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(57) Abstract: The present invention relates to
particles for efficiently delivering a large amount of
siRNA into the inside of the retina by sequentially
coating siRNA core particles having high molecular
weight, which are self-assembled and condensed, and
the exterior of the particles with a cationic polymer and
hyaluronic acid and a method for preparing same.
Since the core of the present invention includes 1X10°
or more of small interfering RNAs (siRNA) or antis-
ense nucleic acids, the core can deliver more siRNA
than the typical core. By coating the exterior (shell)
with hyaluronic acid showing a (-) charge, the present
invention can prevent aggregation with vitreous mesh-
work structural materials having a (-) charge, and can
be delivered to an inner limiting membrane in a retina.
Also, hyaluronic acid can pass through a structure of a
retina to the sub-retinal space through transcytosis
mechanism by being bound to a CD44 receptor of a
Muller cell. Some of the core particles inhibit mRNA
translation of a target gene in Muller cells and most of
parts bind again to CD44 receptors in a cell membrane
of retinal pigment epithelial (RPE), enter inside of the
cells and also inhibit mRNA translation of the target
gene in RPE.
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22 A7 2HE o] 5 LFAEY SIRNA ZO| YA 9 F-5 ool &4 LEA ) |G FEAIC R £aH o 2
FEste] WU FE ] SiRNAE E&F o= Adsie A 2 = ol o] Azl Tt Aot} & o] s
= Ix1 06 7N ol ] &L 1A RNA(51RNA) T O}E] Al 2~ Zﬂl/‘TF(annsense nucleic acids)S E gt = F2jol v 3f
B2 GO IRNAE HAEd 7 vk 2w 944(%])* (-)A3HE G | EFENCE AW S FORA () ASE
=) O] ) 2l Al meshwork 73224 £ aggregation < WA 5L 9He] inner limiting membrane ol =2 & > 9o}, &
iz ]OLE 24 B2 (Muller) Al ] CD44 receptor 9F 233t Wate] T35 EWRA|EA A 7|8 S 2 sub-retinal
space o] T4 = At} AH-= Muller Al Z oA FH FA 2] mRNA 2] 3|4 (translatlon)é’x_ AA sty FL& FEL
T} A] retinal pigment eplthehal(RPE) A ate] EA 5 CD44 receptor & A3ste] AX U E & 017} RPE ol A 34

A2l mRNA 9] 3l 4](translation)S F= 3t o A Skt
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7] &= & ok

V2 FAA s G P F ol Aol e Ao mA, B}
AAEHAE, A7l EH o] S5 LA siRNA o] Y Aot o F- &
Fol A ALEAe} Fol A4 B L FBALE o] &ato] HabE e r 1Y sto]
R 7] sIRNAS B84 0= deshs 1Ak 3 o] 9 Al il w3
Aot
w74 7

v}o] #H# 8uteH A (age-related macular degeneration, AMD)-2 A 91 2178 o] A
Ao B2 o7t & i - E o] T7bsh= b3 A $ol vt )b} VEGF
(vascular endodthelial growth factor)2] Z=7}%} o] of] wh& wehu} A Al S 7
& A (Choroidal neovascularization(CNV))¢] 57 |t} AMD 3FA}<== 318 3}
ALE)7F el uhet Ul % F7bstar 9l o o} A 7k 4] ¢ ¢ AMD9] A 8-
ke A Seslal 9= A ol vk A A= 39 8 A] & (photodynamic therapy) 2}
anti-VEGF(Z T 9] A 3242 71 2h 2| sl o] ARE-E] AL 9l=t), Fof 8t A 5+
3] Fof) o uk-&-&f= & 7L7<l;q](ﬂujrn];q]) T3 T EA Ao Wlg Ao|H
A A FZof| g el A o 72 dlo] F4 K o] % qaHE et ol & o] 831
b A o] FHEE CNVE X 5.3517] 9] 3] —:% A 2 F) st ar o] A 9
o &l iF Qtoll A & gt o A A E 7] AL S okt 71¥] AL anti-VEGF

] How = %_hﬂ-le O 2 anti-VEGF &}A| 7] HFQ1 o} v} 2~ ¥l (Avastin)

A E] 2~(Lucentis) & &3 @2 Q1 o} 2] o} (Eylea)& AM-8-31o] CNVE

1 3l 9}, I Er QWS CNVY A 5= A48 4= 9o} A A
TIH7F gleo] &l Atk A A QbW anti-VEGF A Al & F=AFst= 41 0]

