&
CMT o]3te] 2 xelx dAHAY H2EES AT, FoAIA F=(10%)AA,

ZF2Y F1279 CMTE 17°Coltp. A Ao 1 L "o 1o]A }o]dl Y
9 2 9% A7le = 5o et a, #¥E dHolHE 37 E 29

E 5% CMT HZXE o]Fo AAd 1 & Hud 19 FF(a) Z
FF(b) 24 o},
[ 2]
A E 53 A7 w &
(4°C/ 25°C)
25°C 4°C
H o 1 2.080 0.359 0.173
A Al Q1 1.990 1.920 0.964

471 & 20 vEld wpe o], CNT Bl&E o] F A Ao 19 A
HFolde w2 FF AV dEvdE W, ¥ad 194 3 A
ek detsod. A7ldA €2 A, T 2% o|dtolA AAq
12 w4 727 dg8A 31 /AT ¢ A& vegdg.

<AEd 2>sIPN P AF =30 g4

PETA (Pentaerythritol tetraacrylate) 7} A &=k

sIPN A& % PETA HH &FL doluwry] 9dle, EF2Y
0.5

F127 3% 1g(10% w/w, volume 10 mL) th®] PETA ¥&=%< 0, 0.5, 1,
1.5, 2, 2.5, 5, 7.5, 10, 20, 30, 40 ==r=z= ZH3d AL
Aedsties, AAd 13 FdHA AAsd 'F127-py-PETA sIPN
Pl #83AT. PETAY A3 & CMT )39 2Eo A Fdod F3

HtE RUE Yo Hrbe o,

sIPN &Aoo PETA 89 FgdE T 6 2 37 E 39
e AT}

L 62 PETA §%Fd wWE& Hojde TF@S gl 2o},

(£ 3]

PETA F 3 A7 A7l v &
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Zgay F127 (4°C/25°C)
100 3% oyl
23R
25°C 4C
0 3.00 0.10 0.30
05 2.93 0.15 0.50
1 2.87 0.30 0.10
1.5 2.80 0.82 0.29
. 5 75 0.73 0.27
2.5 2.71 2.65 0.98
5 1.72 1.56 0.91
s 165 1.58 0.96
10 1.21 1.10 0.91
20 0.12 0.12 0.98
30 0.08 0.07 0.87
m 0.71 0.07 0.97

oA o] A PETAY F L= PETA & Fo & 4 I )
PETAY] & =& 73 UY=-YEJIE JATE 5+ YA, oA
Fojyl Lot e AR A 3 F5e 29 £FL2

of Vel Bl o], sIPN AL 93 PETAY FH A
B °7 yetwo., PETA &% 2.5 " vk A, CMT
Fo ANBY FF 2 ¥F Ay FdAFd FAIF JEY
F =gz PAHdo FFHJGY. wrH PETA T ZFo] 2.5
de &F A77 94 ZAA2HAJEH, ol FZoY

A

UV AL A 3t
& 9% UV A HAH ADL dolry 5o, UV
ZA ANZXE 0, 3, 6, 9, 12, 15, 30, 45, 60 ¥ 2 ZAE A S
)\] !

ALstie, AAd 13 FIsA AHASH  'F127-py-PETA sIPN
pjd's FH AT

2o WHE el UV &AF A JFL = 7 R 49
et . FARer HdAd 1d4 UV A AGe 2T A&
Adaties FAddA AA3d ANgeEs AxTd ve FF AE
SA4%tod Hrts Ao
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72UV EAF AR mE FF ACE ST Rz o,

[£ 4]
UV 2 AF Al g EY A7 A7) H g
(min) (4°C/25°C)
25°C 4°C

0 2.97 0.12 0.30

3 2.83 0.98 0.50

6 2.90 2.78 0.10

9 2.25 2.22 0.29

12 1.51 1.45 0.27

15 1.37 1.34 0.98

30 1.22 1.22 0.91

45 1.01 1.00 0.96
60 0.80 - 0.70 - 0.91

nAd FZo] WHRA g sIPN AL UV =AFdl 9% PETA

2
Z %ol 71 A &}, a8, Iz
4 ¥ A (photobleaching)& ©F7]3t7] W &Zo, fF7] £z H=2&
AT, 2R, ndY 53 AN L :
FH Ao UV A Alzte] HQdttt, .
471 F 4 YEld vle} Zo], UV FAF AL 6E oW AT

ndg FAHsted FESTH. UV XA A} 62 HlUY AS, CMT
HEE Fo stoldl e @ F3F A77F ey sIPN 4o &3
9.

kS
¢ F AT, W, UV A Ao 6% =Y A
Z Z

o]
©
22 Yey, doldo FEH Mol FAHAUT.

UV Z2AMA 9 WG 2%

sIPN A& A% UV ZAAY HH LEE Yolr7] H3to,
UV ZAA 9 2% E 25, 35, 50°C2 AART AL ALsines, AAd
17 S d3tA AA s 'F127-py-PETA sIPN ml & '& &85 AH}h. sIPN
FAd AdAAN RS 229 JFL UV FFH; XL 53 Hue A3,
g 87 = 8 % E 54 YEtHAT.

E 82 g 2xo mE FF(a) R FF(b) 2FEFo|t.

