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A A ZE, dAad AEsty s Woed gks (dF B9, -8R WY wg)o] dojuxE Z
PAHoR 227 e AR fidte RS on gt

oA ERlEE AN A7 didAlE Bl AlTE WH, 2AE e JEZRH o9 48 F 3l
T ALEA QLS e oo A8 E= dH9 Hgolth. wlgHEAE, FE didAE Bdd AF
A oulel 2o N8 AUYBRAREEH X8 0]dS WA il F-7 AgEA-Eo|d A wrgo] doukALt
dojd ZoF gAHE Aojrf. A§ HE du9 e APHOR ~xF EE AR o|FolH F gl
o 2o AT W F ool= shube] g AAFE A, WS Edel AFE nker 22 R, 2AE Ee
71EE e e gdAE dlsteE s FtE 23

"AAA " APCTF WoolAl EE ZEE EE T AE e B A JAHES f@shs (dF B,
FE&H 23 FEES oudtt. WAdgA e dvtdor nEEA e Wy veS a, oA =
= AEAY B 58 Wy v, GAid 2" WY gheS £R35H APCol 93 A EAR] ®E OE
7ol At = wdSe AT, APCTE o @7k APCOl sl AlAlE FE Qs W Alael dia] (U
A&y stel) WAl Vs F5 Ao, WA ad= AAE Fdel disl SelFd o=
Agdch. ouWd 54T o] ¢mjel: AL ofyX|nt, WA Fi= WA AT APCAAl, v s
v 99 &4 sl Adw A Aoz ARG, 3 AAGE NN, WA AAAE APCF St o] ] W
ol AE] MEoA xd FHEAPY FAE Fste otk oF Bol, 24 RAFLS FYU-5olF D4+ T AX
EE B AXY A, &, A7 B 549 gA, dL-5olH A9 Bike] AAl, Treg AE (AE 59,
(D4+CD25highFoxP3+ Treg AXE)el A, H&, A= e 9 58 EAo7 & = dut. ol (D4+ T A=
T B AXEe 2d gdgomo] Ao A & k. o) Ee o WY X, oY) s+ T AE, o
AAE 2 OINKT AlZoA 9] FoxP3el =9 Axd 4 ). 3 AAIGHA, AdAAAE F9& Z2A
g F APCY kgl S WA= otk T g2 AAYHA, ddAAE FYe] Z2AYE WaEse
Aol ol F7F AA G, WAL o}FEAA-ANFTHYG B} ofyrh, & o2 Aol A,
A AA A= A o] ofrr}.

FAAHRO|Z; nEFE=g o} V)
<=, TCPA-1, IKK VII; o}t
= Erjo| el A oAAl, o)

sErjelzelebAl 4 A4 (PDE4), olAd] Eel=s; Zelold A4l 71uAl A -ed AZYR
| &% el AZPE 84 A FRII2EIOIE; HEkol; AR AAA; AET}

A 84 AAA; NEAR F8A BAsA: HASAE A2 S84 APA: ASAE FAA-24 5
F8A ZoA: S2E dolAEA AAA; BAF
E

wHooAgAE ~EE; nl0R AA, AAd @uulo]al i ghajntolil FAA; TGF-B Aledd 2-&4; TGF-
B =

12
ofo
__){1_:2
MI
ofr
™
ol
[
i
o,
o
2,
=
P
v
B
12
B
>
2
Y
flu)
(m
Auh

3} ATP, oA P2X &4 AdAE s, ol AFHAE &
NE222d, A ASF2Z2AZY A, ol aslda 584
2ZEFY (6-MP), 6-E] S Fohd (6-TG), FK506, 4=

i 9 e X AAA, UEFA, oAdzEfE, WEEY
HAAAA = Edo AFE A AEAE 2T 5 Q).

A= olE =HE (MMF), ofx
=2 x3sitl. A A kEjoll A,

Mejelal Al APCl Tis) WedelAl & 97 & HEEY & WA, E= weld mvE 2
Aoz (5, Fol & A% Yoz xzAdE Fo) ATt d¥RA £ Avh we] Aol
Aol AFE Aole) G AForE Fejg TP

o) ATE Wy, 2AE EE JE F o= sl AAYEHAA, Edo ATH WIddAAE T4 v
Ao F2Ech, wEh gk Arjkeol A, dadAAE §A4 YA TRE FAsE B FrlE 240
. dE 5o, 3 AAGEHANA, F4 dedAT s olde] FFAZ FAEE ASol, AgYAAE sty
ool FEAld FriEla FaE gFEo|th. Tt d2A, @ AAdEHANA, A YwedAst s o4
o AR FAE Ao, AgdAAE E3 st o] A He| HItEm FabEk AAIGHl A, A
A YuedAd Edo] T3 WAdgA anE AASE A9, dedAAE WggA ans A 34 U
LA Ede Bt EAekeE 8otk

g2 dAFel dAqdAAE AEA oFE, HA AE A (dF E9], (D20, CD3, CD4oll w3t &), AWEA
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|
N
=
[e3
o

BesE-slw ob, heddA, d¥E, RV, QHEAs A, ghe, slEEeAo)E, NSAID;
PEens; dgeR SUREE $-003; HABYTA (FK506); AEA) W A o, o) T68-p
% IL-10 5% EFsh, ol ARHAE FErh Frkel WA el A& BAS] Y, B
e oeld Suom Agu g

o] AR P, 2R e AE F ol shtel AAFHAA, WAL Hed gl Jeis 2o 3
o el EAeka o) olsh A 1 AR ek QoAU GA-fAtelth.  AAFHAA, ol
gue voles mi T2 o WaAs BRwc. we okzel tesEel U, old@ ok FuE 44
s HAd Pel Bl EAlA FAH e Aol okE e, Y thedgA espviolal

al

A
& EAbo] 7l&Ao Al TAFHo] Qth (Katteboinaa, et al. 2009, International Journal of PharmTech
Resesarch; Vol. 1, No. 3; pp682-694). el AREH "of&E UwAdA"S 94 £ vEY: 548 ¥3et
A gv oE (dE 59, WA JeHE AR, dF HAAGHA, e Yx=AAdL 90%, 95%,
98%, S 99% T 1 o] ofEg ¥gheith, ofE YnAdAgS A W, A glo], WH, ust o+
Az, A, BF Ax, 294 €99 F% H (RESS), Y=o A (Nanoedge) ® 715 (ME A=A o] (Baxter
Healthcare)) ® YA #]2g A= 2% (Nanocrystal Technology)™ (A& F¥# o] (Elan Corporation))<
xesith. AR AAGEHCA, ARSHA EE P AT GE dx=AdgY JAH

a8l AFEE F vk, AE AAGEH A AggAAe] YA e yxd4d FdEHE
|4 EE 2R "HIAGgAAY Salx, Y R/EE AACEES FUHIZIV 4

m

AAFEelA, AR Felel ARG GA AR ARRA] FaE opeje
=

L

o I8
12

o AAFE A, ZEE §
oA, ZEE 0.1% WA 50%0]th.  E ThE AAFE A, W
AdiEAre] 2=+ 0.1%9 WA 20%0]th. F7F AAFE A, WGAA H/EE A5 AgEA] 2= 0.1%
WA 10%elvk.  F7F AAGHAA, AAAA H/EE AR AEAY ZEE 19 WA 10%0]th. F7F AA
Fejl A, HAAAA ZEE 7% UA 20%0]th. E T2 HAISEHANA, WAAAA L/E= AR5 AR
2uE 34 e o ois d3E Fol® 0.1%, Fol® 0.26, FoJ% 0.3%, HoJ%E 0.4%, Ho|% 0.5%,
Hol% 0.6%6, Aol% 0.7% Hol% 0.8%, Hol%= 0.9%, HoJ% 1%, Ho]% 2%, Hol% 3%, HoJ& 4%, ZHoj%
5%, HOI%E 6%, HOE Th, % 8%, oL 9%, HolE 10%, HoJ%E 11%, ML 126, Ho% 13%, Ho%
14%, Zol% 15%, ZoJ% 16%, Hol% 17%, Zol% 18%, Zol% 19%, ZHol% 20%, Zol% 25%, 2Zol% 30%, 2|
% 40%, Hol% 50%, H%E 60%, Holm 70%, oL 80%, HE 90%, Ho|E 95%, Hol® 96%, Hojw
97%, Hojkt 98% Wi Hol:x 99%oltt. Frt AAIFHolA, WA R/ EE N7 AYEAY 2EE g4
reghAl dekel] thal Ha 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 0.6%, 0.7%, 0.8%, 0.9%, 1%, 2%, 3%, 4%, 5%, 6%,
%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19% T 20%o|th. 7] AA e U A<k
gloll A, AdAA 2d/Ee XE AdEAte] 2eE 4 vxwA ddel ois H 25% olstolth.  AAUgH
oA, 2o AAde AAE 5 Qi vl o] e #E v|EEopl g FAHo JiE uviel o] Altw

=

A HAAIFE A, HAAAA L] Fe7F 2 AR PR e JA-FAL, ddd AR d Ha ARl A
o, AAGgAAY] 2EE QA FoRo] WAAAAL] & (FH/FE)oltt.  olHd HAA|YHAA, REE
97%, 98%, 99% H 1 Z3o] H23F 4 9T},

" A HAd AF's @4 dwEAe] Ao & ud SH"E JdaEAY P F AFE
ofmgrt. " gAY Hih AF'e A4 A Qoo F& wet SAHE {4 JegAe] s =
S AFE gttt & Eol, ¥ 4 vxgAe] Aol F4 vdxEAe] Ad # Ha AFE AEA
o= I Aojar, 19 HAY A7 Heoltk. FAMSHA, 94 E FH vxwAe] Aeed, A vHmgAe
Ha AgE 29 Fol, VIR EE AR F P 2 AY Aolx, A vwEAle] Hd XFe 19 Fol,
7R B A2 F 7P & A ol & AAGH A, AE F 3 degAe F FE Veos NS

s B .
F W vheRAle Holw 7o, sl
m olgelth. @ AAFHANA, BE F FH FedA B 5E ANE

75%, BrEASHAE Aolw 80%, HUl uleA A

Hol% 90%9] HA A= 100
2 AE T J HedAY Holx
= u

m oatelth.  mbgEHEHAlE,
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BEF GH dewAe F B IFOE AF F B ewAld Holw 750, wEAsAt Holw 804, 1
o ek s

HojE 90%9] HA A= 110 nm 2%, 2o} vpgAE A= 120 om 23, 2o bl e A=
130 nm 2%, Hvh o vpAEAIE 150 nn 2Fe|vh. @A VgAY Hol B HA A5 T8 AAS
gol wet gdabd = Qlvk. dE o], 8 vYeEAY Ho o H& X9 F8¥= 101 WA 1,000,000:1,
vt s AE 1:1 WA 100,000:1, ®uk #FgAEAE 101 WA 10,000:1, Rk spgAsAs 101 WA
1000:1, ®vh o #pgAEAIE 101 WA 100:1, B wpAsAs 101 WA 10012 g2k 5 glvk. sheAst
Ae, A% T T4 vd=dAg £ 58 72 AF T 4 YxedAe] Aol 75%, vigAsAE A=
80%, HtF ubgrAsHA= Aol 9099 Hol X 3 um olsh, Buk wbgASHAIE 2 pm ©]sk, Hrh ukgA st
A= 1 pm o]k, Br} vl gtAI= 800 nm ©]3f, BT} vpEAEtAI= 600 nm o|f, Hr} © g 3HAl= 500
nm o]stelth. kA AA G AN, ME F P DA F FE VFE ME F P vxEA A

= 75%, v EHAlE doj 80%, Rl utEAshAle Aok 90%9] HA XgE 100 nm o], BT} vpgA s}
Al 120 nm o], Boh vbghA S AE 130 nm o], Eoh BgAEAE 140 nm o]/, BTE ¥ vlEA gt A= 150
mm o]Feltt. A yngA A5 (F B, & A4 FAAE, dF AAFHAAN FH Ud=FAE A
A (B2 4 vl dEtAzla B4 F akgk (DLS)S AFEEo 2N (dE B9, BEIW Az~
(Brookhaven ZetaPALS) 71715 Al&3) 58 4 Qtl. o E E9], 3 UYegAY dgde =4 SFA=Z
5 GAFE Ao gigF 0.01 WA mg/mLe] HZF 4 dugA dgd &

0.1 %o} g ER
f deole ol A% AzE & A, wE LS BAel Agtd FUew §AY 4 ATk o

9
2 LS Wl w3, Ae] ewst WYPol HNEB @ thg, FRF AL B4 2AYse], Mde] Fr % 4B
FHE U AEE AL ANoE so] PRI AYMSH RES A5 5+ Ak ololA K& 473
E REe P wadth w2 T30 wE 0-7Y G4 hewAl §E 2718 AgsE A w4
F9 ZAAE £550) e B 1%, AAd A4 ANPPAE Bew T 5 Ak B vegAe A
FrER I EE AR OB So) B4 F e el £58 44 27 BEe) BEe oula).
-HEA-EE FEAE WEA olsle] melojEE FAW Aolw shtel wekd 2t FEAES ovwh,
AR AAFEAN, FFAE EA o]9e] HolofElz FAH Hol® 2o WEHE vk thE WAl
A, FEAE EAZ FAE olW@ wuE 24 g, H-EA-EE, BRed FEA'E 9% 20
A AEAE g A8 BRRY FEA o9l FEAE vtk Bedel AFH Het 2& FFAY vheg
A H-AEA - S B v-AEA-EE, TRed FEAE 28T 4 Y

EL At
repederd Ea mE Uepgeld W' A AdRAe] Felo AnmA qole 4 mt WS
2 ouiath, old@ urge Am Eveh vk W ge BAsk: g ok Lo AH Y
W, 2HE EE JEE, AV ANGHM, F-AE ARRA FA 0] B sho] Tl A9 S04
opofsta &3, v AR AR &R AASE o wAHUG. Q¥ Aol S ketx wa)
og-Am ANER GA gl 24 sl welol AFH sk g WA §Fe] WE ol glo] Fol
Hi A9 AR AdEAe] §33 FUAU o AL Am AdEae $¥ow $59 & vk, wA/3
A7 SO R FERA ot BE: Yol od WE & k. AR AAFHAA, FHE A
A4 A wo] £ sl ATE WY, 2HT EE JES SR A Ak, Aq AR 29
Fols A QA EF PNz AR GA 0o BA kel 439 epejsty Fast vwert, A%

!