A=Al 7 a4 9l Ao HE 4 OV’J]AMD/]J AgPos
4 2] AT} anti-VEGF A A 9] b1l A= AMD ¥ o} v g &gt w 5
WA W | &, A SEbH A 5 VEGF ©F 2hd ¥ vkt e A ghe A
T ol YFE o] Eke] AFEE a1 QT b 529 ¢ anti-VEGF A| A <]
T2 = 3.7 Aol g o] X &E& A= ujd bl 5o 7t E e s

HZoll= A AR5 E A8l 72 A 57 ANEA A5 =,
mRNA, DNA7} o] 2] 7§ o] el A2 74 ALl 5= 9] © L & RNA, DNAE ©] 8§
FAA A B7FFag A5 Wiyoel H 5 Qv

Z}-& 7H4d RNA(small interfering RNA (siRNA))T= 19 ~ 2270 9] 4o 2 -4 ¥
ol G2 #-2 RNAZA, 19 Al 7teat 7] A do] U gk v Al %
RNA(messenger RNA, mRNA)2} 235 H RNA F % 35 & (RNA induced
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silencing complex, RISC)7} A 318 mRNAE w3l A 7] .24 54 ozl o
k3 S A el sl A o2 2k A Q) tH(Elbashir, S. M. et al., 2001, Nature 411,
494-8). A2 ¥om 5 g apAolal HE3HA A Do) FUE mRNAS HEH &
o 2| &F= o] 2] & siRNA Sl A A & o] §ato] fx hd AW x| =0l oh&et
7hs/d o] AtE o] gkow siRNAE o] &8k x| = oF 7| A2 1 1 =7}
g mhr} v oFA o & ZF7ls)ar gl
:Laur siRNAQ] &4 EQHgA], dolbgt M FapAd-2 A A A=
285t u] o)A 2 el 7E Hof gkt ek kA X =) 9lo] A siRNA
P AED}ﬂ—"—OngPAlﬂOl A 7| HE A oA & W #ol U &
AR Fe A el = sloF 3 Hart ). o] & s A3 93
st A o] JHdE E siRNA 2pA) of] th kgt 2be] A9t o] A% L 9ot
o] A A0 R =&H = Ag dstal A& F7HA 7171 4
273 9] siRNA°l ol A aitat = A4 #2), 2E feto]| =8 714
[e]

N
zi

r
_]O

YA =
X T

(o

g rO*' i)

A=)

B2 AFAA AA A o2 o2 AH S M= Ui AV BEAE
3o siRNAS AR FE B35 35 5 Ao —%o] AAE 7=
/‘ﬂ:?‘l}ﬂrﬂ FaAES FEANA AE W AL &85 771 A7
A olgl & 4= At 5 o 74 4 2 & =, 2-dioeloyl-3-trimethylammonium
(DOTAP), poly ethylemmme (PEI), Chitosan groups, and poly L-lysine (PLL)->
G354 0] A FERNA &4 A ¥E 5 a8 7Ho fd A4l
98% 7} E o] ARt 1-2%7} £ ©] & 7}4] = proteoglycan filaments 12 ¥ collagen
fibrils = 74 ¥ well-ordered, 3-dimensional network -T-Z= 5 7}A] 31 ¢}, o] &) 3+
Frel Aol ol A S 7HA = RNA Ui 5 A & sk 72 A7
Tk Aetstar Wetel] EEEhA] Kohs Al o e A ) R, ek
oA MEFoZ FAdH 22 02 A 7 QFE:-E Inner limiting membrane ©] 231
sto] M4 © 2 13.43 nm pore T-FE 7FA| 3L 91+ fine three-dimensional
meshwork -2 o] Fo] A 91 21, outer plexiform layer$} photorecepotr layer
A}o] el external limiting membrane ©] 2}5= pore 77| 7} 3-3.6 nm 2] tight junction
TZE o]?,_v,_ g}\t ?17]. 0101 1} a]-x% o7 LJFL qufq] (01 a]-x% O 7 - 100 nm
°o]%h 7} diffusion 712} . & F}ste] wiebut A A E 28 X £3817] 91 Retinal
pigment epithelium layer 2} ¥ 9}7}1 2] a3l 4= gl = - Z o]t}