[X 5]
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e 2w % A7 A7) Bl &
(°C) ' (4°C/25°C)
25°C 4°C
25 0.36 0.09 0.27
35 0.39 0.12 0.30
50 0.36 0.33 0.92

71 & 50l uEhd whe Zol, wg 2=7F 50 CY W, 74

Fo]o A sIPNo] FAAHJG. HFS 2% 50 °C 2HNA UV Z2ALE

% HE taEe Aol Jded, o o 2EAAM IH ZA
s §§0 Jtm FAeA B ALFL o ¥y "YEolg. yolst, F5E
ex

o A, PETAE ml Ao ZolZ o 44 WAgE & Ao,

9% Z2n ¥

SIPN 84E& ¢ % ZT=22 HAH FFE dotry] Hst4,
10 FHold FFEL 0.25, 0.5, 0.75, 1 mge 2 FHAIF RE&E AYJstae,
AAld 1% FYstA AAEe  'F127-py-PETA  sIPN ©d'&

Zulst .

= 9 A2 2 CNT oldd LxoA ZH3 gold o
15 FFozA mod FF ABES Ygdo. AT FF 2 A
B g2 &7 E 69 YJE .
[X 6]
goldl gF T3 A7 A7l v &
(mg)
(4°C/25°C)
25°C 4°C
0.25 0.37 0.31 0.83
0.5 0.29 0.26 0.91
0.75 0.18 0.15 0.83
1 0.12 0.11 0.89

F71 & 69 YEd wbe Zo], Fold FFL wlAd GAHAH
20 FAF L dEHUAE @,
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F7t2, Fdold gF9 aFd=zAq IFdold oy 28 FA
A ZASEF T, dold oy 28 AT EAEA ZE FHold THFE
ZAEEP L, o] & 109 U AT,

E 102 Fold FFel ME FF 2FEZHo|H,

T 109 YEd v Zol, Hold o7 2% AE Hold: 1 mg
g ABEAAMYT FEFHJAZ, YHZIA AEZNMHE BFHXA
@t (130.64 A.U.). sIPN AL % HH9 Foldl FFL vl
PgE R EY FHE n#Ed Fgold 1mg TF AEolAT.

A

'F127-py-PETA (W] d) & A '9] £F:

sIPN FA4& 9 vld §d9 HHY £F& Lolrny] Y3v,
AAd 19 @A 1-49A4 Fu]d  'F127-py-PETA (v &) £ &9
o] 0.5, 1, 2, 3,5, 10, 15 nL7} HEE F83 AL Aslae,
AAd 18 FYEA  AAE 'F127-py-PETA SIPN R
FH AT, & AdPeA JA EF=2Y F127 1 g, Foldl 1 mg Z
PETA 25 mgo 2 FAHIL, v|d §d9 FHFS W3 AR,

TAHSZ, 20l @ 5ol &F 9 uvlo]de AL, 20 mL
pol o A= 15, 10 ¥ 5 mL "4 &4 FFL HuFsA L, 5 ml
to]gol A= 0.5, 1, 2 £ 3 mL PlA &9 gHFE FI3IT. B E
A & ol A PETA: py: F1279] H] &L 0.025:0.001:10]ch, & Agg)
A% e & 11-12 € E 79 Y.

ojdol M 0.5, 1, 2 @ 3L vd & W&

£ 125 20 oL wrololA 15, 10 P 5 mL © A Lo we
m =
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[£ 7] , §
o g g T3 A7 Azl o8&
(nL)
(4°C/25°C)
25°C 4°C
20 mL v®lo] &
15 2.17 1.70 0.78
10 2.68 2.24 0.84
5 5.53 2.93 0.53
5 mL B}o] &
7.53 8.70 0.87
2.34 4.94 0.47
1 0.88 2.83 0.31
0.5 2.15 2.86 0.75

A7 E 7ol UEg ueh go]l, A &9 10 mL ABZ oA
459 Yr-yEYIE FHFL ¢ 4 AU, wAd LA 5 L
MEY A A2dMde FF A77F 10 mL A Zo v & 202

HEY A RE, CMT  o]l8te] 2EZ(4O)dAs FF M7 §33

A
o=t 0% uegn. ¥4 mo] WEe mEE volWo] PETAY
Jga A &£ YTk, ED, 5 oal wolY WE APABE He
ol (FAZ) FFAA SIPN F4o) A5Fe ¢ & AU,

<d 34 3> sIPN Ao AN Hr}

PCR test:

A% 2x¥Wge od 'F127-py-PETA sIPN vl d'9 W+ AL
H2ES7] fatod, 3089 dxg 2 WIS HAAsART. PCR
BEE 3BT LAEHT T, A2d4 EEF =AA3AY. PCR
H2E= HEo 7]wte] dA<L 37 (Peltier-based thermal cycler,
A ZAF: Ssufine, 22" : fine cycler Cl00)E o] &3 =AH3 T},

GEAGAZA AAo 1A AR  'F127-py-PETA sIPN
o A2 DNASH T A JisdEHeE AL zmEstoof . dAF 'Fl27-
py-PETA sIPN w» A '3} DNAS] Al &g HalAE=, PCR HEaF <¢AA
SFEYg. AAd 194 A =x3d 'F127-py-PETA sIPN u A '9 PCR
A3E = 139 Yegudan, € FF 232 F 8 g,