@A Aol WA sy] wiold. ue

'ERERE A Folste AR oelstn, taAll B 1% gl Bael Qo] Ref sye ¥
o, ZREZEe 94 (EE WP PAHD ge] ZZERe 1F og9 aig zydt. olgw
ZREZY Sat FobF, FoF U, Fol 2, Tof AL1l, TobE, FoF Aplol 14, <dole] 4l
2% 59 TgUT. AN ANGHA, ol TREEe st ol Ag gadel B dEel 15 o)
o 2HES Folster AgE + Ak, ololA olF AP WAANA WY WSS Prisel TrEFo] B4
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UregAle E589 UdxgAs et @k, AAGE A, 3 dxdAle 71EAS XA @t
o2 AAGEdA, 34 YredAs AE-78 g2 uE ofytt. F7 AAISE A, A4 vxdEAE A
A& 238 gevh

T4 vdxtAE Ul B o5 AZ-7NE gzt (Bl AF Y, F 19 FxRE FAsE dF
o] Edo] A YxedAAZe XA )), FHAE dxedx, 554 duedzl, AUBEA-7E ddd,
=gH, W78, Yoo, Hiole]A-fAL YA (5, F=2 vloly A~ &2 gl AR AR T elA] oF
A we A4S ZE 42, FEE e gd-oe b (B glA ixp, & 19 Fx2E 74
= UFEe B4 HEE Ee wglAe] JrREE XAHE) (A F9 Yedx) 9/xE AE-F8A U
EAbel o]l Ygde] 23S AMEste] JEE JdxegAtd 4 JARE, ol ASHAE gttt 34 U
GAE Y, AWy, dgn=y, Ay, Adgy, WY 5§ 2¥sh ol AEHA = e thdEt Ao
g FA4d oAk, 2 dyge] wE I UngAe s ol xS ettt 2 I o] Al A3k
71 98 AFgsE = dE daged @4 degAles (1) v 53 5,543,158 (Gref et al.)ol 7AXHE A&

H
E3 =9 20090028910 (DeSimone et al.)d Firaed=z T8 Y=Y, (4) WO 2009/051837 (von Andrian
et al.)9 MANE, (5) &7/ v E3 =9 2008/0145441 (Penades et al.)ol 7WA1E Y=g}, (6) &7
= 53 &9 20090226525 (de los Rios et al.)ell ZHAI®E whlzd gzl (7) 3/ w= 53 &4
20060222652 (Sebbel et al.)oll 7HAIE wmpo]HA-FAF A&, (8) &7 w= 53] &Y 20060251677 (Bachmann
et al.)ell JHA1E Ak B2 ulole] 2-fAF b, (9) W02010047839A1 B W02009106999A2¢1 7|41 €l mlole]
A 4Rk, (10) 3 [P. Paolicelli et al., "Surface-modified PLGA-based Nanoparticles that can
Efficiently Associate and Deliver Virus-like Particles" Nanomedicine. 5(6):843-853 (2010)]] 7HA]¥H 1}
A Y=zl (11) "= &70 2002/00860499] FHAIE o}FEAI 2 AL, ofFEA| XA Ee 3 Ev Wk

A B e (12) &9 [Look et al., Nanogel-based delivery of mycophenolic acid ameliorates

systemic lupus erythematosus in mice" J. Clinical Investigation 123(4):1741-1749(2013)]19] #A& ¥ 33k
ok AXGEA, B YxgAls 101, 1:1.2, 1:1.5, 1:2, 1:3, 1:5, 1:7 =3, =& 1:10 =349 Z3H
£ 7Hd & Tt

°F 100 nm ©o]s}, vFEASIAI= 100 nm o|skY] HA XFE Zte £ w4y 2 34 vxgAe ZRAE €43
Al71= BlESA 717 v BUS XA AU, EE bR RAE A= S EFA 77 ofd
HoJolE| 2 ZHA 0 R o]Fojx mWHS xFert. wighA gk AAGEdA], oF 100 nm o]}, HFEASIAE 100
m o|3ke] HA AFE zte 2 U nE I YrEAs BHAE AdHow A= mHS 2FEA
FAY, EE UbHeR HAE AdHoR GYINTA] e HoloER EAHOR o|Folxl WS X ¥
o Buh ubsb ek AAlGE A, oF 100 nm o]sf, HEgAEFAI= 100 nm ©]sle] HA AFE zte E U
g Y vxdgAs BAE @A BHE A AW, EE dtHoR BAE &43N7A &
T HololHE EdAoF o]Folzxl WS XFett.  AAFEHCAA, 3 UdrdAE violdA-fAF YRS
A eh, A SRl A, A vewhAlE 101, 1:1.2, 1:1.5, 1:2, 1:3, 1:5, 1:7 %3}, T 1:10 %239

FY01E 14 5 A

AR AR g FdE S dn Aw adE 2E Qed wud, graE, A £b oae
AAg. QR AAFHAA, DA AR AdEAe Fole P-Am AEA-Sold FAe] s
HEstel mEAsA 2 W wes AT + dvh. BAel AR AR AR Aol §Ftel
Mg Rt dAY AR AdEA B vdAsA e ue wes gaAdons 19 AR FEAS F
AN 5 oodvh Q% ANGEelA, AR AL AR FeRFAeEs £ AR @A & g,
AR ERSALHEE gl FoiE 5 An AR 5RE 2t e EdnIders v T
FUCES S ouFt oed SWe FAA ARE TR, ol awel dt ww /e
okl BAHo] glar, Wlol7]= RNA (W44 RNA, WIE WA RV, R RVAI HE) EE LG} ol AT
A% gt BE AR FRades o 249 02w Azt An FUhsdedst
AE A, el A B e ols) e 9, ER TAEE AESAL 4 34 AgH ge
29 £58 5 dvh. med, gaAE Q99 g9 A O ARE Baw e Ao aAE £F
Fh oleld e Qelel el A AFRE AL TFwT

AR wATe dAGA el & g AR ENE e dold wud mE gl age e
9. oold@ ave wua oA @ ey uE ey meat. @ ave @ 9y E 9 v
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[0109]

[0110]

[0111]

[0112]
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qd = 3 grstE e fFuAs dd gesed & 3 54 AAGgENA, BrstEe FFIs, 2
EEX ZdgEx gERA HgEXA FIARA UEXA EfEdgsa AZH|eAa e FAZA
ofgpH| =2, FFEIEN, ZAFEEN, WrEEN, SFIA, ZEEAN, 2 gibs 2 o] AlgkE A
T 8E RxAplElelE EE tiaprtdtel=g xFIT. 54 AAGHAA, gsEe ERY, dERs, 7|
AMAZE ARz, slesAzed fegdses (HPN0), Sl=SAdER2 (HO), AEAEz2 (M0), H=E
&, AERYAE”, S, seEsAdEdE, Jebid, S, obdEs, 7R, N 0-7tEEAMYrE
A4 g S, AR, 71", olw |, 2ok, SFFENhG, FAED, 9, LFEN, AT H AN
= X8 o : =

h=4 =
%, 24, AEIE, TEE U GBS XPh} ol AVHAL St F B2H 2L AFRE FE
A £FE 5 U
QR ANFUAA, FY AL 1F o] FTHAT TFT S Ak Q¥ AAFENA, T b
o BA-FE, EREY FEA 1F oldel FRAT ETFUT. A% ANFUAA, FY s

TAsE FFA F Hol% 1%, 2%, 3%, 4%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90%, 95%, 97%, i 99% (FH/FTH)v H-AEA-FZE, ZFEY T¢A Y. o
5 AAGEHCAA, 38 de"gAE P STAT BT -UEA-EA, EFEY A, dF A4
Felol A, A dugAE v-HEA-FTA SFAA 1% o) FTHAE . AR AAGHANA, T4
YegdA S FAsE 84 F Ho% 1%, 2%, 3%, 4%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%,
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 97%, TEX 99% (F/F)E H|-v|EA-F2 FFA oty o
H AAGEH A, FA YeEdAE P SEAT BT V-uSA-EA FRAeIth. AR AAGE A,
FE vrdAe EF2Y FHAE XFA e 1T oY FHAE EFe. AR AAGHAA, 4
YuegdA S FA45E Z23A 2 How 19, 2%, 3%, 4%, 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%,
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 97%, X 99% (FH/FH)E= ZFEY FIAZ IIeH &
v AR AAGEH A, A4 JedAEs tAsE T BF EFERY SEAE

HoAAEe A, o]gd AL ZH T (dE B9, dEF, A @F, v 5o g3 s

iR=) Y =

[} - =
QY AAFHAAE, T A BgE fat FA6) PHE + A,
=2}
H

e

4 e

%0
o

wejolAAl W/EE A8 ANt teel g F goel Ao o8 g4 hewAldl ¥3E £ an. 9w
How, wHe WA /EE AR Ageast $4 hewA Aele dgel A & g olE 2
T A /e AR AdEAZ B heRAe Rl BRI S/ @Y vhewA el
FEA AESEA) @ 5 A e 9% AAFHAA, "ol W/EE A8 ARRAt §4 e
FAle) ol AsmA G4 vhegAol A7) wrks G4 el ofs) AdsAth g 4%
B, §4 vhedAle B0 AFE vtk ge YA T@hm, WA WEE Am AR F
Aol ¥ Hee,

$ao] weolAlA Q/EE AR AUEASG G4 vhewAl Apolel Aol AnzA Dolrkz Aol RHe
AEY mololtE T3l Yol & Ut AEY Wololt WA R/EE AR ANEAE ¥ vhed
A AFAE Qoo Zololeld & qlrk. eleldt mololel: FH AW, oA oprlm AF mE o xw
2 A%, W ohle WMelAA W/EE AE ANEAE G4 vhedAd] (FRH0R o w-FRAomn)
YA A BAS EFAT. oA BAL 97 = FPA EE a9 §Re 2PRT. 4% 5o,
AZY wolojElt WA WEE Az ANLAE ARA/Fo2 ATPAVE Y FEAE TFE 5
Tk, E e d2A, ALY vl F4He ATAIIE FEA EE 10 $98 TgE 5
Mg ANGEA, Y thedAs Eelol ATH e e FRAS ETFAT. oE B4 Al
33 FPAYY 5+ DAY, EE FEA L e B9 Uad £ Ao

Q- AAFEANA, T e FRAE AFsl FUAY =SS FPI. olF HAYY F
Bold, AR, dan welelAl = AR Adpat FHAY MEdze sht olgel FRAG BhHow
Sgd & Atk Q¥ ANGHA, Fh AFEe GAG o) wAHG. Q¥ ANGHA, gEe FEA
g e s sht olge] FRAS MBFHoR AT & k. AT Bol, AW WAFHANN, ARE F
A4 =2 el AESE AT/ AY, ol oJa Feldolu/A, 1 el #aE £ vt oergor
EE bR, 4Re A54 JEAE, A% YBAE, W U2 9x g S s FEAY vhEze sh
olgel FFAst AT # Ak, WS GFR FEA L 1YY FTAY NEGLE FHSe PHol By
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[0113] THAE A e Add G AL = g A dETHA, B 2T o] dFAE xS
T FTRAY Y. e BACdA, FERAE TR, EEY AW, B RS B BE 49
23S T & dv. ddHez, L Ede wE A= 77l A G

ZY(Aut2t F4E)), Y Z2AFuigolE, Eof
H= =

ZdzHE (dF 59, =, &9

[0114] AR AN, TFA = ZYol2HZ, FYFERYE, Zejolus T ZldH2, T 119 §1&
xgsit. o2 AASEHCAA, FRAE S ed =2F) (PEG), =23 =3, ZH(FELD, &
(2P, F(FEA-T-ZYRN) Ex TbEagE, £ a0 §3g TPUT 95 AN
A, FEAE AR Bo] vigAeit. wEbA, oE AAFH A, FEAVE ZEAEHZ, odAd E2(d
g 2Ed) £e ZEZEIY S92 Ev 19 §HS 2¥8eE A9, A AR ss A
ZFdEH 29 ARNY FHAY BE5-F-FFAE 28k o] wigAsitk. tE AAGEA, FEA=
Zgold2 = 19 §4, d7dd ZEClEA S92 2= ZYzadd S92 B2y 19 fFYve 239
A et

[0115] Boabgo) A Algslrlel Hgtet FAle] g die Zeoddl, ZeTlERYoE (dE B, Z(1,3-1%
A-2e)), EARSE (dF B M= (E Sl &

e

SAL (8 Fol, Fel(B-s=SA B o)), B
d o, Tegde, FeEsch, Teoaddels, Eelveay
dol=, Eelfdlol, FelaEd, W Eelokul, Eeleldl, EeA-Pic #FFA, % e (IEdolR), Ee
ZFhL, olo] AgHAE g

[0116] AR A A, E de] w2 FFRAE ZEdzdHzZ (dE B, ZIUFEN, E(FE-IZ-ZHF
A, ZEglzegE ZYddagdE, ZE(1,3-US$A-22)); ZEFFE (dF 59, ZYARIRA B
) ZAEZ (dE Eo], LA =8F); A e aEoE; EotaddoE; ¥ &
gArlololadYo|EE At oo AFH A= ek, w= AF ook (FDA)el <8 21 C.F.R. §
177.2600 3ol Qlzto o] fEo thal Fure F3A S z3sic}

[0117] AR AAgHN A, FFAE AFAD = Jdrk. dE Bo], FFAE 2ol 7] (dF Bo], TAFE
7], &HolE 7], FIREAYE 7]); %ol2A 7] (dE B9, 4 o 7]); Te FA 7] (dE Y, =
224 7], B8g 7], ol 7DE T 5 drk. AR AAGEHCAA, A5 FFAAN NEHAE It
A dedAde 34 dxegAd e 154 348 AT, A8 AAGEA, SEAE 2849 5 Y
AR AAGEH AN, 25 TEAAL MEH2E xdtete $4 degAs 4 e ddl 254 3#4S
ARG, FEA A5 e A5 A A4 YA Yo =dFEE (& B0, ¥&EEE) B9
Ao FFE v = 9

[0118]

e

s, 9/Ee

) A g
Zoolagol ofs) WE" 4 9}t (Papisov, 2001, ACS
Symposium Series, 786:301). E% e

5543158 (Gref et al.) ZEE WO 371

[0119] A AAGHAAN, THAE A B At 76l o8 WFE 4 ok, dE AAGHAA, AR 7=
BElaa, gtmaar, gkxga, ghxasr @924k, wg2aEsr, gnEA AgolE Ak, olgly|=ak, Hslat
EE YAzt F sy ol dd = gl AR AAGE A, At Ve ZeE, LA, v,
Sdit, du-gEdat, Avk-glsaal, olglr|Eal, JMEeal, olglg)EAt, oo mAMAERIAE, E ARSI ALAAL
EE dF22E F s ol dd & it