I 2F= siRNAE RCTE 54| 8ho] 2471 2 8k siRNA-wfo] 2 2~ FE X o
linear PEIZ F ¥ 3t A @A & A A| 3t v} 9] T (self-assembled RNA interference
microsponges for efficient siRNA delivery(nature material, 2012. 11. 26 3 71).
SFA| 7}, linear PEI=Z T H ¥ siRNA-vPlo| AR AEX| = o] 241 & = 51 A AU

&*r&uotov_ﬁria
ox 18 O Fr o2 %

545 Bol guh el F3io] o el Al H ol 33Tk
Ftolli= =9 = 71 EAko| 1 branched PEI9} 23 7] ¥l Fol 2 &+
AHEBte] FAske AV E WEol Al 54 LAl & s a st shglo

FAste A7 E AT A& RNAS A2l of Abo] o] Adte S Zh A
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[22]

[23]
[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]
[32]

[33]

inner limiting membrane ©l| =93 = v}, ot 3| A FEAE B o] A E 2] CD44
receptor®} A¥tslo] wukol 25 E YA E A X (transcytosis) 7] 2O 52
sub-retinal space °l| &2} ¢t ¥, T}A] CD44 receptor-mediated endocytosis 714} <]
2] 3} retinal pigment epithelium A 2] 2 G314 0 2 F50]7}4 5% mRNA 2
translation 7| 2h& 3=t}
Twe) ue 4

L 1&g o] Aol o FHA HEE YA A Y RS
Lhebue,

T2+ Hdbyg o] 70 (siRNA-microsponge) & A 2 8= WS =A] g}

%= 3+ siRNA-microsponge ¢, siRNA-microsponge = ©]-branched PEI (b-PEI),
¢ mpx| o 7 Q=L F|UFEAS R FE G B w9 1)y B9
Abo]l = - E (A Y=o TEM |1 A|(B)E WEHI T

5= 43= siRNA-microsponge & 213} 3] b F 24ko] A H & ol Yk
g ole Hodgt Ao|r},

© 5t Alzs gl abe] A 9] s GulAEu R A A9

=l Aol o) &l A =H anti-VEGF-A siRNA 7} VEGF-A ©3 & A el % o 5t
) A 3= PCR A #& HebdITh

T o2 A" Y=Y AE laserE ©]-83F0] CNVE F-28F mouse
Sre) A 91 Bho] 259} 65 E 4k OF A A %A1 2 Be1 e A ko] o). 911

5 73 &8 A&z ¥ WX AHE Oxygen-induced retinopathy 5.2 2] f-2] A 7Ly
Tt W A Lo A VEGE-A & Al ghsto] daAgAdS A

%9 AR g A5 o g3t B4 NS & A%E et

drg o] AAIE A3 HA e I

¥ e ahy)e] gl ofste] mE g E 4 Yk 3]
A3 T3] B 7] 45k A ol ojok shul, ¥ o]
7

nl22] gl /\] o] o
S ¥ = A& ot}

12 Byl At oo o gk A A Adg ] ME EE e T

T 18 Fashd, B dy o] A4 Adg Y A= Zo(10), Yol A
SLEARE (20) B B SRR AR o #F 30y L3l

A7 ZAHE10)= 54 72 A2 mRNAE S 14 38= A7) 284 s}
o]/de] skl %X}% Eestth A7 54 FRAARE W AR e sk
2E mRNAVF € 5 2 o= ke A (age-related

macular degeneratlon, AMD
AL B E T

N
-
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[34] 7] oz mavl el AR ALE Egstan, Y] Akt A e A A d
WM A& 7EA A Aol It shu o] o] 8 Al M A S 7HE 4= LT 8]
= 3L

[35]

[36]

[37]

[38]
[39]
[40]

AR Ap= B} o] 2] A D T (sequence elements)E E 3§ w7 EE QLB =
] A (nucleotide sequence)= 7H2 4= At} A7) Zo] Yol V] iR =
olF7te = ATt R E VA = 7 E o LB = A <€ (nucleotide
sequence)s E3He 4= vt A7) wo] el 7] AR F 7Y o] 4]
AR A G E 7HA = FE LE = /\1 (nucleotide sequence)e ¥ &S
Atk 7] o} Ul o] gk #Api= 2]l X (STEM-LOOP) 3= A8 725
FET U dE =9, A "c}ix—? ?_}H*‘ B} o] o] Al

(STEM-LOOP) (of| & &9, dloj & 7% & 7Hd 4 Ao gk g 7] 2o
o] A7) AL A= ?_}0 Jbeto = F&to % ahit o] o] i EE LB = A