T 13& A4 194 A X3 F127-py-PETA sIPN ©l A& PCR
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H2E Fo SFS SAHI 29 Egoy
[£ 8]
3 A7 (PCR Hl2E %) H] &
(ref/25°C)
Ref 25°C 25°C 4°C

v W o 1 2.21 1.44 0.16 0.65
A A 1 1.93 1.36 1.04 0.70

PCR HZE F, AAlo 1 % Hud 1 EF ZTFo 7AE
JeEU Ao, PCR HHEAE &, AAd 1 9 vme 19 AAA gL
Z+Zy 70.3% 2 69.9%2 YEY, PCR Hegd=E 74 AL & 9gLs
d F AR |

NaOH test: _

A Ao 1ol A A =§ 'F127-py-PETA sIPN ul A 'z 6l m o 1] A
Azg ''F127-py "l A' 0.7 mL AL MEEZ T EH (Axygen®
scientific)ol A NaOH (0.5 M, 0.7 mL)%t =&, B7] EFES
Ao A 1A F HYIE L(equilibrated), UV/Vis = &3
ZX4 092 NaOH #7271l 93 5848 243193, 70 242 & 14 2
E 9o YE A},

= e EI7A4 BHdA AAd 1 2 vlaEe 1A AZE3
flde % 2dEdeln,

[E£ 9] _
33 A7) (NaOH 0.5 M &%) A7 H &
(NaOH
r.t./ref)
Ref 25°C 25°C 4°C
v o 1 3.13 2.08 0.30 0.66
AAd 1 1.99 1.60 1.50 0.81

E 14 2 F 9o Yeld wol o], Aad 19 AL NaOHE
THE olFAE SIPN Yxgde AdASFIES B olysz, CMT
HEE Foz dATE ¢ & AAG. wlzd 19 AL NaOH
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Wk o AAle] 1o ®E G,

oft

<HE 4> UV/Vis R B3 EFEL T ¥ T2 29 &
A - R

A Al of 10l A A Z§ 'F127-py-PETA sIPN tjd'e] 29 gz o
dANG Fold FF 2 Y ~dETg WRE =8 Pre A,

—

E g+ Shimadzu UV-2600 UV-Vis %71 & o] &3} th(300-
400 nm SF W =4). A7l FF 2HFEe = JASCO FP-6300 ¥ F 7 &
o] 83 Ft (A7l A 336 nm). L F(emission) =FHEgE 360-520
m e JSART. A7 FF 2 P s ZeolA

A Al 8 A o},
TAHRoZ, AAd 194 A X3 'F127-py-PETA sIPN ©l A 'g)
Z #(300-400 nm) 2 =3(360-520 nm) A2HEZIAES =ZHF]A,

golde FF 2A=g = 308, 321 L 336 nmollA 379 HaEB

GER AT

155 AAld 1 92 "o 19 FF(Abs) 2 FF(Fluw

L 159 uyErd uwke Zo), AAd 1o HE Hma 19
Hold e FFol XF o A ey, ud Zo9 slmw A
metA gtoldld 29 £FLE AT, Fdoldl Exvd oI 360-
420 nm oA o33 JAE =P L, 430-520 nm PG A, 473
ol A #AE g3 FA FHY F2-FHL W= (broad structure-
less band)#FFHJA L, Folde 7] 2% (excimer) BBFE
Getd. 54 Hold FEolA, AA 1o H o] Hlme] 1] A
O £2 doldlg oy] 28 &Fo] LAHJT., od Fo] WY

- ENI FAHL 209 Hdold B AloloA] n-n H=

HEge) 5 e BLART. Bolde FF A (Rwe Ha)s
238 AuY ol AW, Wold BaAr ols 2uA=

= ¢ Eyyg WHEY
A7e Zastdt. 8% ¥ 9 %AEs T FREAY x4
Astel Ao Tol 413V dae =9 FP AL AHNY By
st

<d¥d 5> FF FAFE(0) & A
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oG % At FEH (O & 3} < (fluorophore)d W A A

Aoz, AlF FF TI B Fty Hd4A FHE 3 F L.
AY J FEHL U] FEg4 12 ZIHD, o] AHRE 7] E
12 YEMW AT, #F U Fe&ge EA7 @ F(fluoresce) EE
2l % (phosphoresce) & ¥ 7l5A4 & Brtsted o&dd. & X
We 29 A9, 33 42 FE£@HL 19 7tgzm, ®vdE 09
Ak {a= ’

TFAHoR, HF YAFE(0;) 2 Hamamatsu Photonics

K.KS 2 %€ ZEFT(integrating sphere) AQ (€9920-028 o] &3},
AAd 1-1204 AXF EE HMEELS EF UE 7] FHAA
A7HAJqt., foj(olHE T EZEEXE) 3.5 mlol §F T =zn8
A% £A(1 mg/ml) 10-50 wE HI7eo, H71 LodAN FF
ZTRHY & YAFEE FAHASFUY. FF FAFE(fluorescence
quantum yield, FQY) & SAH & A& AAd 1-129 BF v=+ 4
2o FE (106 w/wE 29 HAAsPT. AAd 1(FojA) ¥
AAlo 5(KIN AME ALY} ZE HMEEL FLFT 34 dA=
sl 3, AAld 1 Z AAd 55 ZzZ 13 2L 4 FHEA.
Ir