[0120] AR AA G A, FEAE Bl "PLGA"E FHEE FEA 2 FEFN FUE Idste FEEA, A
g Y (FEA-Z-28EF 9 EFH(FEE-Z-29FYS); 2 2ddA PR AAHE SHFAL FY,
9 oA "PLA"E FAHE FEA §Y, dAd Z-L-Z2EN, Z-D-FEA, Z-DL-FEM, ZI-
L-gE=, Zg-D-gEH= ¥ Z-D L-FEHEE EdstE dEFTFAE vEe ZdadHzd & vk, dF
AAGH A, dArH ZYo2EHEE, oF B9 EYS|=FAINE PG FEEA 2 FE=e ZEFH=9
FTTA (AE 59, PLA-PEG FF A, PGA-PEG 33 A, PLGA-PEG FF&A, ¥ 19 f=A)E L)
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[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

ZIHEdl 10-2016-0003219

QY AN Fe) N, FesuzE, oF Fo FYGHERSE), FGHERRE)PG FEA, Bl-
HE-m-gd), IR AsH2), Fel(HEEA-- g dane), Folla-(io e
2, 2 29 {EAT TEc

gEMNA 42 9. PLGAY i Hit =2 S MAAGeEA 2AE £ k. A8 AN Y
oA, & @] uwhel ARE" PLGAE WlEf 85:15, dief 75:25, oiEf 60:40, Wi=f 50:50, WiEf 40:60, oi=f
25:75, T UigF 15:859] FEAL:FEFA4l BlE 5 o= g

AR AAGEHAA, FFAE st o) o3l FEAY = Atk 5A AAGEA, olF3d FFAE,
g 5o ot adat ¥ detada FEEA, WE e adyelE FEHA, dEAE e adyelE, Aol
g wElZLH O E, ofn =g weta L 1E TEEA, E(olagal), Ee| (e, uﬂE}EL%*P %
o= FHEA, ZE(dd deaddels), Z(detadsd $8), WE deladdoels, Zevead
gdolE, Z (MY metadeclE) FFFA, irﬂo}ﬂ%%ﬂlc ol .7 WlElA L o)E FFFA, ZEA
d W3 olE FE5HA, FeMolmeladeelE, B Y] FFA F 1% oS e 2FE Xt
o, olad Tl W g% 45 YEFE VS 2, oladA 9 WEla M oaHE SA-5% FF

FAE EFT 5 Ao

O

AN AAFE A, TFAE Fol2d AL & vt dubFoR | ol TFA= Hate Fo7 gk
A 7tgs S}/ AY Bed 5 ok, obl-3hg A, oA £21(2]4) (Zauner et al., 1998,
Adv. Drug Del. Rev., 30:97; % Kabanov et al., 1995, Bioconjugate Chem., 6:7), Zg|(o|&d o]¥) (PEI;
Boussif et al., 1995, Proc. Natl. Acad. Sci., USA, 1995, 92:7297), % Zg(o}v]xo}vl) W=z
(Kukowska-Latallo et al., 1996, Proc. Natl. Acad. Sci., USA, 93:4897; Tang et al., 1996, Bioconjugate
Chem., 7:703; % Haensler et al., 1993, Bioconjugate Chem., 4:372)% A2]&4 pHollAl Yoz =
it o] S P, AANGHAA, FE YrEAe Foled SFAE 2T &S F ATk (EE

A g 4= Qi)

A5 AAFH AN, FFAT Fol2d FHE BEFst a4 Zoll~eH =Y 5 v}t (Putnam et al., 1999,
Macromolecules, 32:3658; Barrera et al., 1993, Am. Chem. Soc., 115:11010; Kwon et al., 1989,
Macromolecules, 22:3250; Lim et al., 1999, J. Am. Chem. Soc., 121:5633; % Zhou et al., 1990,
Macromolecules, 23:3399). o] Ee|dlxeHZ29] o= Z2(L-FE=-F-L-8)4l) (Barrera et al., 1993, J.
Am. Chem. Soc., 115:11010), Zg](A™ o) 2~HZ) (Zhou et al., 1990, Macromolecules, 23:3399), =] (4-3]
EEA-L-Z5Y o|~HE) (Putnam et al., 1999, Macromolecules, 32:3658; % Lim et al., 1999, J. Am.
Chem. Soc., 121:5633), ¥ ZZ(4-3|=FA-L-Z&H o 2=HZ) (Putnam et al., 1999, Macromolecules,
32:3658; % Lim et al., 1999, J. Am. Chem. Soc., 121:5633)E Xg3lt},

ol ¥ v FHEA 54 % 1o Az U2 B V)siokdd 4y A He U (AE B, vH 53
6,123,727; 5,804,178; 5,770,417; 5,736,372; 5,716,404; 6,095,148; 5,837,752; 5,902,599; 5,696,175;
5,514,378; 5,512,600; 5,399,665; 5,019,379; 5,010,167; 4,806,621; 4,638,045; 2 4,946,929; &% [Wang
et al., 2001, J. Am. Chem. Soc., 123:9480; Lim et al., 2001, J. Am. Chem. Soc., 123:2460; Langer,
2000, Acc. Chem. Res., 33:94; Langer, 1999, J. Control. Release, 62:7; % Uhrich et al., 1999, Chem.
Rev., 99:3181] Fx). HT dwtxoz EHo A3 FIAE FAdste t-dd Wre] &3 [Concise
Encyclopedia of Polymer Science and Polymeric Amines and Ammonium Salts, Ed. by Goethals, Pergamon
Press, 1980; Principles of Polymerization by Odian, John Wiley & Sons, Fourth Edition, 2004,
Contemporary Polymer Chemistry by Allcock et al., Prentice-Hall, 1981; Deming et al., 1997, Nature,
390:386]; ¥ "= 53] 6,506,577, 6,632,922, 6,686,446, L 6,818,732 7]A =] U},

o M
. i

QY AAFEA A, FEAE HY = BAY FTAL F Ak 9 ANFEN, FEAE Aseu
F oA Q¥ AAFHANA, FTAE 4AAoR AR stwd & Ark. A AAFHAA, FEAE 24
How Ak g 4 dvh Q¥ AAGHeA, FEAE hm @AS ANA @3 L wgel wel Agd
Fogdth EE, Y ewAt B2 TFEA, UIE $ERA, BAS, R, w/EE ) F 9o
AW obE FEAY $ES EFT £ Yt A0 ool Ak, Fyel EAeH, Bl 9AY F
FAZE L owgel weh AL ol FUA] EBAo] ohd A BES Urhitks A2 4T Aol
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[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]
[0156]

[0157]

[0158]

[0159]

ZIHEdl 10-2016-0003219

A AZA ASAE S-S 8 Bl sl dHopA” Al AAAl AR Al ZA0kERA
AAAl B Arst ATPE Estsh, ol Zﬂf‘fﬁ] A= B E} A AA= B 100, MBI D3, AlFEAEY
A, obd wshpa 8 AAA], AAMEEE, oA, 6-vERERT, ofavd, UEFEA, oiEe

AEFA (A8 & ,IL—l IL-10), ANZ22=EJ A, siRNA EA4 3} A EI] T A EIR]

2BHEe] o= olEEuAEE (FHYEZ(LIPITR)®, EZWFAE(TORVAST)®), Agbised, Z3uiseld
(A=Z(LESCOL)®, d=F® XL), =Zukastd (k2= (MEVACR)®, $EAZ(ALTOCR)®, FEZHH
(ALTOPREV)® ), w[HF=EFEl (32 €L (COMPACTIN) ®), S EprbAEFEL (222 (LIVALO)®, ¥]oFH(PIAVA)®), =
vh2ERRl (3ZhubE (PRAVACHOL) ® , A1) (SELEKTINE) ®, ] E~EFE(LIPOSTAT) ®), ZFuk2etdl (F#2E=
(CRESTOR)®) 2 Alwl2~Eld (232 (Z0C0R)®, 2=~ (LIPEX)®)& EF3).

mTOR A AN 9] ol ghunle]dl g 19 FAMA (& Eof, CCL-779, RADO01, AP23573, C20-wlEde}atulo]
Al (C20-Marap), C16-(S)-#-€<&Eolu|mglyjulo] Al (C16-BSrap), C16-(S)-3-vlEelEe}ujulo] Al (C16-iRap)
(Bayle et al. Chemistry & Biology 2006, 13:99-107)), AZD8055, BEZ235 (NVP-BEZ235), A& A4k (A8 4
#E), UESEF2 (MK-8669), ¥ Sa]F22 (RAD0001), KU-0063794, PI-103, PP242, ®IA|Z&]F2, 2 WYE-
354 (M= HAtATE FaE A A A (Selleck)dl A d57bs)E ESIIL

TGF-B ANz dg ZgAe o= TGF-B = (& £9°], AEM A, GDF1, GDF11, & FHejdA ol g
TGF-B) 2 29 84 (92 S0}, ACVRIB, ACVRIC, ACVR2A, ACVR2B, BMPR2, BMPRIA, BMPRIB, TGF BRI, TGF
BRII), R-SMADS/co-SMADS (oS o, SMADI, SMAD2, SMAD3, SMAD4, SMAD5, SMADS), @ Zzt= A (oS
9, ExEd, =31, Z=24d, DAN, #2¥, LTBP1, THBS1, "l=Z#)E EZsic),

NEZEZol 7% AdAAY] o= olEFUZAIE (o]ZE 4), T} (EUEE §), JFERY Aojo]
= pEERRY 3 EE, JIEEAEREZAE (A F B, olEddE 2 FuHE(Atractylis gummifera)
ZRE), GP-37157, (-)-"HF-LdA (& E°f, TEd ol AgAol(Mundulea sericea)Z5-E), F16, 17|}
Al T1 VDAC A =vlel FE =, —%azu}om, ZH3=, Ru360, SFK1 3! Ze]imnpolll (o5 5o, ~EJEN
Al EW A F-2(Streptomyces fulvissimus) Z5-E]) (EMD4u}o] @ AFol A 2~ (EMD4Biosciences), P1=)S X3k

.

P38  JAAS] el SB-203580 (4-(4-EF L2 d)-2-(4-wdEIdHd)-5-(4-9 g D) IH-o]"|thE), SB-
239063 (EWA-1-(43| EEAAZF 2 A-(Z2F 2 2 d)-5-(2-v|SA] -y gu|d-4-) o]u|t}=), SB-220025
(5-(20}0) e—4-3) U d ) 4-(4-FF 2 29 d)-1-(4-F ¥ 2l v d) o] 1| t}E) ), E ARRY-797S X3},

NE (ellE Eol, NK-x B) SJAAe] el= IFRDL, 2-(1,8-upZE|efd-2-9)-7=, 5-obv|make]ddal, BAY 11-
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[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

ZIHEd 10-2016-0003219

cWgd F28ko]= 3 100 mg/mLe] PLGA. £HE PLGAE <473 wg=

iy

z2efol= Fol gl

g9 3: wj"d FRetol= % 100 mg/mLe] PLA-PEG. &9 PLA-PEGE w58 gl Zzeto|= Fof &34
Pomn Azsgick

g 40 g Fzeo= F 50 mg/mle] Fouioldl. EAL Buulole w47 WHd o= Fol
galAPoZA AzHA

£ 5: 100 mM pH 8 E2H0]E =4 T 50 mg/mLe] Z@n)d &I,

12 5 oldde WA Azssivk. Wi/01 &< 1 (0.2 ol), &< 2 (0.75 nl), &< 3 (0.25 nl), %
g 4 (0.2 nL)E 2% 48 FB JolA s BAs A E AuUdtolo](Branson Digital Sonifier) 250
S Abgte] 40% B 50% WFolA ZgupAg|ste] Azt ololA, 23k olWH (W1/01/W2)2 &9 5
(3.0 mL)E 12} W1/01 o} zgbsbar, 102 &9t wedstal, Bas Hxd syvfolo] 2505 A8k 60
B 30% AT A 2EubA k] Alxakgitt.

B

W1/01/W2 oldA<S 70 mM pH 8 FEAH|E =4 &N (30 nL)S 3H73f
Zob uwksle] | wgd FRolol=rl ZHEA a3 3
S QAEE FEE A 75,600xg L 4TolA 358

4T A o AGHANA FE d=gA FES AHEA

A A deas 9] AS EAHolE 9E G5 Fo| AT

A dedA o] HE= 2 gsgniele] ok HPLC #Ael o AAsiitt. dg) e ¥ AR o
A AR FESE Ul o3 2AsIt

. W1/01& 0.13 M 94F €9 (0.2 mL), €9 2 (0.75 mL), &% 3 (0.25
ml), 2 8N 4 (0.2 mL)E 23 48 5u Yol 2Fsn BHAe UAE Ayglolo] 2508 AMRElY] 40 B
ot 50% MEFoA ZgaHEste] AFSATE. o)A, 23 oHA (W1/01/W2)2 & 5 (3.0 mL)E 12 W1/01
A} 2getar, 102 ¢k e, HHE bAd suyvtole] 250= AREske] 60% w)t 30% el
Z oA st Azt

W1/01/W2 o'd4d<S 70 mM pH 8 EAFO|E &34 &9 (30 mL)<S sHfshe vl H7bsta, A2oA 2412
T wykete], HwdA SRefol=rt FUEHA st T vxedAzt A stk 3 JiewA dEd
S AAEY FEE &7 21,000xg 2 4Tl 127 FoF QARYsa, NS AASIAL, A EAH o
E 92 g5 Fd AFEAA FA UegA BES AFHE. AFH AxE wkEela, o 10 mg/mLe] HE
A UegAd dgds 98] ARG TANE g4 A5 Fol| AAEA ALY

A v o] ghujupelde] 9k HPLC #4o o) AAsct. dEt mLed F AZ-FA vuwwa 2
g2 TEFSA Y ofd A4t

W 3 gl $A eEAE SRS QARestel 4HAS 34 vewA BRoRE BINAL. op

EUELS A A7bsa, BES 2eubsta, AdRest] oo B8y BAS AARAY. 4R

W ARG RPHPLC Abol FSlela, 278mol A FHES BESSIT. Aol BAHE gl Agaiel & 2R
bzl

(22)& Adsta, 439 L BNA ugd Al A5 F ugd ANHY

2 g7, 0.2% ETZF QRO EAS
oo B84 EHE& AASIY. AN % AZS RP-

A0
A= =
HPLC 4ol FI3ha, 215meld EHEE BEHA. WA $RHE wgd AgFe] 6 EH (22)% A
3 &

_36_



[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

ZIHEdl 10-2016-0003219

o=ZM, Ma FA A whgeo] gk HashE W
E T2 QxToRA HEgsdg R dAFAY. 271e] §F
o (OVA) 2 CpGE AMg3le] 33 FAL (do, d14 2 d28)el o&f W33 v,
£ Hrisiity. AostE 98, FEolA 20 nl/vhE]e] OVA+CpG (12.5ng OVA+10 ng CpG)E 4% HAvhe
o A3 do] ol e iv. (200 pl) EE s.c. (20 pl) FoAE 233
UG FO OVAsgzas’t AT ol FAME = WA 08 Vg A S 3|A A Z{ T

o
z
)
s
8
=2
4
to
|z
o
’

[gGol &7

Ig6 FAe] F=& AT, AA PBS T 7HAIRl (KR 9 M (Thermo Fisher), 7F2=I1 #37528)5 3|44
24 Abgstd. E9-20 (A Z1vk(Sigma), ZFEHEI #P9416-100ml) 10 ml1S 2 2JE]¢] 10x PBS ¥ (PBS:
YUF2(0mniPur)® 10X PBS A &5, 4L, EMD A2, JFb= #6505) 2 18 2]H o] Ho]&F=el 7}t
o224 AZHE PBS Z 0.05% EQ-202 M= SEA=A A-L3515T).