(nucleotide sequence)< 35 4=

71 A1) WA= Al =9 ﬁ%% B4 0 7 s WAL, of| o) 2h
7% RNA (siRNA), QFE] Al 2~ 34 (antisense nucleic acids) H=+= 7Fo] 21 2 RNA
(microRNA, miRNA)¥ <= At} siRNAT “22] A A (sense) 7F=3 7] A E o]
& A3t W21 4] RNA (messenger RNA, mRNA)9} 2 3éle] RNA F % 35 534
(RNA induced silencing complex, RISC)7} 2 3¥ mRNAE W3l A 7] S =4 54
whl o] Wk S A e o = AT

o 59, 47 A EAA D= e d e A AHVEGE) 2
QFE] Al RNAS} o]l A 24191 A2~ RNA7F Z3HH o] 5 7} RNAS
T o, old gA = A& ot

71 o] o] Ak FA= g A Q1 3k 2 E e Aol d 5
Ut AP A o 2= Aak o] A2 v E sl Hla i A5 A8l o 8
A71zHE 5= Uk 7] 2ol Wel 7] At E k= 4 AL E (lamellar
sheet) & 78] 5k 24 T-2uol widE o ATt

o= st o] ¢3S FARAER o] Fojd 4 o

o] o] AR A= F-2}EFo] 1x105 g/mol ©] 42 9= AT}

271 0] += A2 7HA] RNA (siRNA) ©H9] A & == QFE] Al A] 82k (antisense

37 =] -
R I B
3z 3} 3F
gk

O

Z gl E 2= o)

>/

nucleic acids) ©¢] A Qo] th= 7| E-Al(copy)® Arto] 23 = o] FAld 4=

[41]

Ay7] Folol| &= w3 2 ko] AL

et 4= gl =LA 37 :,'o-]o]L:XLQ_

7F RNA(siRNA) ©H9] A& T QFE] 4l 2~ &l Al (antisense nucleic acids) <]
o

H

El—]H /\ O]

@]E*L,”ﬂ
]— il /\

[42]
A2 ZHVEGF))

[43] %7]

[-‘>~

Mol H 2 1x100 03 FHAE 4 3L
R
=2 3

= Al ]
) 2} (antisense nucleic acids) = -3l 2
¥z 4ol 5 sht o] el 4
g 59, 7] e ks

, 1x10% ~ 1x1010 7)) ¥ 9] o] 4} H-4 =] o]

X
riet

% o
do

kr

ol

o

Ir

A FRAAAE B,
ZFA] RNA(siRNA) ==

o
Ir
X,
1

4y 4
fd rf i

yo MO T

(cleavage site) &

—{E e
N
roolr
=
P o
i)

?+= &4 (nuclease, dicer, DNAase,
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[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

RNAase)ol 2l &l #2842 4= At}
A7] ol A ALEAH20)E 7] ZAE YA o] 2 AT Ao R AT
FoE FHEA Y. F 9 FAH 2=, A3 A EE 71A] = branched PEIZF

A5 ZoJE FeIRAA 5 £ HEete] A7) ot Y g E
Hej7F 2 5= vk 2] o] el Ag (+) ASHE = ol A aLAE o)
¥
A1 Fol A ALREA20)= o, &
o] Fo) ol A A el of = Bt o] U 7 e
A4 o 2 wtAY §l3= branched PEIE A8 7
%ﬂiﬁﬂ*WVWW$HLT4§10%~1wﬂﬁ&ﬂ 1:0.1~0.5,

—

OS5 A3 1:02 ~ 025 88| 2 548t ol awAS&
e 4 ot

71 9] #HF(30)2 7] ol A L EAF(20) £Hel ZEH

3| F 2ol

A7] Bl FEA L] HF (B0 7] ol A - AE(20) Lol A 7] 4]
A o7 Fe T}

A71 B FEA & T () AEHE YEh AL, wheb A, g o] o E
FEHEE AR 21 9T (A EHE YERTH

e of Aol = ookt o B¢ FEAke| Thsettt 53], Hatgo] &
A} 2p& 3| R EA4Lo] o] g4 4= 9l o, nlghA] &A= 5~10K, Ul &

=
w1 5K B L EALE ALEE 4 A

B A FEAHA)E 7 EH R 2 HAT o = 2 5 2y Ak-A(1-3)

N-o} A & & F F =0} Rlp(1-4)0] 31 50,0008 22 A" & 53

2] LAl 7befo] Eolt), o] = Al 3 9] vl E 8] X (extracellular matrix) 9] -8

wo =M AA ol A W), o] e] 33k 2= F A o] oF 50nmS]