¥F FATE(O) #HL PLQ £2ZEEREH A AW, FF

2 EgE Shimadzu UV-2600 UV-Vis £ F7]& ol &3z, F%F
ZHEZE 300-750 nm FHE VIFEH. dF 2FEZHE JASCO
FP-6300 2371 € ol &3t A .

[E 10]
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A A yg 228 F71 &ojol A F A Al d o] A A & g
o T2 o ¥F Fa ul Ao Ao G FxA}
T &g T &g
(®¢) (®¢)
It o 7l 0.150 0.469
2 1.068 0.865
Lumogen® F violet
570
3-elo® & A 0.081 0.068
4 0.995 0.600
Lumogen® F yellow
083
KIM A 0.912 0.952
0.959 0.805
Lumogen® F orange
240
Uz EEolrolF 0.365 0.500
KIM B 0.896 : 0.839
0.987 0.612
Lumogen® red 350
10 Se-wl 2 El o} o} & 0.700 0.001
11 Nile red 0.853 0.477
12 T e 2 Aoty 0.482 0.034

471 & 1090 JEld wlep Zo], AAd  1-12014 AFREF
ndd EddE F718FESEY ¥FS T S ¢ & Ao, KIM
A 2 KIM Be A#=2 FAHF sz, °oE =2 43 Fe#
ol A AN FF R A ?%% T AT, FHolAyg A&,

=

2559 HolddM L non A3 45HES Fold T u Ao A
g40 Westh mae Edd ZgzaAoide R WP ¢ +8
Ze EA AY WRAN TgzAokds £ o ofrEE
9% A7 Aoy dudEn,

<Hqd 6> AT F5 AY :
AEW F5 2AFL s, TC1 A FE(3 x 10° cells/cm®)E 6-
AEHolE HNY3ti, 1247+ Fo] AA o 8(KIM B)olA AZRF
'F127-KIM B-PETA sIPN o A'E A X0 H7&Fdc. AFE T+ A48&
Ag 29 nide B FEE 0.01, 0.002 2 0.005%(w/w)ol At}
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MZ o FzAHAD A (Zeiss, LSM 7100)0 7 HFs7 Ao 124 7+
wjokstd, B#&F AME T 160 YeEUWAG.

T 162 AAld 8(KIM B)ollA AxF vdE& Az TCL(HAY
AXE)Yg Fxd duA olvX ot} (a-e= control, EdY9 F=
0.001%, 0.0005%, 0.0002%, 0.0001%¢ w Adoli, f-g& 0.0002% 2
0.0001%2 Ead ¥%9 vdE& Agg TC1 =G AXY 1008 o
ojn] ] o]t} ).

E 16 yEhd wbep o], 2F FFLS AE oA KIM Bl
TEAM 2F FFo] BRIHAG. TC1 Al Z A

#2dE =5 FFL AAd 8 AxXI wAdo AFIFE
2 4 (endocytic compartment)olX ZAEHE AL Yetdo., o7 A,
%ﬂ’%“iiﬁ KIM BE HAME T4 AgdA Hdad Re 586

l*ﬂ 7] FHF = 600 nm FRY FE LTFE YEUI] WEo .

<HAgd 7> FEF oW A H}

AAle 12(Z2ZAlotd) A Az ude AA HIAHE
dolH 7] Hdto, w22 in vivo % ex vivo FF omAE
T3 A,

TAHeR, FR FFHF F= w2 (BALB/c  nu/nu)
orientbio® ¥ ¥ TS, 2 9 (pathogen-free) 3+ 7 o A
AP T. AE AYE AEA, 750 A& BALB/c ¥ E RS2 E
A ALY, Pl AE 1.5% 0JAEFS FUYoE uHAAL
A ®Wo)| ICG(IndoCyanine Green) (0.5 mg/kg), X & =ZAo}d(0.25
mg/kg) EE ZE2AtU(0.5 mg/kg)E FASAT. in vivo B F
o]u] X] &= Xenogen IVIS spectrum (Perkin Elmer)& o] &3l A 7tE =2
R R=

E 172 AAd 12(ZEg=2Aold) 2 UHEFoEA ICGE
e 2o F Q3 in vivo Z ex vivo EF o]lm R ot (E 17a: A A4
12 (50pg) in vivo, = 17b: ICG (100gxg) in vivo, & 17c: ICG
(100ug) ex vivo, & 17d: A Al d 12 (50ug) ex vivo).

E 17a-del uvgd Hbe o], HAld 12(Z g ZAjold) el A
Az vdE FAF vpe2oA FF Aadoel BEFIHJYG., F
Fol AFuHolA A zho) Zéoié—r—., FF Aade O FIA
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eSS, TE oluAdA oluA T zB A AAo 1204 A ZF
njde AL AFAAA wudgz JdE ouny =T 2B
ICG(IndoCyanine Green)®t H W3S, FF T 1A AFHolA
ol =, AAd 1204 Axg wAdL ICGo wvlE © =g A
TESFAAR, 1A olFe v HAd 12014 AZ3 madL FYI
EE vf2dA A FFol HEIA Jetwo. doprk, AA4q
1201 A Az wASE FUT w29 HE FUA T 4842
BIAlAd=E g3 FAg Aladol YEWRAR, IGE FLF
k2o AE FF Aladol Y UA gtoh. olE AHAd 1204
Azg vldo]l ICGol Hla] A Weld ¢ 2 £IANE 2= AS

gujgr. & AgAA g2 FTude AL AAd 12014 AxF
NdgE FIF w29 HS BN A FFol e,
BBB(blood brain barrier)& 3% £ J &L RAgFEgE Holtt.
T3, ex vivo oluAoA A H A A 120 A
A HE AFdes HAd 124 A
!