OVA B4 S 5 mg/mle] 9 srdN :e 2AZA ARSI 5 pg/mlEo] 1:1000 84S 4] FEEA
ARESEATE. AR EElclES 4o ds 99 100 pl A E OVAR ZHEI, FHCEE 9% IF (VR
FheR I #60941-120) 0. & DE-skaL, 4ColA WA AFHoldsdtt.  Z2EF(Costar) 9017 96— HH wujd
ZYolES HAA ZYolERA AM&3IATH (Z2E 9017).

A-AF FYZzdd 96-9 ZHOE T FHE M- ZHER AMEEtY o7A MES AZRS &, oE
AR ZHER ST, A ZEEE doe FdE FdHekA ar, wEkA 84 A AE AY T
o ZlolEo] AFHA FUTh. AP SEEES AZ Ao AMgste], FU-IHE ZHEES QS Az
AFEEE Aol AE AxE EE I e HAS £ e AFES Hagslth, A ZHECA MES
Azst7] dell A& SFMAR At oo H-5o|F AFE ahdetal, EHEES B3k, 4ToA WA
Aale] ATt

A4 ZUES AF 9FA= 33 AFsta, niAY AF Fo] AF SFAE dERE ddEA Fdsul
ok AlF Fell, 300 ul SMAE AA FHOIE(E)Y 77t de Hutste] H-5old A{E Awsta, F
HoES ALoA Hojm 2412k AFuolAsteltt. dH WIS A ZEloEdA HHd &% Aoz A
3tk &% AL quz E3 SMAE AMEE 1.5 ml FHOA AxE og, -4 ZHER $A
Ak, HEG 4 AL o887 es Agel ol dHlolHE ywkeg ste] AAsEitt. ojuldk o] ol
T o) 8IMsE A @S AL, b e 2k 5L 1400, AW, " MZo & 54 200 pl
g FHEYE A FHolE HHd d= FHT

AAIH D A ZEO)E #olole-S 37| Z|Agth: ZY 2 B 32 0.25 pg/mLE A H (1:4000 34]) F-2
HorRwl mi-Zauk [gG2b o]4F (¢H7(AbCam), abl7291) FFS HHatqich. 2 3-11S FH AZS (3
dgt gMo) sk, Ze 1 2 12+ ¥ G9E A 539 Ao #WFE Hby] fd, AE Ee
Eol AREEA ektth. dialel, ZE 1 R 12% 200 pl FMAE TR 114002 A" A vk

U B AETORA AEAUT. OSugfal A (B MelAAL 2 2NE 50 A4 T
mF-2 Ig62aE olad T oRA ARSI

of A BelolEolA AxHW, Belol=g W¥sa, 44 Felo|Eel Avol ghay @A 4T
ek, A4 Feol=E A @A 35 AHaa, v AF Fo AF AFAT SAA £
k. AF Fol, 100 uLel AAAE 14 Belol= BH @e] BE ol Bk, 12-49 AAL A
BES A EeelERiY 44 ZdolER $A%. §717] Aol S48 8% 150 118 Ao 35
ste] MBS ERAAG. EF T, 150019 Azke WES AY FAolERNY §7w, 7 AY F
dlol=e] A Bl H7hakalt.
4 EdolEzye 44 FelolEel A Yor FAAW, A% 342
= 4 SRR DAY AAE A5 A Gozyd A% 44 4E 0 g
19 A7 44 100 w19 BRI ) @A A = ¥
g4 AAYF Fol, AE @l D2PE G4 50 pl1E AAskn
B AE NS 00 g} HA AT, BE A4 48 Fe
Zofol=g AeolA Mo 227 Bk 1o Halit.

Aiteold Foll, ZeolES AH SFAZ 33 AFsAT. HE FA (92 F-vh¢2 F-1g6, HRP H I,
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[0235]

[0236]

[0237]

[0238]

[0239]
[0240]

[0241]

[0242]
[0243]

[0244]

[0245]

[0246]

[0247]

ZIHEd 10-2016-0003219

bl ah98717)E 3 XA Foll A 1:1500 (0.33 pg/ml)e® 3Aeta, A% 34 100 plS 229 Ao H7}
shelth.  ZHCIEE A2oA 1AE FF AFwel st th, AlF &A= 33 MR, 747t AlF o
Ale Aol 30z HA ARk gl

Al Foll, HE 714E Dol A7, s Fo 1A A 9 714 B (BD Hio]|AFo]AAIA TMB 7] Aok
AE, 7122 #555214)8 A Zeo]Ed| H71ely] Ao Z&sta, Ed9 714 €9 100 plE Zzte] 9
of H7lslar, oA 108 &< AFwlolAdstdtt. 102 713F ol Zhzhe] e Hx &9 (2N H2504) 50
15 H7leto] W-&& AAAZAT. AA §HE& HIbg Ao EHo|E #=7] AdollA 450 nmell Al deo] F3}
‘QE (0D)E HA7rekar, 570 mmoll A xgsdcl.  dloly 48 E#Ee tulo]=(Molecular Device)d] AXZE
o] SoftMax Pro v5.45 AF&3te] F3IGITE. x-F A& 3|4 (21 2AY) F y-F A4 0D # (A8 =A4Y)
o= 4-steiny 2ZA|2E FH-FE aHZE Axstal, Z7te] AEd] dig vk A gk (EC50)S& A A5
o} "ololo] el ZHolE §ESe A7 AE9 IS Nt e E AT (B 1)
A7
Ads HAgdAA 2 FY & b YA FREHY e ddH x3dd dAqAA &S AMEshe
Ao, Fgd-FolF A vg& A AIE THS dFdt. & 12 AWy FoHe A9, fHE g9 9
AAAAAE 258k HdegdA] o &3 FA-5olF A Al HAE AAGTE. ZH7he] A3l
sube] o] EES ARESte] 2719 ERAQ AFES Fdsdn. E 2& Fst FoHe B9, gy I H
AAAAAE 258t dedAe] oF &3 FdA-5olF A A A HAE ARG, ZH7he] A3l
srbe] o] =& AREste] MY =PARJN HAS FASUT. A 49 ANOVA AAe BARY AM-H8E
AFg3le] P gk AXFSITE (¢ = p<0.05, ## = p<0.01 E ##x = p<0.001).
ol A= SHACRE fogt F-oBuRYl FA WS AT 21 st FoHE B9l U do] &
BaEY gl Abgate] FXE E9E 5T F ASS J4Fdrh. w1, o d 9ty e At
AlAFsHE HEel o], 4| AT fra £FoR F5E 4 vk, Yo R) Aol AES WAAAA
| HE Fo A A5 AdEAe] A E FATH fa ¥R ATH gyt AAHEE R dF
H zrREFo] SIS AA T

ghulmlol AlS TSZ 71 (01702 wiARMZF Zo|ydl Y& ~EE 185; AR FMEZ1 # RI017)A T3}
Ak, 76% TE= 2 24% = I 2D 0.69 dL/ge] @E% Zt= PLGAYE A RY A FulrEl s
(35211 Agheirts B d = wlel =glo]lv 756, AFE FE 7525 DLG 7A)elA FYstdtt. ik 5,000 Da2l
PEG 22 2 gk 40,000 Da9) PLA B2 53l PLA-PEG 22 Z-Z3dA= ARux Iulgreld A (35211
detufrlE WS B wlel =lolH 756; A|¥F T 100 DL mPEG 5000 5CE)olA Fstgitt. Zoud 4=
(85-89% 7HR31¥)S END A2 (A% W& 1.41350.1001)914 T3k},

T H=gAE Axzds O

gole e go] Axa:

1 vl FRefol= F 75 mg/mLo] PLGA % 25 mg/mLe] PLA-PEG. &°1& PLGA ¥ PLA-PEG
i@ FREol= Fo S omA Az

il
i
-
&
=y

of 2: vdd FReo|= F 100 mg/mLe] utviolAl. & duniol il 4% MEd SEbo|= Fol
iAoz Alzstgict

8- 3: 100 mM pH 8 E2F|o]E FAl T 50 mg/nLo] Euld &

T ddAs L}Lﬂiﬂ% Azt ARgagith. /W oldde & 1 (1 ul), &< 2 (0.1al), 3 &Y
3B ul)E 4% &g FH oA 2t Bl tAY Aystolo] 2508 AREEEe] 60% F<F 30% ZElA
e ke e Eag q O/W eld4dg 70 mM pH 8 E=dHo|E 93 ﬂ & (30 mL)& Ffrsks BlAC A

7hetar, A2olA 2A17F F<F wykste], w9l FRee|=rl SHEA St YwmEArE AAHA T v
LA dgas ARy FHE &7 75,000xg 2 4TColA 358 Fob QARYstn, AFAE AAstL, AY
S E2HOlE &% o Fol AFEEAA YegA FEs AHEIT. AlF dAE sHRstka, °F 10 mg/mLo
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[0248]

[0249]
[0250]

[0251]

[0252]

[0253]

[0254]

[0255]

[0256]
[0257]

[0258]

[0259]

ZIHEdl 10-2016-0003219

HE Yuegd dg9Ss g8 ANE TAHE g4F A5 Toll AAEA AL

SR IEREE SR
ek, A= alw 3 2

i 4% espviol 4l e
(nm (% w/w)
227 6.4

H-mf A (5-67) 4H vk (0 5wk, 3w volH iz, HIAY dizat, 3 gkgulel i §
Aol ogk AshelA 1o WAL ST S8 SRHAE FHRET 2 AloE AME
o 2B AR (aggOVA) 25 ng¥ A A FAls} < ]
i.v. FAF Fo] (A0Y, A149 2 289 Fol), 25 pg eHL
3 (i.p. Ad2d 9 A7), #HS HAvkElddle] T3t 12.5ug pOVA A (s.c. d62)ol] ©]oix
SU3 agglVAS AM&slo] AAAEATH (s.c. A90Y, A105Y 2 A135Y). = 32 olej3 W3} =
4 A xﬂ ME} 21125?4 ‘34 140 ol T=ollA ELISA (d¥kH oz AHAlof 14 7|AH
g 8 F AATE. agelVAS] & FALE olE 97HE FAA
Hek. hxdew, do, 14 2 28 97 339 Hx
Al (100 pgol ZFaprtolal S AFsts Aow Akt
AE XFsle AU EFERE 43 FAGE Fo= oF
3 o 1= WU =0 aggOVA/KLH 2
ot AE FEAM A e @ -

to i&

m K
2
i)
(=
O
O
[H
i
o,
OU
>1'E

o do o
o mln

i e o
¥ ool g

_>4|_'4
AU
o
I o 1 o
ﬁéﬁ N
o
5
= ox
i
i
g

%
52
o
fi

71& L3 FRAlobd, A2 FLo] 3w

W

2ol Al EESF 0.05 pgd A2 Ag, 71E H3 s|EAehd (KLH)S& FAFeFaL, o714 KLHE
i, ggOVAl sl 7] 71AE A&l wet FoJ= ik, -KLH g6 fz}xﬂ A7t AA
o 10 7]% IgG A4 Wia FARRE S AMSste] AA4sGiTt.

T 4o M9 A=, ageOVASt 2], KLHZF Agebe] A1 AW whAlol s doddAdo] ofd S AAIET (d0-40).
23y, KLHE CpGel &4 &bol KLHE] 33] s.c. W3} (s.c. A|90Y, #A11059 2 #A|135Y) 3o A Yy
AR APHA] &S FEAA Ao, AT FKLH S-S ol UFT vhE2olA #EI £ U
9 gHAd, o] XREZO A Al Yy} 2FE WAGAAE sl A UxEARE 33 AHId nupe-s

= KLH/CpG BR1IA] o] Follie oW g HE7Fs e o

o1% of osta, BAHow Folg A Mge AN 24 so Fold
Agd, FAE ENE F5T 5 LSS 9FWT. E@, 2ue G99 wdt A4HE Aom AFE

gajato]lAlS TSZ 7 (01702 wjAFSEA =5 ZHo]Wdl Y= ~EFE 185; AFE IZ= RI017)A FHs+% .
3:19] FEl=:ZE 2= v 9 0.75 dL/ge TG AEE 72t PLGAE ARY2 gulrE] 2 (35211 Aghu)at
F BYd = niel =glolB 756; AFE == 7525 DLG 7A)olA e, tiEF 5,000 Dag] WE oH= F72
PEG &% 2 0.5 DL/g9 AA afF HAEE z'E= PLA-PEG-OMe £& 3-FF A= dolako] HloleAmZ~
(Lakeshore Biochemicals) (35211 <zpujvls= W&l & wlgl =glo]H 756; A% ZE= 100 DL mPEG 5000 5C
E)old Fgstder. AZ 2B (EMPROVE)® Zujv)d &= 4-88, USP (85-89% 7F4-E-al%, A= 3.4-4.6 mPa -
s)= EMD AmZ2~ A3, (08027 FAAF HU2EE AS-~ HREITE 2T 480. AE FT 1.41350)00A +
AskTt.

W
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[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]
[0267]

[0268]

[0269]
[0270]

[0271]

[0272]
[0273]

[0274]

[0275]

ZIHEd 10-2016-0003219

e

etk ol Azl

g9 1: Wgd F2ekol= = 75 mg/mLe] PLGA, 25 mg/mLe] PLA-PEG-OMe, 2 12.5 mg/mLe] ujujo]al, &
2 PLGA, PLA-PEG-OMe, % #ujulo]il& =43 wEdll S2eol= Fo] A o2 H A3,

o 2: 100 nM pH 8 X2Fo]E kA % 50 mg/mLe] ZEjH|d <.