2F 9l (random) = & ¥l o]},

k- Wl -2 Al (vitreous) 3 1= 98%7F E O A ¥ 1-2% 7} 5ol 22 THA &
proteoglycan filaments $1°2 ¥ collagen fibrils= 7-/d ¥ well-ordered, 3-dimensional
network T-Z=E 7}X| AL Qlt}. o] 2] &k & 7ol branched PEIZ 7 T H ¥ ] A= (+)
A2 () kel A5 Q) ola) el Al A FohehA Lok frelA)
3 ol A BA] A (aggregation)-?lﬁ}. Hol vl o] 1} ¢ 2= 3| L EE Lo
o] 5o 7 ¥ o] Jlo] AAA o= () AstE HA H = YAEo] fA
G4 225 BAA o Fo] Wl H AL e 4 %)

ks oy AxFo R FAH o 9= 7Y QLS Inner limiting membrane
ol2}al sl Hf A 07 13.43 nm pore -5 7} 3L )= fine three-dimensional
meshwork -2 o] Fo] A 91 21, outer plexiform layer$} photorecepotr layer
Alo] o] external limiting membrane ©] 2}= pore #1717} 3-3.6 nm ¢ tight junction
25 o] FaL 5= -2 9] physical barriers S 7FI T},
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[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

A7 Y= A2 += 37] w31 J_E% A Wkl physical barriers S =153 °
AAFe] o (ol = H 3| dFE4Le) o 3l Muller Al 32 9] CD44

receptor &5l E A EA] 2(transcytosis) Fe] WS- S g 4= Q) =
Holukd o] 1)@l AH = B R EAL 9] 2 S Thu| 3ol whe) 9 2 WUk (outer
retinal)ol] &84 02 =gk ZF A

71 U= A= Muller A 3£ £ transcytosis 24 ol A & - Muller A 32 of Ho}
Muller A ol A 2] 4] 5-A A mRNA 2] 3] A (translation)=2 W&l 5}o] 3% 4]
FAA RS v ol ), 9] Wrdol] =gt v ) A= YA retinal
pigment epithelium A 3 U] 2 CD44 receptor £} §H-&-3}] A=A EA] 2
(endocytosis)3Fo] Al LU 2 507} 14 -1 A2l mRNA2] &)l 4] (translation)-S-
vhal|5le] 32 A F-A A} 2T o

o
=
ChE gl A B 5

ﬁL
r% H

o P4 G73= QFE] Al 2 RNA ¢} o] o] 4F 1.4 Q1 4l
$t¥ DNAE TEA A 55709 o]F 75 RNAE Al x38taL, 7] 549 0|5
7FE RNAE ] 27| Y EH o 8 31015 JA o= Gl o). 4
DNAE &% A& %% (Rolling Cycle Amplification, RCA) 1= E % A &
Z1 AHRolling Cycle Transcription, RCT) & A}-8-3}0] H7) 9] o] %
P 5 AUk

520l 7] ol & Al&xshs ol =AIH o] it & 28 sk,
anti-VEGF 31RNA/] SHE Al 2~ 9f o] o] AR A Q1 A=A dE = s 3 A9
GA7te DNAE FH| g A% DNAS] 2o T7 TRV E Ao B4 o=
FH A o]7] Uﬂ“"oﬂ, A AY 7he& 177 ZREEEH D& E£381= 4 DNA
7te 3t 24 3}l¥ o] 23] DNAE 53 d¢tt}, 315 DNA Q| nick-> $}8} 4 0. 2 T4
DNA ligase 2 | 5] €t} 7] 2 ® $+3 DNAi= RCTE 53] RNA AALA &
Aaret7] fl8f A8 | th RCTE o] -8-3t¢] 47| $+% DNAZY-E
QFE]-E A A 21 7F siRNAS] QFE[ Al 2~ Al 2= 7her o] Q151 g & o]  RNA
TZE T 99 2 A Y] Bl Fo Al s A7 2 E o
2EA GHjo 2ol 5 A ATk =, 288 4] 319 DNARFE
RCTE o] &3] 52, o & 54, H 4 1x10° o] /2] 2H 114 RNA (siRNA)
Gl A E = QAL G DS 7H 8 2o E AT 7 dTh