Z% PAdy AdAHAEELE RAgFY., o
Azg wAdo] A FFoA =]

vo ¥ ex vivo 94TE 9

Azxg vde] $875EE U

Ebdith, olg3 ZIFAE in
olmlA TZ B ZA HAAd 120 A

<ddd 8 AAd  1-1204 AR vddg xFIYE
218 FEsy F3 EA

2 AgdMe UWVis 38 d9dA T% £ 2% ~dE=gE
e AAd 1-12014 Az wAGE ALEEAT. AAd 1(Fo]A)
2 AAd 11(Nile red)ol A A}L3 @3 AFAdA TANSs 2
Uz AAld 2-10 2 A Ao 12014 A&7 dEg= AM2o] FAsA
AR =

stz 7lHbEle, 2 A
I2HE EFH HAE3A 2
& % (conjugated) ©2AE ZE dF Tz A, Ftold, lumogen
violet, lumogen yellow, lumogen orange, lumogen red, nile red %
TEzAobd(Poeltt. & ®¥WA 2L gHod 12§ ¥ tE FAL
da(dE o, da¥F, BE 2 $)E Ze FF ZTaHIA, 3-
Bleddd, KIM A, KIM B Se-flZElojtjol &, U= EEo}r]o}F o]},

DA 1-1201 4 AZF vdo =99 #7183 Egs9 BJT
SA4L & 18-199] YE A, E 11-12¢] o E9 FTF ¥ I
dolel & Yel AL,

ol e 2/ oDFoz 3
g 7z 2 52

kv
Pl
(L o
-
L

=
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T 182  AAd  1-12014 A1 &F HFUEFERY FF
2 E 2ol o
5 19 AAd  1-12014 A& FA¥FERY L3P
29 2ol ot
[E 11]
A Al ¥ T Ho F3 3% &G A7)
o (nm)
1 o] &l 337, 321, 308 1.95;1.67;0.82
2 378 0.33
Lumogen® F violet 570
3-gleH A 360 1.87
445;474 0.09;0.11
Lumogen® F yellow 083
KIM A 407 0.33
335.5,491,527 0.46;0.48,0.59
Lumogen® F orange 240
7 UZEEolYol & 470 0.01
KIM B 455, 0.79
9 580 0.67
Lumogen® red 350
10 Se-¥l Z g ol fo} & 473 0.10
11 Nile red 543 1.04
12 g2 Aoty 670 1.42
[E 12]
A A g3 Tz A &3 A% g A 7] (AUL)
o (nm)
1 o] & 374, 385 678.57,582.23
2 435 206.74
Lumogen® F violet 570
3-gl o e 439 125.66
4 485.5;518.5 136.26,94.72
Lumogen® F yellow 083 .
5 KIM A 529.5 72.347
6 538.5:;576.5 188.12;134.30
Lumogen® F orange 240
7 U X EHof ol & 544 219.5
8 KIM B 586 336.47
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9 605 107
Lumogen® red 350
10 Se-¥l Z gl oltjo} & 610 18.38
11 Nile red 626 561.22
12 xgg Aol 727 574 .68

F ZEedd & FA o AT W R AN FGelA

fEo Fo3F¥ HdAd F A9, FH
27 44 EFHEE VA8 £

A7 B 119 FF Aol Zetsle, §71E8FFREL 2 A7 EH
G A7 o2 gy ol YEE F Yoy Fdojd, 3-gemAA
g Z Aol d(Pc), Nile red, KIM B, lumogen red, lumogen orange,

KIM A, lumogen violet, Se-#HlZEHolgolEZ, YITEEooHolFE &L
lumogen yellow. ' -

AAld 1-1200 4 AR wAdYg {7 FF O TEHg P
Egs UV/Vis d9(373-734 nm) 9o Eo U, oYy F
< AAd 1-1201 4 A &F HFIIHFEE o9 vgFdF E¥=
] B8 EA dFE ¥A Z3 ALY F IS I, P
Jol 7Rk P TR BHE F& MJEZEH R& A7 £o=
e Zol ET & U Fold, TEEZ Aold(Pe), Nile red,
KIM B, JYXZEEoltyolZ, lumogen F violet, Ilumogen F orange,
lumogen yellow, 3-H#:&A A Jumogen red, KIM A 2  Se-
MzEoltolE, UV FL(365 nm) Bl A, AAd 1-120014 Ax
Ao gt A4S vea, ofE & 200 YA,

<Agd 9> FTgol MFH FAWMAY EJBEFTZEAY
H & & JF oA FXNY=YAY A7NGFE F7)

XA EHEEFFTIAZE 'F127-PO(OH) (A ZFo 3)' =
'F127'9] EF AAYE(0-1009)S BT AL AYdstus AAd
13 F4stA dAstd AT BEL HAVGFLE FosPn, o