FEF O/ AEAE YxgAE Axs=d ARtk O/ oEde &4 1 (1.0 o) B €9 2 (3.0
DE 429 g 72 UdA 2@t BilE Al Aydtolo] 2508 At 60% F3F 30% 7 ZellA i%
dAgste] Azt /W EFS 70 mM pH 8 EAH O E kA NS FHastE v]F o Hrleta, A&
oA A 2217t Fet wnlkele], wWEHA ZRelo|=rt SHEA st vxgAsE FAEA . UxewA A
S QAR FEE $A 75,600xg © 4T 508 Fo QAR S, FHAE AAS L, ARG TadolE
4% A5 Toll ADEAA YegA BES AT, A AAE wEsia, oF 10 mg/nle] HEF viwAl
JeAS 93 ANE TAHE 4% A5 Fol AFEA A

YA G71E 52 % A o8 AAstm, ¥ 1ol At vxgA W] gutuielale] ke HPLC
B0 & AASAT (£ 1), AN nlFd & Ax-vegAd 23e FHS4 el o8 d4sdn

. EXE Aol FF
Heed A D (nm) (% wiw)

1 238 10.6

2 241 101

3 241 115
=4
gtputol Al TSZ 7 (01702 wiARFRA| =T oW q U ~EZE 185; AlF IZE= R1017)64 F-43H3it).
1119 gE=:FeFes 8 2 0.24 dL/g9) If HEE 2 PLGAE M EH2 dulgrE]l s (35211 dehelv}
T Wydl F vlel =elelB 756; Al IZ= 5050 DLG 2.54)0A 43kt  dligF 5,000 Dag] HE AdHZ F

N
A PEG B3 2 0.5 DL/g9] AA 1% HAEZ 2= PLA-PEG-OMe 5 3-F@A|= dlolako] nlo] o AmZ~
(35211 At W3 & vld =glo]B 756; A ZZ= 100 DL mPEG 5000 5CE)ollA Fiatict. ALz s
® ZEu)d & 4-88, USP (85-89% 7Fr-w-ald, M 3.4-4.6 mPa - s)= EMD AWz~ <A, (08027 F+AA
T ) 2ERS AR dEIZE 25 480, A¥E I 1.41350)904 FYEFQIT).

ok

=2}
H

of

e DR EL TR

A 1 wWdd FE2Zo)l= = 75 mg/mLe] PLGA, 25 mg/mLe] PLA-PEG-OMe, % 12.5 mg/mLe] }dfmjo]al, g
PLGA, PLA-PEG-OMe, ® #}3julo]als &%t viddll S2Eo)= Fof iAo ZA A Z2=33T).

fo o

ofo

M 2: 100 mM pH 8 EAF | E 224 F 50 mg/mLe] Zgjujd &=,

ofo

N 30 70 oM EXTFHO|E k%

:4

, pH 8.

FES gEde g9 1 (1.0nl) € &4 2 (3.0mL)E &
A tolo] 2508 AMgEte] 60% E9F 30% HEo|A ZL&uxElste] AMAEITH
SrskE N 50 mL vlAC Hrlska, AelA 2417 &

AR st ololn thewal Agoe

7 A Fof LR

AN, RAe AASL, BE EaAolE S G5 Fol AREAA A huwhA BRe AHs
Ak, oleld AlF AAZ wEY ohg, ARG PBS IX Fol ARENA FA AE 10 ng/ule] FY FED
2 g Agee gyst. AN ALg A 20TelA B4 nuske

Yt 271 BA  Abeel ola A4Sl thwghAl ule] ehsviel el ok HPLC EAol o8l 243t
k. AE alY F Ax-hewAl e S35 Wel o8 A9,
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[0276]

[0277]
[0278]

[0279]

[0280]
[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]
[0292]

[0293]

ZIHHEd 10-2016-0003219

esutol o] HAE thedAlel fE 474 2 el

YA D | a8 A4 (m) | ghEelell mE
(% w/w)
4 218 9.9
=4

ghabolol NS TSZ # (01702 wiAEA| =3 Zgojmal Q<= AEFE 185; AE A RI017)ANA AT
L: 14 gE =g Ee s v % 0.24 dL/ge] 1 HES Z4E PLGAT A EHA spulrE s (35211 A@biet
Wl E npel =glolH 756; AlE = 5050 DLG 2.54)0014 T8kt thEF 5,000 Daol WE oEE
A PEG E% 2 0.5 DL/g8 AA nH AEZS zH= PLA-PEG-OMe 25 2-F3A= #@o]asko] Hlo]eAmZ~
(35211 Aehuiobs wW&@ & npgl =zlolH 756; AF ZFZ 100 DL mPEG 5000 5CE)ollA F<dak3itt.
F8IT1.1723 e == olp~3 (AnaSpec) (94555 Ay E Yol ZHEE A~ =dto|H 34801) 004 T3k3ict.
ArrEE ZHd ¢F 4-88, USP (85-89% 7hritslg, A% 3.4-4.6 mPa - s)+= EMD AWz 1=, (08027
FAAFE 2 AFS2 HEAZE 22 480, A¥E A= 1.41350)004 48kt

H

ol

A=
gl o3 Zo] Azxz3el:
L9 1: veEgd F2Fe]= F 75 mg/mLe] PLGA, 25 mg/mL2] PLA-PEG-OMe, % 12.5 mg/mLe] g}u}vlo]xl, &
2 PLGA, PLA-PEG-OMe, ¥ f3tulo]2l s =48k Wddl S2efo]|= Fof| &zl ozm Azt
g 2: 50 mM pH 11.5 ¥:2Ho]E <=4 = 10 mg/mLe] FSII.1723 (ERLWDYGMSSSPHVL) % 100 mg/mLe] 3=
}\

FAe FHR2E 50 mM pH 11.5 EAF0E @54 Fol §8)A17] v, F8I1.1723 HE=E Ax &%
24 Hrrste] Az3H3ict.

£l 3: 100 mM pH 8 EAHOE =4 F 50 mg/mLe] Zen)d &3,
gl 4: 70 mM pH 8 EAFHO|E 324,

WA 12k (W1/0) olgde gl 1 (1.0mL) & € 2 (0.2m)E 28 78 4 58 ol EFsta BAdE&
gAY Ayslo]o] 2508 AE3te] 40% < 50% FFA LA st AT

oefAl 22k (W1/0/W2) o'dd2 &9 3 (3.0 mL)& 12 o] %M%W BEgste] = Al AT o
o}

L, BHAE OA" AYdo)o] 2508 A&3ke] 60 EQF 30% FNE A ST ste] e
22} ) HHL €N 4 (30 mL)E 8= AW 50 nl v A HVEa, ALoA 2A17F B wnksle]| tjER
Zuge] ZEA st YAzl "ol Fol AEA . olojA YuwA dEgAS AR FER=E
27 75,600 rcfolA 358 HQF A 7|, AHANE AASIL, S FTAHOE 9= 5 Fo] AFAEAA
Agd YA BES AHsI. o]# 3 AlF AxE Wk gg, ARE PBS 1X Fol AAEAA FTA
713 10 mg/mLe] &3 FEE z2te Undd dEAS 2SN Y. dgAS AbE A7FA] -20TolA B2 B
ST
Yiegz 2715 54 3 Abded o8] AAsT. vxwA Je ghupele]ile] & HPLC #41d 98] 2435
Aok, YiewA e F8IT.17239] 42 ZF A AI-7|uk HAS AEste] AA4sd. a8 g & Ux
“iheEhA AR $REY Pl o8 Al
ghafujolle] H-2e vrgAe & 2% 9 gaulolal 3

YA D [ FE 44 om) | debetelal g | s oo (% wiw)

(% wiw)
5 202 8.9 1.1

=4
gajuto]l Al S TSZ 7 (01702 wjAEAM =5 ZHo]Wdl Y= ~EFE 185; AE == RI017)oA FY3H% .
1:1¢ gEl=:2gF2= v 2 0.24 dL/gd ITH HEE ZHE PLGAE MEYX vz (35211 °"a}HHﬂP
F Hus & vlel =gto)lr 756; AFE A= 5050 DLG 2.5A)o0 4 T8kt tiEF 5,000 Dad] wWE o€ =

N
A PEG &3 % 0.5 DL/g9 AA f AEE 2= PLA-PEG-OMe £3 3-5gAE dola ko] Hlo] 27 173%
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[0294]
[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]
[0306]

[0307]

[0308]
[0309]

[0310]

ZIHEd 10-2016-0003219

(35211 Hebujrt B d = ulel =ato)lH 756; A|¥ Z= 100 DL mPEG 5000 5CE)ellA +¢)atqich. F8IL.75
ME| = ofvb2d) (94555 AT E Yol X2 E A2~ EefolH 34801) oA T8It X2 HE Y]
d &3 4-83, USP (85-89% 7}itald, A% 3.4-4.6 mPa - s)&= EMD AmzZ2 <13, (08027 FAAF A 2~Eh
& ARPE HRAGE 25 480, AlE SE 1.41850) 14 TSk

§oe e} 2ol Axse:

g 1: dgad F2gol= = 75 mg/mLY PLGA, 25 mg/mLe PLA-PEG-OMe, ¥ 12.5 mg/mL9] Z}ufmfo]al, gl
2 PLGA, PLA-PEG-OMe, % }ulmlo]AlS =423l middl SF2elol= Fo] Ao 2R Azt

3

A 2: 50 mM pH 2 E2HOE A F 10 mg/mLe| F8II1.75 (VHLENIAKPRPPWMG) Z 100 mg/mLe] F~T=2-.
O|E ¢

ﬁ% FIARAE 50 mM pH 2 X273 % d Fol A7 ok, FRIL.75 HE=E 7Ax Bu=zA Hrlsh

N 3: 100 mM pH 8 E2MOE &FA T 50 mg/mLe] Zn]d 4.
£ 40 70 mM pH 8 E2HO]E £34.
WA 12 (W1/0) oldde gl 1 (1.0mL) & €9 2 (0.2m)E 28 #8 48 F8 oA st BillEs
g syglolo] 2502 AFEElY] 40% BSF 50% FEo|A gy st AAE A,
oloj A 2aF (W1/0/W2) ol'dAde &9 3 (3.0 mL)&
L BAlE UAY AYgolo] 2508 AM&3ke] 602 < 30% xlioﬂﬂ 2514

o

H
N
24
=
i)
r
é
=)
N
j
ol
ol
lﬂ
m%ﬂ:
o 2
o 0X
2
2
oftt
ox N
ol ,
o
2’.8‘ _ern_l
12
tlo
ox
o,
o
i)

27k SlWAL 8 4 (30 ml)E FHeE AR 50 L WA Wrhsa, U
2olgel WA S A} AR T YA Gl A e

>,
=2
2
Do
>
e Y
J
L o
= <0
o,
=]
rE
o oL
2

L b

o ===

2
Y
of
K
1
>
tio
by
[
&,
o
il
o
o
02
& ol o
=2
2
r_g{_u/
ol Jmt Hm o
>

dete gl e A9
7% 10 ng/nlel B FEES Z2E g deto

s,

v}
oo
=)

o M

>

oo o
w2

>

$_‘ <
2L oy
2

Do

(e)

a

=2

2

JdA D | w44 (am) | Aol i | WEE T % wiw)
(% wiw)
6 199 9.3 1.1
=4

gupupol AlS TSZ # (01702 WjAFEA =S ZgolWdl & AEZE 185; xﬂ% FE R1017)AA )5+t
1:19] FEl=: 2= v 2 0.24 dL/ge I FEE ZtE PLGAE M EYx dobgrelZ2 (35211 Aghufn}
F WHd = nd =glolH 756; AE FE 5050 DLG 2.50)0 4 T8ttt thEF 5,000 Dadl #lE oEHE =

A PEG £ 2 0.5 DL/g8 AA nH AES 2tE PLA-PEG-OMe 22 3-FqA= #o]aso] vlo] o AmZh~
(35211 <dehvimis WY F wmigl =2lo]H 756; xﬂ% = 100 DL mPEG 5000 5CE)olA  -§)&t%itt.
F8IT1.2210 FE| =% ofvfad (94555 AP E ol ZHRE A A toho]H 34801 A F8kiet. Az =
HE Zud &3 4-88, USP (85-89% 7}Halg, HE 3.4-4.6 mPa - s)&= EMD AWZ2 213, (08027 74
AF F2ERE A2~ HRIGE B2 480, AE ZE 1.41350)91 4 TPkt

gohe g3t gol Axsck

|9 1: Wgdl F2ol= F 75 mg/mLe| PLGA, 25 mg/mLe] PLA-PEG-OMe, ¥ 12.5 mg/mLe| @}ujwjo]al. &4
2 PLGA, PLA-PEG-OMe, ¥ &fgvloliS 43 vddll F2o]l= Fo galA oz A3},
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[0311]

[0312]
[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]
[0320]

[0321]

[0322]
[0323]

[0324]

[0325]
[0326]

[0327]

[0328]

ZIHHEd 10-2016-0003219

£oh 2: 50 mM pH 2 EAHE =4 3 10 mg/mLe] F8I1.2210 (TASSYFTNMFATWSPSKAR) 2 100 mg/mLe] 4=
B2, fHe 722 50 pM p 2 E2H0|E ghEA Fol] £31A7] thS F8I1.2210 HE=E Ax BEug
A F7veke] A zskiTt.

|1 3: 100 mM pH 8 EAFO|E =4 F 50 mg/mLe] Zejujd &=,

£l 4 70 mM pH 8 EAHO|E 2434,

wA 1% (W1/0) AEde &4 1 (1.0mL) 2 €9 2 (0.2 mL)E 2% g o= FE UdA E£3sta BHis
OA" xysfolo] 2508 AFR3le] 403 F9F 50% FEANA 28T g ste] AAsHGIT).

oloj A 22k (W1/0/W2) oldHe & 3 (3.0 nL)S 1% oﬂﬂéﬂaoﬂ Areta, BUAste] 2 dgAe A o
&, Bde Oxg sysolo] 2508 AFLEle] 60% BoF 30% WEA 2SI st st

27 olWAL S 4 (30 nl)E FH-ek AW 50 al WlAG] Wrhski, Ao 2417 Feb mukele], T
Zolgo] ZWss) sa gzl @etel Fol A ik, ololA vhegAl AT AR Foz
$7 75,600 refold 35% He HAAAL, YN AAsn, AR LaolE 4 G4 Fol ARLAA
A hewAl RES AT olaid A2 44T v ohe, B9 P 1X T ARLAA U
1% 10 mg/nle] B4 FEE b g AR d4aslt. A% A8 A7 -20CA 54 u
st

teghd 270E B4 Y Aol o) A4t thwewAl vlo) ehvulelalel ke HPLC BAel o8] 2Asl
gtk VhemAl o) F8IL.22109] ke ERoAM-ZIN AHe AHgstel A4St Ao nlY F Ax

YA D [FE A3 (m) | eEetold FF [ ME= T (% wiw)
(% w/w)
7 215 93 1.6
)
1119 g =:2yFe= v 9 0.24 dL/go] il %i 2 2= PLGAS MRy mpulgrelzd2 (35211 ko)
F Y3 E ntgl =glo|H 756; AE FE 5050 DLG 2.54)o 4] FYskeitE.  tiEF 5,000 Dae] HIE olHE =
2 PEG &3 % 0.5 DL/g9 AA nf A= % ; PLA-PEG-OMe £& 3-T &A= dlo|Ako] vloleAmZ~
(35211 dghv}E W & nlEl =glo]H 756; ] F= 100 DL mPEG 5000 5CE)oll A 43ttt x=H
® ZHd 4F 4-88, USP (85-89% 7%?%611 , HE 3.4-4.6 mPa - s)E EMD Az Q1. (08027 FAA
F 7 2E AFS2~ gEIHE ZE 480, AE =Z= 1.41350)01]*1 T3
i
g ey 2ol Az
g 10 HEgd FEol= F 75 mg/mLe] PLGA 2 25 mg/mLe] PLA-PEG-OMe. &S PLGA @ PLA-PEG-OMeZ
43 Wl FRglo|= Fof| AP O RN A FEA T

o

ol 2: 100 mM pH 8 EAFHOE &FA| T 50 mg/mLe] Egujd &3,

ofo

o} 31 70 mMl EXFO]E kA, pH 8.