SEGA = A7) 78 Zolol GolA AFAE EF Tt o] & Fs AE o=
A7 ZoE SFATE 74]0]1;}
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[62] 371 SEGA = 2ol A T4 pH 6.5~7.5 7ol A HE-S A 71T}

[63] A1 28 A= o)A At o) U FEAL ) FFE AW ok
A o] o}, vEkA s A =, 7] W2 ol A LA () she
S| dFEALS () W3t GAV A QIH o Ay ] HES - 4 )

[64] 71 B FEANE A7) Aol tiH] SFHIE 1:0.1 ~ 0.5 (320 : 3] &F 24D,
A &A= 1:02~025 Y 5= ok

[65] F7] AR Ao A FApH(6.5~7.5) 271 ol A HE-g-A 71T}

[66] A7 AR GA o A= Goll A et W8-S Farst o ok
o] AAIE A% FH

[67] ol &}, & g o] o] & 77| &l npA g Ao & A Al shA|vE, 517] 9
Aol = &g B f A o]allslr] flsto] AT E = A W, 2 e o]
o]of gHA ¥ = A& ol t}

[68]

[69] AAe 1

[70] o] o] LA

[71] F ol &35 A 1A} (vascular endothelial growth factoer A (VEGF-A))<]

Al 2= 5’ -AUGUGAAUGCAGACCAAAGAA TT-3’0] L, QEE| Al 2~ +=
5’-UUCUUUGGUCUGCAUUCA CAU TT-3 0]t} &= 29} gho] A7) Al
el A5 A X A Y Ed 7 DNAS Al 283t

[72] Ligase®! 93 DNA ®1E531& T7 RNA 8] W gl o] = ¢} 3Fo] 37°Col| A 20 Al ZF
& QF W3- ¥ 3 (8mM Tris-HCI, 0.4mM spermidine, 1.2mM MgCl,, and 2mM
dithiothreitol) ol ] Wi &Fa}gich A H & H-& ol 2] ¥ 7 3la}ar 55 &2t
ZE9A A AAE Eal AT & A2 6,000rpmol A 632 &St
AR AL S NS A ASES EE Z1 3 RNase-free waterE 3 71l A&
A ABERA T &N E 1% 5 Al Z23-0hA gl st A4 Hel st
A EAE A M J§HES)] A RCT A 9F-& Al 7 8] RNA-microsponge T &
5315 tF. RNA-microsponge Z°] 9] 5 % 3= Quant-iT RNA BR assay kits
(Invitrogen) & AHE-3t0] 27 31510h 310] A2 2 W ae] A3 =2
218} S T} (Self-assembled RNA interference microsponges for efficient siRNA
delivery (Nature Material, 2012. 11. 26 & 7}))

[73]
[74] e (A Al
[75] siRNA microsponges ] 2 F siRNA U =E-( A& A 2Fsl7] 98l A,

34 ¥ 1mg 2] siRNA microspongesE 100 7}o] = 2 2] B] 2] nuclease-free water®]|
w o] 83§ 38}31, ©] & branched PEI (bPEI) 8 <} (Img bPEI/ml 2] nuclease-free
water)©l] ¥ o] E-8l4 (vortexing) g -, Aol A4 10% & v 43T} o] o] A,

3] 4 FEAHHA)E N (Img HA/ml 2] nuclease-free water)2 7] 8 2o o]
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[76]
[77]
[78]

[79]

[80]

[81]
[82]

[83]
[84]
[85]

[86]
[87]
[88]

3 5% Sok Mg Sith A7) 89S 13,200rpm o2 P A -2 5o

Axg ezl £4 =

HEH o2 A% Y&, siRNA-microsponge ], siRNA-microsponge
310]-bPEI 9] Alo] = ¥ X5 X 3A0) YERHRI

siRNA-microsponge 5= 659.924+ 45.79nm (5= 3A, A4 A),
siRNA-microsponge-bPEI= 141.68 + 19.38nm (& 3A, #F{FAo] 51, & kg 9]
U B (A 259.82 + 33.35nm (5= 3A, FHEA)o|vh & 3B HF A 0w
Azd B 2ho] T3 olehe= A& BolF = dakdn 4 Abdolt

%= 4% siRNA-microsponge 8N 3} #E4 02 A 2¥ i 803 F<
Aol & 45 3318}, siRNA-microsponge -8 N -2 sub-micro %+= micro
Afo]zol L2 B 7t X0k, Bl o] Y g ol & Y mAbo] = o) 7] wfj o
o9~ g st g of v G v Ty st o] A ol of §F
a2, YA size7} condensedto] FH E7F solx] = A SR AH ol 2l ¢ A}