A% e = 220 Jehch,

£ 22 Fl127 9 F127-PO(OH):; &3 R A1v] & (0-100%)S
283ty AR} FFolmAL FAY=YR WEZo AJYGFE
AtZl o]t} (AR el A '0%' & F127-PO(OH)z 100%©°] t}).
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T 229 YvEG ule}p Fo], B W mE FFojm AR
TAVE=YAE Pkl ZTH AL E e HER fEH|
golg2g2, I RNEIFH HEL Ve FRE £ Yo,
TAHor, AEIZFH ALY JdEE passive/active AEAHFH,
ZAAFH, dAE EHI S &Y F dxz, AT HE9
dI2 = FAZATYE, d¥F ZX, P4 ZTA T &Y F Jof,
Uxstd HEY dae BAoUAA uAZ & (J9F £,
avidin-biotin 43 % &), FU=YAR} T3 2T FAHd HL&E F

oo

3
E gy o] wE sIPN(Semi-Interpenetrating Network) TZ7}
o ¥FA4"E FF ouAELE IAYUY=YAE ©EgdF 254
€ HE&7ssn, s g% JiwrlE FZdA AL
ov, wAd Fojo] sIPN 7271 48 matA w A
dol dAe FAHE aAFH7 dow, AAonAAM FH
AW ¢ Aol &A=, BBB(blood brain barrier)&
del= A8d £ e AFH doe=z,
[e]
3
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[H 79 HHAI
[+ 1]
ndg YA} g ECE
od FZojd FYHE
5 o d Folo H 4o sIPN(Semi-Interpenetrating Network)
TZ2E A4 JtaA,;
£ X %3 sIPN(Semi-Interpenetrating Network) TF+ZF7}
Fojo FAHAE FF oln AL TAYEYXA,

10 [F7% 2]

A1 JoA,
A7 XA EFIEEFFTEAE PEO-block-PPO-block-PEQ
TZ2U AL FHLE 3= F oA f EXAY=YA.

15

20

[ 7% 4]
25 A3Fel Aot A,
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A7 dEvol MAFHA Fe Ao EHEEZSIFFEAH 2
1% o9 YgEddol JMAH (A EJEEFSFAY =TI
AAAE &L 0-100:100-0%0 AL EAHAo=ZT = FF ouAK

EA G,

A 13l A oA,

A7 $718Fd8= oA, Lumogen F violet 570, 3-
A& Lumogen F vyellow 083, 2,3-tldd&-5,8-tj-E o #H-2-
F<AA (KIM A), Lumogen F orange 240, YX EEjoltjolZE, 4,7-
Beod-2-dlx[1,2,5]8]olJo}Z (KIM B), Lumogen red 350, Se-
Z, Nile red ¥ EZTg=ZAojdoz o]FAE
2REH dEgxes 1A AL EFHoZ e ¥F oA E

| Y= A

o I
K}
o
Iy
o

M E O ¢
|

N

[8 7% 6]
A 1ol oA,

A7) ZFa Al PET4A (Pentaerythritol tetraacrylate), E+&
PET3A (Pentaerythritol triacrylate)d AL EASE 3= 3FF
ojm A& EAYUYL=YA.

[3 7% 7]
A1) AojA,
71 F olvAE IAY=YAY A7E 3-20 nmmYd A E

5A2=2 = dF ouA R EAY=YA.

&
A1gel ot A,

470 BY olv3§ EAU=YAL AA ovF, HE ou
= wEA v AEHE AL 5Roz sk FF oA E

& 9]

FXYd EYEZEITZTHAE AASFA &85 FFA AL
TH 3= GdA(EA 1);

TN FLEE 7 Eulo Ly F5 LA E FHIE
S A (A 2);

—
o,
-
oo
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ARAE Fr&He L85 stmA AL FHF UL,
o 7lo] A7l @A 204 FHIF EF5 LRSS HIS
Zw A A wlold wWulde smA-¥E V2L FAEE
3);

A7 @A 39 wlolde] A7 ©A 1A FuF A LA
A7tste] Bl AL FHdE SA(BA 4);

bR A uld Fo ﬂ]zﬂﬁﬂ-(internalizatiqn)% A& F oA

EYESETITEAY dAvALE ®Eo w2 50-70C2 JtEdtE

G A(SA 5); &
UWWE ZAstd mld R e BddE J7tauAE  Jhusd
sIPN(Semi-Interpenetrating Network) 7% & As = GA(GA 6);
E X¥sls ¥ oA L TAUYLELAAY Az,

(33 10]

A0 A,

A7 #7183 E8 8= Ho]d, Lumogen F violet 570, 2,3-
Oug-5,8-t-Hd-2-d 744 (KIM  A), 4,7-t]-E] & # -2~
Il = [1,2,5]€cljo}Z  (KIM B) 2  Nile red® o2z =
TOoERE HdEges 15 RAE EHo= g A2y,

Ho
N
o
Q\_-tg
uf
il
mlm
:{
N
ofp
=2
2
oo
&
Q‘L
oo
2
il
td
<
o|N
2
>
Y

I%Wﬂ g8sn, 08 BEE ZLA7 wo]l Y
)
GFAY ERETFFAE AASo Susd =¢H gaAL

7] @A 3o A EHS FFA L£AL GA 19 Hiold Ad
gl SA(GA 4);
7] @A 4 A Y L£AL ©A 20 A FH G uwlo]d B
e dA(EA 5);

7t A e mA Fo] WA 3 (internalization)E Yl %I wjAd

EYSF53TdAY dAvEe=E =B F¥L 50-70CE st4dEE

SdA(EA 6); €
UWWE  ZAtgtel md Y Rel Fdd saAE sy
25 FAs = SA(SA 7);

=
=

sIPN(Semi-Interpenetrating Network)
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2 E£gst 9% ovAE EAGGAY Axwd.