FEF EAS 29 1 (1.0m) 2 €9 2 (3.0 mL)E 2¥ 8 4= FH ud
auYstole] 250 AR 60 Fek 30% FZolA zguA st AAEHSict.
g3k A 50 mL wAC Hrbetar, Ao 2417k FoF wuksle], tEE 2w Eho] o
7} Aol o] FAYA k. olojA YmwA g AR FBE A 75,600 refollA 408 F<
S

o

AN A, FAANE AAG I, AYE TAHOE 9F AF ol AIEAA dstd A RS AFHG
Atk o]#H e MAE Az WrES e ML PRS 1K Fo] AFEAA FTA 71F 10 mg/nLe] TH TEE
Zhe UagA] dgas Gt d9dS AR A7EA] —20CoA B4 Basisich
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[0329]
[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]

[0338]

ZIHEd 10-2016-0003219

3 Agssict.

Y="HAID | F3& 474 (nm)
3

AY F99 w92 (E16 vF9-22) (A0del n = 8)ellA o S wid | 1z} VIIT (FVIID, B #hajulo] il
B2g gt yregAd (JxegA 1D 4), = T Yx=UA (NP) (L}”f‘ d] ID 8) % FVIII w3+ IVIG (A9
i ) 2 FVIIIS 9% 55 B¢ w5 e A (i.v.) FARIAC. FVIILel g &) 34 W
$S Hrtshy] 94, FVIIL 9 ggfufolalel] Fabel Ao HF &% Y Fo, & 5o AFd ukep 2
H VIII &4 A& 71E (ZH2E(Coatest) SP4 FVIII)E AMgato] vzt A& oa) JAA o7}

FVIIT % gfgjufolale] Habe A < ﬂrﬂfﬁ] o) fFEEHE W&o &S FUIRE HUkshy] f13, = 6adl
MFHor Aagd npel o], A¥ d94 nf$2 (E16 vh$-2) (Aogol n = 8)ollAl &4 g 2 FVIII
ME = (YxedA ID5, 6 B 7, 1:1:1 %ilFAL A= A7t HEs E34E 3 34 FAME), e giiutolile] R
2hE g Al (UewA 1D 4) 2 OFVIID ©wld | = 53 NP (YewA 1D 8) % FVIIL, =& IVIG (B

FregzEd) 2 VIS 55 5 o3 Hé% iv. FARIT. AR, Al81Y, E Al125Uel, wie-~E
7 A B4 stell FVIIIE AAA et (i.v. EE i.p.). F-FVIII A =58 ELISAd] o8] AA
AeE Aol ARE = 6bell AL ZFzre] AlHAA 9] HolEE Hd £ SEMeE JERSIT.
A 8, vxgA & (4 we FE= )S FF dxygak qxzad 2] me x|
FHE (-H1AH & A8t wwslgith. #p < 0.05 & ##p < 0.01, @A} 7 g D 4 2 F
; #p <0.05 2 ##p < 0.01, Y=g 2@ HAE= (YA ID5, 6 D7) D ZF NP 7 Ale].
FAF 1 pgolAth. BE vigAl 1D 49 FA= FARE 100 pgol AT

dlolEl= FVIIL = 2] Hej=et g4 @ vedAe] | wodolaael Fozh P-4k FVIIL A u
& zji A7 Qe AATT. ol uIRAE QI FVIIL W Wk ope 34 tewhAle] Ed
FV

)

I
ttlo

o
¢

N
b3

2

1 off 10 oft L
M = o
=
ot [
>
S

I3
=
_{

~
_|_,

111 e =9t zgs o] Wil FAE At Agol® vz, dle]
FoJ7) 1z VIIIY MAE 4S5 A

m
il -1;1
o B M

o 1au & oglee AT ot A vhegAd H2a
ogolalAle] e Folo] o7 wulde] i wiEAeA e Wel we] 7hx Wk ope AE EHe
Za9lty. Ao R, Az mzEZo] Beld AFE vhe Lol BYHASS AA At

gz C57BL/6 AE-vil (5-65) F A A2997bA] 1570 18] 60 ngo FulghsE dhEE F3) (s.c.) F
AbsHTE (0, 7, 14, 22, 299, RE o = Z7o| tiEh). T 2 FA A% SASHA FAEFIAISE, 0.9 mg

o] ggputolale] BFE vhaeghA (VegA D 1, 2 EE O3S ALY ZgolwW Al Fujz g
et = 7a0l AlTE A A21de BRE 29 Y F A 9t AAE. dExTE 5ES &
wlghel] dis] Ae ghA wkeS A7 kA, AEE TEL 209 $ 2 A glo] FvlEke 23] FAL ol
T s 48 KA. A2, FEAA % Jvds E o2 APAE AFss @ g2 3
tdeels dFE AFstel I8 FA-vi ALY IS S AP olF %%H, FAF 1AIZE Fof A
Hol Bz 3t vkl FAE FAHSAG. 2719 vhg] Alole] FAMA L] Ato]E & Thel AlFETE.  FA
Az} FALSH Aol o A= Fulehe] 5 Fod o fREHE A% S AlEAA skl
o5 A Fulghet A FA YwdAle] FFE WA Folr} npgAstA ¢be F-FwlEh A g
S A Bk olyE WA YAl 2AE flo] FulEhe] FolzyE AdE 5 e wEAeA] &
S AT S AAT F eSS AN o= FY vxegAe FakE W oAAe] B¥E Fold o3 o
Wge v ug s e Wy w3 fAaE 45, vpxgen, Y] A Z2EFo] Bd Al¥
g wuke} Zo] FYEASS A A g}

AAld 6: 71& A g mAjobd (KLl oigh vb-g-¢] 37}

&

Zz C57BL/6 18-m13 (5-65) UFNA A0Y &= A21dol] A&t A34UA74A] 15 13 200uge] 7]
P smalohd (KLS xe deoz gy (i.v.) FARFAT (A0, 7, 14, 21, 28, 34el). ® th&
ANAZ AN0LANA AB4L7AA] FrAbstAl FARERAARE, A0d, 149D B A210l= 0.47 mge] efupnfo]ilo] F

rJgru
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[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

ZIHSal 10-2016-0003219

A (UJ=aA4 ID 1, 2 == 3)E KL €99 =33 g5, A21d 2 #1342 Alolol= KLIE @52
AbsltE (d21, 28, 34°). = 8 Az A= 7

7He AASTE A0d e A2l "WYstE A dxd TES § H

S ALE WS (EC50=3-5x101)2 WA ZTH (247} 4269 2 A409)). tlrAow, nghdol 33 FALE

=

=
W BEe KLH BE 33 T4 F 90@ $4S fASA

18= KLHe 31 44 vedAlol H2he dqofaale] Fo7h =K & w8-& #ZaAd 4 9laL, ol
g e v A ol KLE Fol g o] Folk fA4E & AFS AT o= 4 dwwAel B
o Agoalel W§E Fojol o dujde] vk whEAsA] o2 Wy ukgo A dsdT. vpAge R,
471 Adte ZrEF] B AlFTH vkek Fol FHHASFS AR

C57BL/6 A=-m]3d (5-6F) LFHNA A-219 = A-13Lol 1.2mg H]F-2 =02 (WP[FZ]) (VGx=gA] 1

8), 8 eubulol Al (fRapa) (100 pg), 22 pgdl #2 ¥ eBET (fOVA), fRapa % fOVAA %3 12mg

o] gtajutel el H-Atel vpwewkA (NP[Rapal, =hobetolsl F 100pg) (Vw=%Al ID 1, 2 E 3) ©% HEE

22 ngol fOVASte] Z=3HS me Ao R j.v. FALSITE. A0de] EE FEANA 2 ngdl 6ot =FH 2.5

g9 WgAE OVA (pOVA)E ST = s.c. FAMSE the, A7Y 2 All4¥el 2.5 ng pOVAE FAFSEITE. 99

el A st (NP [23]), T5C g-0VA IgG A 7tol] o8] 24" 4 gl VAol uigt Zas
9e]l

Hed
& TAAAHY AAE A22d o] A Grls FUET Ao OVASH HE Fojd 23 &3 A
=4 (fOVA+NP[Rapal) 7} OVA+CpGe 13] FAF W OVA ©59] 23] FA} Fojl= VAol thalk 34 A4S WA

shedl a9 AFac

dlolEl OvASH 97 B4 thwsbAlel F2e QA9 Fol7} -0vA BA e AL 5 QL ol
it OVAS] BEE olFMESY 2 %ol TR §48 & e AN, o= FA vhewAld ¥
A Aol WE Folol g wude] oy whAsA e WY wse] gag Y9I mAge
2, 47 Ashe ZzEge] Lo ATH vleh ol FYUALS AA o

C57BL/6 A8-ml% (5-65) &7 tlxTolAl PBSE my] AWo=w j.v. FASE 3H, AgFadAs A-219
D A-1440] 0.9 mgo] ghgtutolile] F-2E i A (VmgA ID 1, 2 B 3)E 40 pgd A2EAe 2
date]l FAE T, BE 2ol A0YlA A28L7HA] 20 ngo] CpGét Z=FE 100 uge] A 2=HALE AT
= s.c.® S FAERY (do, 7, 12, 28). ﬂJZFL e F-AREAL I A A7kl o8 5449
‘ﬂt A zgAle] digh W WS WAL = 109 A¥E FYS fdo8 Fadgalel HE T
T 34 Udx"AZ TES Agste Aol A7zt ot A 2gAtel digk A S A sted anHd
XM@E}. Agd FES ViegA §lo] A =gl +0p6o 5319 FAF Foll - AL RS
2| kst
tolg = Agxgatel g 4 YrgAel F-2E A AAe] Fo7t - 28l A whg& FAAZ
A Al Fo Z2EALE Folgh o]k fxE
AAAA ] WG Folo og A gk wigAeA] %
o

o WY whgel gag 9FERT. wARen, 47 Avt ZzEZol Bed] AT g o] FPULL

¢

Oy oo

[‘ulO

d

x2
o
tlo
2
>
s
e
[}
e r
o
o
i
B

C57BL/6 A8-ulx (5-65) A thxTolA 2.5 pngd WA e mgx
Wog | v.2, 2 ngd 71& ¥ R old (KLHE Ftel2 s.c. 2 49Y 5o
7, 14, 20, 28, 35, 42, 49). TE =& %ML pOVA ¥ KLHE Fd3 A= o
Ao, A7 2 Al4del= 0.2mge ab}ﬂ}o 1,

209 2 A42Y Abololl= pOVA FAF3SITH

r_>.i

=)
2ol b

e

7ol olsl SAE o 3= OVA B KLHel ek 24 AZT. &= 110l AAE Als4d e F
A AQ7Hs TLR SAeE pOVASH M8 Fold 33 8o 94 umwAlZE A7)t Sk OVAel oig &l 94
= A4 2 A= aRHolAR KIH (B v A s.c. 2 FA)E 2284 F55 4530, A"
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e oA fiAl

)
NA 639 Tt 15 13] 200 pge 7]

al

5o

<
T

(5-65) &

7‘5)]
stk (do, 7, 14, 21, 28, 35, 42, 49, 56, 63).

5

Fa

pOVA 52| 53] A}

[e)

A Ao 10: KLHel o

)%+ C57BL/6 <1 &-n)
g Amow |y,

=

[0348]
[0349]
[0350]

o) oo fe W = o N o) T o A oo Bor o3 o m,ﬂ 1M dl gy ol o o) TK op do
o N R B ® T N E 3 gl FBMREL NS _® w4
o Fogr _nim P do T B S = FE o X -
- ol ™ o= X% oo X o qﬁlﬂr,ﬁl‘mﬂmﬂh o7oﬁl,ma‘mﬂ 0 . ,U.lioﬂﬁ 53
SR w T Do K = T do M o BT c -Zmw  Fwrs W or
o M= ® o oy N — 9P - 8 KPR T AT BTN LR
SR i o " o i T ogmooy [ W L S T S I )
T T . ®m & Yy W <~ B iy N — ] o X 11 = N
—_ Nlo W Mo o leﬂv: N op-oor Ko T K |y — ‘wﬁﬂ_Lui =]
3 _ T o= = T = ~ ‘lanS w AEﬂo_]vmx o o .,o_.u‘_t
LT T =2 AR = X ™ o = - N ook e (i
o LB d &5 X omm = o= W) — & % AR . L. " T T E A5 7
H P P og T L N F 5 o B = S g 9 W s g N
e - B S N ) Lo Pe 2 TR E g PRI T w
Z W T o x1o4 .sATm_-ﬁa O/iﬂazﬁro :L(qu%ﬂoaaldlmoﬂ o 5=
cPTH =gy Ty P Fc Tguw S e M Tx_pbFggww Fg
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[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]
[0365]

[0366]

ZIHEdl 10-2016-0003219

HEAA 2=Folo o3 FTHEAY. ol A vxdAld FaAE AdgAAe] HE Fod o A= gl
of Wit wiEAelx] 2 W whgo #Aa Bk O}‘/]E]r N &S 45t ol e, Edd AT
Hodo] WR Fojol] ogtd Byt e &% Xmvt HasHA] oS YFIh. EY, $UT &% Fv
gt o3k #APAL 2Tl A FFol Vxshd, ol AlTE vpel e WAGAA & HWE F
ojo] FA sloll AasiA 2 FrlEte G vluste] A ‘j% 25 S AT gad o Fuleprt Eg Aed
T Ak B AAd ARgE FrlEe] e, FulEtdd g dFe] Ho JdAE DA A B v)sdek
|4 AR&E oF 200 pgol & Hluste] AR FFAE, 60 ngolASS FHESIE o] Fasth (Binder et
al., Arthritis & Rheumatism, Vol. 65 (No. 3), March 2013, pp. 608-617). wmlx|=to g 7] Ay T2E

o] Belol AlFH uko} gol FYHASS AA e,
AN 120 o) Rz zgle] Ra WarEd Ak Jega (6%)

=4 RS F8 AAsdt. GAdAE Y-t E HRrtel= (CTAB)
| &A1 The, 2 M =4 NaOH &% (3.5 mL)S CTAB gNol H7}shsict.