Alo)l = 45 7HR A o7 Felst 4= )

A 3 vl

B16F10 murine melanoma cells< 37°C 5% ©] 43}t A <1571 o] ] ) DMEM
media(Welgene, Dalseogu, Daegu, South Korea)(10% FBS ¢} 1%
penicillin/streptomycin <= 3ol A %] 3} 1 TF. Human retinal pigment epithelial
(ARPE-19) cells (American Type Culture Collection, Manassas, VA)<> 37°C 5%
o)t} gk 4 91571 o] E] 2] Dulbecco's modified Eagle's ¥ #] F-12 (DMEM/F-12,
Life Technologies Korea, Seoul, South Korea)(10% FBS<} 1% penicillin/streptomycin
23014 5439 -

.

axP)

3t

o)

| I s A

Human ARPE-19 cell 2x10* 7l & 12 well plate®l] seeding &+ <l 24A] 7+ &<t
A oA 71T}, ZH2E 2] wellel SYBR®Green 12 ¢4 A1 ¥ 1} 1= b8 serum free
medium ¥} 4 9] 6pug/ul &2 WSt 0101*1 3AIZE, 12413 Fol] 4%
paraformaldehyde(PFA)Z 31 A A DAPI 34 & &g dnjd o2 Fahste] &
5A°l YFER AT

=

mRNA 3 oA A3

3x105 7| 2] B16F10 mouse melanoma cell-S 6-well plate©l] seeding $+ %,
mono-siRNA (Mono), siRNA-microsponge (Sponge), no treatment (CTL, C),
+-8-3}% transfection agents$! (lipofectamine, Lipo), 1 #] 3L &- 2g 2]
U= AHNP)E serum free medium ¥} 4 o] A 2] 3} th. 7L Fof cell 52 P
Ao o] mRNAE 32351 mouse VEGF-A £} mouse beta actin © t 3}
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[89]

[90]

[91]

[92]
[93]
[94]

[95]

[96]

[97]

cDNAE 7H= 3, PCR cycler® 5% A7 mRNA Q] -8 #Qlstgi o, 12
Wy o 2 e ¥4 8 913 real-time PCRE Ql5}e] o] & L 5B, L5C0
L ER AT

S 5AE Farshd, CTLY -5 Y &8 A e shA] &F3k7] vl H-24
ol go] A8 A=A &S et =S Hes A
wret A Z 2 YxEo] f-9 5 o] DAPI(IE) 2 G AlE & 9] 9] X]s}ar
NSS el ar, 124 7F 3ol = 8 27 E] siRNA-microsponge”}
WEE ol YeE A8 H Aol A= A= gRleglth

%= 5BE Fa1shH, 48318 agent?! Lipo®} U= +-(NP) L35l 4] TF mouse
VEGF-A mRNAZ} 1@ #] @il -8l ¥ 9l -5 B.ol=th =, Yi=-°] mouse
melanoma B16F10 cell®] mouse VEGF-A2] W& g 714 0 =2 oA g ¢
%) T}, mouse beta actin< Z} sample©] 7 ¢cDNA-5 == PCRA & 0]
2P =) 52 Felste dlol g o]t

= 5C= real-time PCRE & A 7| AA] 524 #41 & gt o] | o]},
U X2 75 mono, siRNA-microsponge 7} VEGF-A mRNAE 7 9] -3 5} 4]

E5h= Aol vl &l 26.5% 55704 VEGE-A L& & AAsh= A& & 5 ok

ro

CNV oA Al &7} A eks]

6-8 2] C57BL/6) F & AH&3t vt vk of A& A & Qb-ol] 58 2, green
Argon laser (532 nm) (“3'H] ™ : Lumenis Selecta Duet SLT (Lumenis, Santa Clara,
CA, U.S.A)2 & RPE layerell A}t

laserE ZAFSE 5 2] eFoll A CNV &4} Ao 3=t laser £A) 85 &
U gy FAE o] AW st A nagas ok 25
oA = Aol H o AR dextran-FITCE -3 &3-S 348}
A5 o E Z v (flat-mount)dhe] dFav] 4 o2 gaEln) &=
AALe] 67 FF A& a5 Yol B 7| A5t Y i
o] f-2l A 7] -4 SEAL 4730 laserE ZAFSHY] FH 2] QFRoll CNVE 73
SFR T 2% oA & Ao FH o AR E9] dextran-FITCE % 35to] & &
AASEL A b E FRvE st v o2 ks gith 272
AMET 672 A Eol A A CNV S d&ste] th4]1 oA & =
6A°l YEFH AT} & 6B Image J program=- AF-838Fe] CNV H A 14 =4 5
Aot}