(A +3 12]

A 11 Ao A,

A7 #7183 ds8E 3-gle®lA L, Lumogen F yellow 083,
Lumogen F orange 240, Y EZ EEo}tjo}Z, Lumogen red 350 % Se-
MzgoldoEs o Rojl: FoEwy HAdg: 134 AL

Eqoz st A=W,

[4 7% 131

FRAMAE EHESITITFAES H7I&Wol &z, o 7]
T71E8FEREE LT He #UIEHWHE FLANA, FTEA-9=
55 Putgo A vold A FHlsls SA (A 1)

o}
71 @A 19 mold Al AATsE XL, 2= Az
v, 284 TE =2 AR s DA

59
et

—

ZTAAE F7I&d &AL, FUIEHE FEAA
taA HEL "utgdd AP A viold BE FH| = DA (EA 3);

@A 204 EHF §AE TFA 39 vio]d Bel B wwrd e
SA (A 4);

Zha A e mAd =o LHZHfZ}(internalization§*‘§— A8 FR A
EYEEFFEAY dAvALLE HY FL& 50-70C= 7M¥3+=
‘%74] @A 5); % |

wWE  zASE nA WEe ¥dE AmAs Azs
sIPN(Semi-Interpenetrating Network) T+ X2 dAsE SGA(HA 6);
g X%dle FF oA L TAY=LRY A=Y,

[3 7% 14]
A 13% el AN,
471 RI71¥FEEE ZEERAUY Ae EAo= E

A & v}

rk

Z23AE F780d LA, o7
€A AE S8 e dA(GA 1),

A AdA f71gUS AL FA
3 golE HEBYE A FAHA

o
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FTEHA FAHA H7¥FEEI JHJAA"D FE&SE B F
GA(ZA 2);

JtaAE F71&dd &AAT e, HFIVEWHE FLAA
ZtuA €S dutgd A viold BE FH = ;

dA 20 A FHF F8E&A BE DA 39 Hold B R
gt A (DA 4);

7 Al e wld 3o WA S (internalization)E Hdl FAdA

EFEFAY dANALE EBEo EE& 50-70CE JtgstE
gGA(SA 5); # |

Ve ZAste  vld i FE BddE JTRAE 7Y
sIPN(Semi-Interpenetrating Network) T % & A3 = dA(GA 6);
E X¥gste 3% onAE XA YedAY AU,

{m
AC
e

(3 +% 16]

A 1580l oA, |

71 #718FEEE ZEE AU AL EFEHLER e
Az .

(373 17]

FAMY EYHEESITFTEAYG HFUFEFEEE TAGHAA
§83q =T + "utgd FAAAZ nwiold AE
gdA(2A 1);

71 2A 19 wold Al StuAE EFs Hiol¥ BE
TH e DA (DA 2);

47 @A 29 vreld Bl AHAFE Rx, 2L¥ AYsu
wHkg O3, AR HHE AH3s dA(EA 3);

7t Al wlAd Fo] WA 3 (internalization)E & % ofA
EE53T8AY dAmdLE B9 w2 50-70CE JtEde
SA (G A 4); 2

UWVE &Abstq 7w A Fo 48 HuAE Jtadd
sIPN(Semi-Interpenetrating Network) 7+X% & 9 A(EA 5);

E Egde ¥F ouAE TA YredARY Zﬂ?ﬁ‘ﬂo}‘ﬂ.
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Az,

[ +3 19]

Aost, A118, A13F, #1538 = 173 Yo] A,

271 ta A g FINAY EYAEEFISEA 100 FHFF
e 2.3-3.0 FFEU AL EFHLE e A=Y,

[3 T3 20]
Ao, A11g, A 138, A15FY =&
A7] UV ZAF AIFE 4-88<Q AL EAo=Z sl AR,

(37 21
A9F, ALY, A13F, A15F £x 17 goj A,
47 W% Zene FFe

FFR dv] 012 FFF I8 e 5HoE &

(373 22]
A9F, AM11F, A13%, A5 EE 17T Qo A,
UV 24 Ad AN Fu & vd g9 g2 8-12 mL, 1-

2mlL £+ 100 mLg] AL EAHo=Z st AXHY.

(3 +3& 23]
A998, A118, A 138, A 158 T =
A7 A 19 gHuygd Eyrs
block-PE0 #+x¢ A& EALE sl Ax

%7 F2 0
o
O : : e HO
L~ _OH )
S A SN vy
_SOBH, H y o s O ’ ’
O (6]
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} 25]

kL
A 24

8

d T

{

o1 A,

& ol

o

A H &L 0-100:100-0¢!