N

g E A (TE0S) (2.5 mL)S &9 Hrtekdinh. AdE A4S 80T
WEekolth, P4 WA HHAES ool o T3 vy, GoleFE A, A

A G AUEEAE WA HCLS oleeA 89 Ehollo] o3 QAR N FE3
o JAE CdeeZ AlFsta, dAREsta, 2guAe sl AT, oled AFH AxE 23] F7b
=

2 98, YA (30 ml) —?01] éﬂswﬂﬂ, APTMS (50 uL) deretel]l Hbstolct.  derete]l AolAf 2413k
Tt AAHES I vy, FUIHeR cdead st 9 s fAATIEA AARE S)t wE AT
go meno wAakell o) Al A s

53] Aol &< °M:%El ol o3 AF % =53 e T A
oA, 1-4 nm FAY & A=E YA, & kS &

—t— eI 25E /TN 5 (45.5 mL)S 100 mL F2-vbek =8
d NaOH (1.5 mL)oll o]o}A] EﬂEE}ﬂ*( 3| =EA |

FZo-d YregAs Ay Y8, A7) AW o -EE Si02 Y= gRAE 1A T AEef AddA 24]
b ot Edtaladtk. F-AAE Si02 ¥AE 9ARYE B s, FEREFA 2 FEEY] 899
Edatel F AS AT, oloid dAE AR g AFHeta, = Fol AEAAFG. o|RZ =
L AAE AF o|RZEd &9 (1 mg/L) Foll 72413 Tt FEAIA ZYAAT.  o]ojA Hg oz adHS
Al Eelol o JARZFE AHdI, B Fo| ARAEAH T

XE5e vt 3lE AbEsle] FAsIGIY. 1, 2-Y N EL-sn-2 @ M 2-3-E A FH (DPPC) (32 pmol),

gl =E = (32 pmol), ANEF22EH A (6.4 pmo)E =53 F2EEE 3 mb)ol E3AAT. ol#d xF
fANGS 50 pL TE-vte ZetaTd] Hrleta, fulE 60°Ce] XA 3 ] Ada] ZHAFTE. o]o]
Al EaaE A VAR Fe8te @2 &ulE AASIT. E2F0E &5 A5 (2 nl) B 570 FE
M =g Zehage] Hrksta, 60TolA 1A 5t AgARoZN A e F3AA dgds fﬂ**é}"*ﬂ}
et S 2% oY FEE &7, 302 H2x 9 ZH7he] Hs Afolo 30x A9 4F7] B 60TAA =
Aeetgitk. ool M HE A AdA 247 Fek vl FEE Fo] 9 A e a]ig_%
LA o

| ol AlHT te MER EAFE % A Foll AR
AAld 14 avtol s ek T Al (AuNC) 9] Az
HS-PEG-2htmtol Al o] Az

Az DNF % PEG At d<%3= (1.0 eq), 2Fgfmbolal (2.0-2.5 eq), DCC (2.5 eq) & DMAP (3.0 eq) &S A
oA whAl wgkeGivt. E&4 A ERIAAHCLE AT o] AAsL, AFHES olhaxRd dF
(IPA)Cl #7Fsto] PEG-tlsd] =-t]-gtgnto] Xl o ~H 25 HAA7]aL, [PAR AlFs HEAZTE. ool &
FAZ DIF & Ef2@-7l2EAdeE)x2y slugzdadlo|l=g Agste] PEG t<xd =g €S PEG gtdnfol
21 ol ~E| 2 (HS-PEG-2tmfol i) 2 SHAAZ T, AdE THAE [PARFE AR 93] sk, 7] 714
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[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]
[0374]

[0375]

[0376]
[0377]

[0378]

[0379]

ZIHEd 10-2016-0003219

Howkel el AxAZIaL, H NIR 2 GPCell 9]3] #2413ttt
= NC (AuNC) o] A

1 mM HAuC149] 500 mL 89S §57|7F 424 1 L T3-vty Eg2=4a LHOM ZAH3 gk sloll 10% %OL
5 7FGstdTE. ololA 40 mM Al 0 s W
3k 9fel A gole 25-30% Bt ﬁ&% stoll FAAI7IL, 7HES F
olojx] &AS 0.8 um 9 FEHE E3 st ANC §H48 F53T AuNCw K ‘:’%% “‘é. L %ﬂr
AR AVAAAE AR&ete] SASIeITE. AuNCE 520 mmoll A H=3 F45 ZEe, AEdClE] 93 i3«
oF 20 nm 27 o] S t}.

HS-PEG-2}9}mfo] 2l 7o) AuNC A 3HA:

HS-PEG-2}gm}o] 1] 150 pl &< (10 mM pH 9.0 Z}2RHUYolE =4 F 10 pM)< 20 nm A A2 AEFHE
-8 E F YA 1ol (1.16 niDol F7kske] 2500:19] B2 o 5 EH|E AT, EES ol= 3
of oA 1A17F Bt wukste] |7 ykghA o] AlEHo|Ed o3 EjLo] &ds wEHEHA s, o]
A EW ol PEG-2Hatule] S ZEE ANCE 12,000g914 308 9t Aol <8 FAEH CICR A

AFEE S the, AuNC-S-PEG-2tdtnfolils sl HES 1x PBS $EAlZ A
PEG-2}3tulolal UG AE oo F7te] 4 2 AEAGS fl8] st 454

AN 150 Foirieldl 9 LuARE Gt D (o5

PEES o ot od) FAss. 1 2-tBvEd-sn-2 @M R-3- 22X 2™ (DPPC) (32 umol), Fell2
HE (32 umol), R Zovbolal (6.4 umol) & =5 FREZEF (B al)ol AR ol AP $4E
10 mb 2] FEel Arieta, &vlE A 71A AEH shell AlAstL, 1F sl 62 g9k AERAAG.
Fo] eBdRRlS FR3HE 25 mi MOPS €54 pH 8.5 2.0 mlZ 2 FIAA b A¥ 5 531500 A
Trol FH gHoRiy vEd gix FRE S9dsY. v A¥E @ oR sy {8, 10 AfelE
of T2 (A 2&) B dE (30T Fx) AEskArt.  ololA AES 25 mM MOPS $h5-A] pl 8.5 & 1 ml=
AT, AR EEEFe A7 200 mm AlE FETRREMOIE AHS 8 AF 100E AR
&l ols wAstet. olojd A FlEESE F7re 24 2 AEAAS 98 RSl

ghujulol Al e TSZ 7 (01702 WAL= Zo|Wal 9= ~ERE 185; A¥ I= RI017)A T4ttt
3i1e] gErigezes= v 8 0.75 dL/g«] A ARE 2 PLGAT MES S sehpE s (35211 el
F WY & e =glelB 756; AF FEZ 7525 DLG 7A)olM stk thEF 5,000 Dagl wid el F4
PEG £ 2 0.5 DL/g9 AA 3f HEE ZE PLA-PEG-OMe £5F T-FT A= dlojako] uloleAm
(35211 dehujvls M8 & vlel =glo]lH 756; A3 F= 100 DL mPEG 5000 5CE)ollA] F¢l8tgivt. A=z=zH
® Znd &I 4-83, USP (85-89% 7Fi-dld, HX 3.4-4.6 mPa - )& EMD Au|Zx 24, (08027 744
F 2B A2 HEABE 25 480, AFE =ZE 1.41350)004 FLEI T

W

fole o Zo] Azxz3elT:

S 1: MEd F2gkol= F 75 mg/mLe PLGA, 25 mg/mLe] PLA-PEG-OMe, % 12.5 mg/mLe] 2}ujmjo]al, gl
O

PLGA, PLA-PEG-OMe, ¥ g}vjwlelals &3 wddll FR2eol= Fof] g7 oz Azt &9 2
100 mM pH 8 E2FHo|E &34 5 50 mg/mLe] ZEvd <&,

FEF AdEAS YegAE Axssd AT, o/ ddAe g9 1 (1.0 nL) 2 £ 2 (3.0 mL)E &
g e FH A 2Fstn BilE tXd syvle)o] 2508 AR 60% FF 30% HFZoA Z&vA st
of AzstArt. O/ AHAE 70 M pH 8 FAFH O E 4FA] &AL sHiale v A Hrlear, AL 24
b Eeh wkste], wdd F2ete)l=rt SHEHA st UegAVE FAEA stk UewA dEds dAl
g FHE &7 75,600xg 2 4ToNA 508 B fNEs L, AHAE AASL, IS ETAFlE #4F
A4 Fol AREAA JrgA] TT—@ AFsERT. AAH AxE 9EstaL, oF 10 mg/mLe] HE v dE
NG A3 ARG EAHOE F AF Foll AFEAIFH T
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5} 2 22 2
njgkol] ol&] AT Hul AAE DA H8 B v|ERokol A AFEE oF 200 ngol ¥ vuste] xR 7
A¥, 60 pgolRSsS FEI= Aol +23Y} (Binder et al., Arthritis & Rheumatism, Vol. 65 (No. 3),
March 2013, pp. 608-617). mwAHo g A7) A= TR EFo] Eo Algw nie}l o] FHHNSS AA|

ghajulol A1 TSZ A (01702 wWjALEA =T ZeolWd 9 ~EFE 185)004], AF IZ= RI0I7TE FYtiTt.
1:19 geEl=:Zg2d= v 2 0.24 dL/g9 A HEES zH= PLGAE dlolai&o] nbo] & mE] e U~ (Lakeshore
Biomaterials) (35211 <defulwlg= W & wlgl =glo]H 756)0) 4, A% IE= 5050 DLG 2.5A= F4sk3ict.
gk 5,000 Dagl wWlE oHZ FZ PEG = 2 0.50 DL/g2] AA nH HEE 2He PLA-PEG-OMe &5 -5 %
A deolaso] nlo]lewElejg]d s (35211 depuinls M F vld =@to]lr 756)9) A4, AF = 100 DL
mPEG 5000 5CE® T¢)3tgit. QzzBe Zould &3 4-83, USP (85-89% 7F4Eal¥, A% 3.4-4.6 mPa -
s)E EMD Az 2=, (08027 v%ﬂx} 2B AL HEIAGE 2E 480)0A, AF FE= 1.413500.%
Tttt AR (Cellgro) EAHOIE 92 ¢4 1X (PBS 1X)E 9 (Corning) (20109 WA Yo} whipal
2 taANE b= 9345)0 4, AE Z= 21-040-CVE T43H T}

gole thgat gol Alzsgleh:

: %f;; ﬂ EMUM = ?}%% 1 L% 75 mg® PLGA, 1 mL% 25 mg®] PLA-PEG-Ome, @ 1 mL% 12.5
Foll SIAToZH AZsPY. & 2 FEvd &F2 100 mM pH 8 E2=

50 mg/mLi Zﬂ %}S’i‘?}

s
-9,
l m
ON
oko O{N

M1 (1.0nl) 2 EY 2 (3.0m)E &AY F H FE UelA 23sta E%ﬂ_ gAE Ay
g}o]o] 2508 AFE3IY] 60% Fot 30% HEZoA A Este] AZsATE. O/W o'HdE 70 mM pH 8 ¥
o|E ¢hFAl & (60 mL)& FHfrate A BlAC Hleklth. 39 F7he], FdE O/W oﬂ@%ﬂ% Az aL,
Az FAE vA el H7IsEEtE, oloA o]F A2ox 2417t Bt nuksle], UFR R eo] Futy A
A7 AEA s, JagA dgds Q4R FEE &7 75,600xg 2 4TClA 358 T
g3tal, A NE AAsa, AZE PBS 1IX Foll ALEAA A F2& AHsdct. AF dxs

-, g¥s PBS X o AFEAA A 71F 10 mg/nle] FH HEE ZE YnwA
2 A%t AAES MNE HANA Aok ol Axstar, AlF WA Fo A1 2§
=34 L}i%iﬂ fNS Z(Pall) FE I 465602 HE 9] 1.2um PES 2 A&

Pﬂ i

o

-

LU O
of
-

(e
2 12 dz o>

2o (% Mz K

O
=

YA A7) B4 o kbl o 2ASIY. yxwAl W] ehutvtolide] k2 HPLC w4l 27gst
gtk deel Ly F Ax-hewAl A%e $354 Wdel ola Agsidth,
& AB EEEERE
(nm) (% wiw)
220 11.85

xRy g g nlo] o AlnZd FFE# oA (Worthington Biochemical Corporation) (08701 4 A5+

_51_



[0414]
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Hol A5 vALE ofu]¥F 730)olA], AFE FE= LS003054% Ttk 54% SEl= @ 469 FEFes I
9 0.24 dL/go] If HEE Zt= PLGAT dlojako] nlo]lewE|Z YA (35211 Wehvinty Wyl & nigl =2}
o|H 756)lAl, Al¥F IZE 5050 DLG 2.5A% FYskgivh.  oiEf 5,000 Dao] WY CHZ FA PEG 5% %

O~

28,000 Da9] Mw, 0.38 dL/g¢ If HEZ zH= PLA-PEG £ 3-3@¢AE dolziao] HlolonE
(35211 SujvlE W a & nigl =glo]lB 756)0M, AF HE 100 DL mPEG 5000 4CEZ G+438}sich.  85-
89% 7FrEalE, HE 3.4-4.6 mPa - 59 QUEZ2HE ZH|d 4T 4-88, USPE FMD AmZx 1=, (08027 I
AAFE e AF-2 HEFEE 22 480)00A, AFE A 1.41350.10012 FYJ3 ). @11; EHO|E
9k o1 IX (PBS 1X\)E 9 (20109 WA YolFE mhubals T~ W] Beluts 9345)dl4, A|F 7= 21-040-
(V2 F9i3kqlct.

oZ
ey

oo
12
rlo

g a} gol Az

10 50 mg/mLe] BOHRW Gl AL 10 FF% FARAE FFoks 10md 22T 0]E 5] pH 8 oA
Ptk &9 20 PLGAE 88 & = UelA] PLGAE HZ=2dE 1 nle 100 mgo 2 Ss|AIFl ez A
%tk & 3: PLA-PEG-OMet: )8} 3‘& F= oA PLA-PEG-OMeZ tlZ 22wl 1 L 100 mgo = &3]
jozM Az, &Y 4: 100mM E2F|o]E A, pH 8 T 65 mg/mlLe] ZHld 4.