L 6AS] ZH v E CNV o] H] X (&=l A H-E] control, Y=t 5] F 254}
ME YesE FYF 6723 BEHHE BH Y& Y38 75 9] CNV7Z} control
o] Hjgto] A o] o] S AFA SR L 5 U CNVE o7+
=
=3

= =
tol 25 298¢ Fsslv.

i
o
:(‘>L_r‘
=}
T
_1
Sv
>,
N
EH

o
ro
(Ui
1]

S 6BE AW EY, CNV # F Yns 9] F 254 55 B
AT (CTL)l ¥ A = oF /4 =2 CNV W 4 o] EA&E g3lagiv). g



WO 2016/163718 PCT/KR2016/003523

[98]
[99]
[100]

[101]

[102]

[103]

[104]
[105]

[106]
[107]

U 9 T gl ME ] A AA thEH(CTL)o) vl 8] oF 1248 =& CNV
Aol Fo]Eo], Yt GFFIt HAS 677 A A &HE AL A 9

Oxygen-induced retiopathy(OIR) F. 9ol 4] F 3t A A& 7} A &F3]

¢ A1gF C57BL/6 miceE A& Tt Al Ao} H7F efold 3 74 FH 129714
75% Oxygen B =) Fo] AbS & 71 3, A Ao} F o] mhFH of AbEA| & <H-)
o3 %, i & AU E A7) 2 ebpe] f2l A 7ol 598k Q<)
2719 B2 ALS AN A AV AT Lt 9 F 59 AHPITS} 129 A2y

SHE A Eetar, @3S FAE 9 9l Lectin-FITCE ©|-83}¢] staining 3}aL
SHinkEE St gdn|d o R FEstgla ZF e ARl o] X E & 79
EAISES T

s}eto] Yol g5 &<latr] 9l &l optic
um x 500um= 47U E Qo2 A slo]
AArste], ZF wtabe ¥ s} gl al o] & & 8AC]
Einsi e A = E/\] S} T}, HE g Z) o] w] X| '8 2 Neovascularization area (NA)E

Alrbate] ZF wrabe} b] 0l kGl AL o] & 52 8B HiTH 1R EA];}OﬂE}

575 dEE R, ti & (OIR CTL)Ol Bl & Y mi-8
Adol A E o] kol FH7]& H Tt 25 NA GA| & ecu < %ZF
A

582 %79 o|u| A& G} Hlo|B &, ©
12 z}of] 8 F3}= o] o 2+ (OIR CTL)®l
AAH & gl 5 At

] AE)

o

=

X

[

2

oft

£

15
H] & ;_

MTT assay : Thiazolyl Blue Tetrazolium Bromide(MTT)E PBS®l| 5mg/ml=Z
0] ¢ solution 2= FFHET} MTT solution= Al E ] o] v == ) o} ol A
WS ohol 57 g2 S AL MEL) o 2 Ba AES
A 0 7 ek 4= 91T} human ARPE-19 cell line2 CNV & A & &3} o]
S AR eks] Astel SAAU AT Aok B BE AE F shbol .
2 x 10¢7]1 2] ARPE-19 cell2 96 well plate®l] seeding ¢+ ¥ 24A] 7} incubation

A1}, M A7} plate W oll QFEFE] A serum free medium 3} U -2 A 2] §F 99
24, 48, 72h F°ll DPBS® washing 3}l MTT A| &F .2 A g] 5} 6A] 7F-9l]
DMSO 10042 ] 2] 3}¢] plate reader”] & cell viabilityE =% 8} St

Hematoxylin and eosin stain : Hematoxylin and eosin stain (H&E stain)

g 2ol 2 WA o R 22 paraffindl] Hol 5502 TS $9
At A7 2 &efo]l A5 75 xylene 3-53] washing &2 paraffing A # &} 31
Hematoxylin(A| 3£ 3] 2o 2 3 A&t} 1§ 1% HCL & Fold+=
Hematoxylins A A ¢}, 1 3 Eosin(A| 22 G Aaho 2 JAsT) o] & 53
Qb-o] @ Sefol o] ZZbe] Al EFE0] AAE FAAE v Hsh=A
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