10
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[= 1]
4+ PETA @ Pyrene =py

i N (T,
| | - |
. ~

A B | . ¢ | D | A
see 4 I, Ry o
PETA-py Dried PETA-py-F127 PETA-py loaded  Crosslinked

(acetone) PETA-py - (water) F127 micelle F127 micelle
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T

dyes dissolved dye  F127-dye mixture F127-PETA-mixture Fluorescently

in organic solvent ' (water) loaded
stabilized
F127'micelle

vViaI B

4+ PETA

'PETA deposited , v ..
é Hydrophobic fluorescent probes (dyes)

./ at the bottom of vial

[
[ Te———
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[= 3]

Transfer

- e
»e J;,

F127+dye F127-dyes F127 micelle-dyes F127 micelle- Fluorescently
(chloroform) film (water) dye-PETA loaded stabilized
mixture F127 micelle

T, Vial B

4+ PETA
| PETA deposited at the
bottom of vial

‘ Hydrophobic fluorescent probes (dyes)
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[Z 4b]

Lumogen red

R WY W R oo RGEw. TonT | WAL EeW  GRR
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= 5]
(a) 2.5 e, Dynamlc micelle
5 04 --- F127 micelle ‘
o — F127 sIPN
Q :
% 1.5- below CMT
-g « F127 micelle
2 10- o F127 sIPN
<
05#
O-.O-_l ¥ 1
(b) 500 - r.t.
5 ] - -~ micelle
< 400+ N — F127 sIPN

below CMT
= micelle
o F127 sIPN

Fluorescence intensity (

360 400 440 480, 520
Wavelength (nm)
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—A&= r.t sample

Absorbance

——— i —- - N

PETA content (%)
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~A=r.t. sample
—m—CMT sample

Absorbance

0-0 ’r T T - T T Y T — T T T T '

0 10 20 30 40 %0 %0
Irradiation time (minutes)
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[= 8]
(a) 0.40 -

0.35

Absorbance

T

340

rtsample
& 38°C
¥ 50°C
CMT sample
o 25°C
-eeee 35°C

Fluorescence intensity (A.U.) Z

PCT/KR2016/003881

rt'sample
o 28°C
& 35°C
> B0°C
CMT sample
e 25°C

sesne 35°C

380 400

360
Wavelength (nm)

s

i Y "t

T ; T ¥
380 400 420 440

L s

T Ty
460 480 500

Wavelength (nm)
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(= 9]
0.4 -

—m—sample CMT,

Absorbance

0:1 4

0.0 ‘ . Y . I ) " l‘ ' I .
0.25 0.50 | 0.75. 1.00

pyrene content (mg)
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[= 10]

~~= 1000 3
.

n
oo = W% - py 0.25 mg
— = py0.75mg

Fluorescence intensity (A.U
=
na
=

G
440 460 480 500 520

Wavelength (nm)

A BB DGR A B ey

T T

i ¥

360 380 400 420
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rt sample

- --05ml
1 mi
2ml
3 mi
CMT sample
0.5 ml
A 1mi

* 2mi
0 3ml

U 3 ~I " ] . ; : a . .w.g,;rk ,N“ ; Mwi X
300 320 340 360 380 400
Wavelength (nm)
00 rt sample
5 - = -0.5mi
= 1200 - _ & Ami
Swood o 3ml
| @ A [ | CMT sample
O 800 | \ ———0.5mi
E % 1 ml
““ e 2 11
O  gon - <
o e 3
-1 ml
@
O 400 -
0 |
E 200
LL
o l ’ | , - . : — :
360 380 400 420 440 460 480 500 520

Wave'len’gth (nm)
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[= 12]

r.t. sample
~e B mi
s 10ml
15
CMT sample
W 111 ]

Absorbance

L

340 ‘360 380 400

Wavelength (nm)

¥

1
300 320

ri.sample
««« 5l

a 10.mli

- 15 ml
CMT sample
— i1
& 10mi
wee 15 O

ity (A.U.
&
o
[ }
s x .
» -
Iy
a‘!‘l“in-"-‘

Fluorescence Intens

¥

K N 8

360 80

T EJ T T T

»429' 4&0
Wavelength (nm)

T T -
400 420 480
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% 13]
2.0 -
O  micelle ref
i * sIPN ref
o 1 PCR rt
g - ~ — -PCRmiceHe
-E PCR sIPN
S
L \ PCR CMT
< g o 427 m:ce!le
F127 sIPN
360 380 400

Wavelength (nm)
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T 14])
2.0 4
O  micelle ref
. * sl'PN ref_
@ 1.5 4 .
Q > PCR rt
% ,ﬂ — = ~PCR micelle
-E PCR siIPN
8
a PCR CMT
< g s sl A ik micelle
i F127 sIPN
T , E— e e .
300 320 _34(_) 380 380 400

Wavelength (nm)
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[= 15]

('n°v) Asuajul asuassasonyy

b4

-{-400

F127 sIPN
- - ~F127 micelle

430
-2{!0

ki

L

simer peak

@ :
- ™~

aoueqlosqy

oﬁﬂ .' i

350 400

300

Wavelength (nm)
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0. pyrene

1. Lumogen violet
2.3THexyl
3. Lumogen Yellow '
4. KimA . - g

5. Lumogen Orarige

6. Naphtothiadiazole
7.KimB
8. Lumogen red
'9.DSeBT

" 10.Nile red

“11Pec . -
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