& & 1A 3% Eetel AAstalt. &9 1 (0.2 ml), &1 2 (0.75ml), B &
ol Al >4% AR-WZAA 7 A8 f8 4 KB uelA 2Fskal, B tA" Ay
gtolo] 2508 ARESte] Wxel tia] 40% EF 50% MFEelA S A S, olojA] 23k (W1/0/W2) old A
2 8N 4 @B nb)E 1A Al drbsta, wEs Egste] A dEds A4 vy, Hde gAd &
Ysto]o] 2508 ARgate] Wzol e 60% B 30% FFolAM Zeuxgste] FAEd. 23 olHHAS PBS
1X (30 mL)E $Hrates i 50 mL ®AC H7Fstgltt. A2 L olF ddd AAE /b 7] 7)A€ whep el
Azsta, A1z L3 50 L HA F7FstATE. 2719 AAS Ao A 247F Fot mutele] tEFR gk
o] ZHHEA stu YAzt At Fol FAHA . vgA detds %@&1 FHE &7 75,600
refoll A 50 &<k WAL, A NS ﬂlﬂoh HA3E PBS IX Foll AFEYANA de8 v F28 A
Akt oledt A HAAE WhEE the, #IE PBS IX Fol AdEAA F & 10 mg/nL] ¥F ¥
T8 Ze UngA deds 9SG ?H%"% ARG AZHA] =20Cell A 54 Bkl

1|

ot (o

>N 2 oo
oy oh N 12
0]

o

w2 12k (W1/0) <d=d
ol 3(0.25nL)& WFE

of

¢

& A% CUART AP
(nm) (% wiw)
164 5.81

NP[GSK1059615] &2 = "

=4

GSK1059615+= W= o] AZ g~ (MedChem Express) (08852 A A|F A9E 102D Erl$-2~ AHA tlo] ¥3 =
gholB 114, AFE I= HY-120362.2 Fatedct. 1:19 g =:ZgZE= v 9@ 0.24 dL/gd 31§ F&
Z 2= PLGAE #lola4o] HlolomE]g]d 2 (35211 Aetujuls B3 & ulyl Selo]H 756)o A, AE IE
5050 DLG 2.5A% F1&tdtk. Wiz 5,000 Dad] wWE olel2 &2 PEG = 2 0.26 DL/gd AA & HEES
i PLA-PEG-OMe &5 F-FFA = dojako] volomEldja]ds (35211 dehvivls MY § & vlEl Sefol
B 756; A% IE= 100 DL mPEG 5000 5K-E)ollA F9)&taichk. A= ¥ ~volE %% 14 1X pH 7.4 (PBS
X)E 39 (20109 WA Yo}l ulubAl~ f2AWE Belul= 9345)0 A, A|FE FE 21-040-CVE F9)8+¢lth.

oZ
e

of

Se thea o] Alzsker:

& 1: PLGA (125 mg) 3! PLA-PEG-OMe (125 mg)E oMAlE 10 nL Fol &ajAIzlth. &9 2: GSK1059615+= N-
mg-2-9FE o= (NP) 1 al 5 10 ngo 2 AlZ33ATt

UregAs & 1 (4 mL) 2 & 2 (0 25 nb)& /'\63 e FE UelA =Fsta, FES 20 nle] -
R 235 3H L A A

U\
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jur}
=
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[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]
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[0436]

[0437]
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Al B0 Fe YalitEstar, NS AASI, #AIE PBS IX Foll AHEHAA vegA FES A3
AH RS whEeta, AEE PBS IX Foll AAHAA TFA 7IE 10 mg/mle] $F w5 e Uk=wA &
gals At olojA MHE YA 98 Z, HE W3E 465602 5E 9 1.2um PES 9 AJHXA] Ja“—:i
& Abgete] o ek, FEE YwEA SNE AV o] Az, o ©A el A1 LTt
723 dgds -20CoA 52 Byt
YiegAd A7l 54 F Ak o AAsTE. yaeA U9 (SK10596159] -2 351nmel A UV Fel <]
sl Agsiact. dgd nld F AR-UewA JAFe FHSH P o8 2A4sisit.
fra 47 GSK 1059615 §5F
(nm) (%o wiw)
143 1.02

C57BL/6 AR-vid (5-65°) §Z vh-2ol7l Al-21d & Al-14<del 4= (RA2]), 1.2mge] epuprfolil-ghf 1}
whAl (P[Rapal) W= 8ngel GSK1059615-29 ¥ theehal (NPIGSK10506151)9 23el 1.1nge] @A) Qmeky
A-2gE g (PIVADE we) guew iy, FARIT

Aodel ®E BEelA Ak R 2ugel Cp6sk EFE 25uge) VDA VA GOVDE s.c. FAE e, A7
9 AU Bug 0TS FAAL. A DA hE SN Q) AAS) A o],
2 F-0VA IgG BA A7kl ola) H4E S Qe oVl Tl 4T WY s WANRY. = 18 AAE
Aziglel FA eirbe FUT SAoR AwsE OVASH 3§ Folw 28 §3e §4 BEFT thewA
(NP[OVA]+NP[Rapa] B+ NP[GSK1059615]1)7F OVA+CpGe] 13] A} 2 OVA whiso] 23] AL Fo| &= VA it &
A GAe el BRA9e dEs.

ol Ayt Mesty WIAdAA (AW gujulol Al H GSK1059615)7F vl Ayl WHE Ay = Ao, g5
AU D 717 T oA gig A FHE AT F USS AAETE o= uk ofyE} 29| o]
St FHe AggAAe BHE Folo gk wulge] tidt A s 22 WY wkge AaE g5t v

RS | =0 = T =2 O

Ad#e] 9 A1ES Y8 FriElx $EAS ka9 320089 AzF AAE Tdsiddnh. A S WY
Mg AN, 1,209 9] BdAIE )9 oherom Lbrdr (19 % AAel 3¢] g thewiA o) 3Fe] ol
B 8 5F). A% 1) oherel Zzkel ulgAA gl i G twewAlst Wgstel 2o s Fr)
o 40 ng2 s.c.® AFHYUH  olol A F-Frlek GAe] Bit FES AdD ARAVE G4 thedA &
Fo APS A% WA §F' Aoz Addstart,

T 02 gdsl AlgeA, 9" Az didAE 77 50018 ] tidA o] 4719 Al ofkoZ uElth. 9ok,
Frlel, 2 A 39 A Yr=wAE 7] ®el web HE Folsiglar (AR ofd 1 Ale]), A YAl
b gHow 1?045]91‘—4’.

Al orek M= Frre 8% NC 7] (sc)

1 40 mg sc -

2 40 mg sc +

3 20 mg sc +

4 10 mg sc +

5 9 F 91 F

A ofeisrd &3 ('PD EAN)E BASIAL, of Aol ol zztel NG obetolA lgAel tE AR 20,
50 % 70 W-gol Witolth, A@ ok 114 vhdAlel e PD mabrl FEEQYa, AF obek 1149 Fulet

%

i)
N
)
ol
ol
=
s
o
b{l
i)
N
N
>,

@ okt 1PD mdsh frelshl olshd e
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[0438]

[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

[0445]

[0446]
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B Fviekel B GAE AL APl AE A WA §F (A 39 T Al §F)
g Felstglth, Frb AAFHANA, HA AW B FAY JRE AEL TREZS Axsel, Fvh
o pagon A9Ea Fuigel B FAS AL R Ao dgss gk dAd oE Friem 2
AAe 39 G4 thgbAe] B8 Foks Qhilstdlth. olofd old @ ZmEZS Agstel QIzk oA We
e EE L o1% shstaict

& &%) Fujel, % Al 39 A vmwAle W T
ki

Qeiel 94 AW el FriEls HAde 23 A 7009 A7 WAAE TUaAT. A 8% W9

4 NFNA, 1,2008) SPFAE 449 obekoR LhEleh (A% R AAel 3] Y whewAle] 359 ol

W 8% 52 A7 wlel ohere] Aztel dAAA 9ok E G4 hewAsh Bgstel 2ehgEe] Fv)

40 ng s.c.® ATHAT. ohA F-Friet PAe FF FES ANE AR BY e &

Fe AW A A e Ao Adsdtt

® T wag ARl FUR A dAAE, whE 47 100090 AT S8 84 A9 elerela, 1)
of WA £ 9o olgel 374Sl AIE ohero® hrelth. fiok, Fvleh, 2 AAlel 39 F4

Alg ol e o8 NC 791 (sc)

1 40 mg sc -

2 40 mg sc +

3 D} oE;
x4 s ay ("pD &I")E HUFeHSlaL, o] Aol o= Zzke] AlE ofgkell A iAol thak ACR 20,
50 R 70 WhE-o] Hatolty. AlY of¢k lollA] widAlel gk PD &b FEE A, AE ofgt 2014 ¢] PD &t
St Ml AW okek 2004 WelelAlAl §33 Wg Fol A Frieke] cpiatx kel dole] FRlo F
THEAIL, A okt 104 #EE PD g9k Hlaskih

g8 A3 Feot gy grel HgoA, Frgle EE 40 ng ¥HS FriEls dEdow Addn Frljg
of Wik FAE SAAZ 9ol Ae tdANA HAAAA &5 (A 39 FA vd=gA FH)Y HE F
gttt F7F AAGH A, FAE AlF B FHE JRE AES ZREZS Alxstd, FelEs #Ed
o2 Haxm Fulghd digt FAE e Aow FA|FH UAY a3 Aoz AAXE QT digAel gt
Fogd 2 AAd 39 A vxgAe] e Foks ShEth.  o]olA] o]#d ZREZS AlEdte] Az Y
Al gk FulEh, 2 AAle] 39 4 YnEAe HE FoE st W8 Fo $o Qoo FxH
ofodsly Fitg E9o] A E HITHE ALEse] 7|EEu

shsta - W8S ok ol 3200w At UldAE stk Hdsl &%
2 H 5 = E£3 &% 2013/0115272 (de Fougerolles
et al.)ol wab A3 ("mRNA") . 1200 9] tHAAIS 4749 oo ® UrQdud (Y E AA]e 39 A
YighAo] 3% Aol &8 ). A7he] 4719 ofekel Zbzbe] iAol Al Ak e A UnmwAe
£3to] X8 & mRNAZ ATkt ool F-mmRNA A9 He S HAUE A2A7E $A4 Uk
S AES g A dAA S ez M.

T O gd3l A, U8 Az tdAE ZhzE 5001 tidAle] 49 Al ofto R Edth. 9o
mnRNA, B AAle] 39] FA UYrgAE dv] Zel wEh WS FoIstla (AF okt 1 A9, 4 vxwA
AAdAAA SFoR FFHA)

I

rie
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[0447]
[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]
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Alg ot ME mmRNA &3 NC F°1 (sc)

1 j]ﬁ_,g_fé]i SC -

2 A& G sc +

3 v A 5 8% sc +

4 v A 5 8% sc +

5 9 oF 9 oF
w7 ohelan w3} (P A)E WA, o Aeol o= Azkel A1Q ohatol Al claAlel i shebay-
o W wkgo] ootk A ook 16X tiAAel e PD &7 FEEAL, AlF okt 1e1A49] nmRNA
%S oo mRNAS] FojstH fE 8% ('PD FE S o=A oSGt

oo A% elet 2-40] ulg P FhaaL, PD &AL AE ok 1PD Enel FolaAl Aolaa eke
A4 £3& mRNAS] 74E o o SUs MY Eer 3ie 2
o4, mRNAS) 7 okelohd] & $% HteM-vd WP AUEIL mRNel UE FAS BN 9
ol iz al kAol A Welel Al §% (AAle] 39] 4 thegA 4

B
)

o
o
fz
lo
12
o

)9 W8 Tt
F7F AAIGEO A, FAdE AlY st BHE ARE AMES TREFS AFstd, stay-dd wdsE Ad
H 2 moRNAC tdt AE e Ao FAFHO JAY st oz AR = QI tidAle] the nmRNA 2
AAld 39 FA vxgAe ¥E FoS kst o]ojA o3 ZREFS ALE3ste] A7 ulidAdd oist
oy A fa S35 mRNA, 2 HAld 39 FA vx=gA Y 8 FAE et

AEAA FBS FF UF &F F
Aolttk. ADAE, oE S0 1) OE
o PRKET AAAHo T i FFowmay

A WNF-a & Tdate E

g, ASF-ALFHE AAd 1602RE ] F4 A &
(60 ng/F . < B

o, Frlgte] AN FEL Frg dEoz AyE npgAoaY yEMe] ZA-E T, A205F7MA WA -S4
Hk (Y ¢, = 19, T4 A7E). gxzHo

o] 73 FAM Frlgle] ¥4 #ES AN (Fdd ¢, = 19, FA A424E), ol A vwwA At
Frgte fa g9 58 us T FoAE XL = dSS vek

FroEg d5og Auw vz 83 Fujgt d9 £ v ADAY HAo R gk AY & Y. A1l
T, Fug 95o2 AE vueat E2 9rie] d-ofE FAE WAAAAY (FE A, & 19, 54 A7y

22
%), dxAem @4 YregAR =

ol
Uy
£
=2
1o
o
4
E
=
o
oy
4
N
o
N
M
M
o
o2
%
rlo
o 1f
N
112
>
2
—
o
=2
R
o,
Y

(#lg A, = 19, #A 448). 7

S #dYg A% 2zojold BHEd (dd D, = 19). Fulg dEoz AYH vhfas A10F-A2050] #
A ~3ole] FHA S AANTT (L D, = 19, A4 ALE 2 A 93 "), groer, 34
g2 A vkeas BEAe ZEe JAS AN AT (dd ¢, = 19, FA A474E)

olg AFE vF Fofol g% k= FE AV GE G52 AW Testu, F4 vEAd F2d U1y
A= ADA WS A=A ga Fofel o7 okE S FAAA

2]

-

olr
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[0458]

[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

[0465]
[0466]

[0467]
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Y £F). A7) WRY oberel Zhztel A e EE vhedgd ehatvbollnt B ste] 2ehe e
FEE 40 ngS s.c. B ATHAL. olulA F-Fuek A WT £E2S ANE FaAVE hedgd o
shupolal S AW A% "AGAA S AoR HARAT

Al ok ME Frol ek 8 A AAA B (sc)
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