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wa T KT

ki
O

T8 W0 2] R FAZAE WD FAA AT ZAGIUH AW R DA HEE FAD 2
selth, (WA #HHe A4, Heuls 495 F4 219 F, S5 HC
o}

H E] s+2 47 (histopathologic finding)o©]

(o
_iﬁ .,

=

B) HGC F¢ 21¥ Fo Azt Ad o] AA vl E(whole-mount)o]th. ZAS v Al-VI[a(wzHA) =t}
EO]‘H( Ao g AAste] FX A XE(auditory hair cell)9} HEE A|Zbslgk thS W& (merge) dTh. OHCE
B Gx M| ¥ (outer hair cell), IHCE WY % AME(inner hair cell)o]x, 2AY vlE= 50 mo]th.

fo pd g o i
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% 8AX= DSP., HGC-DSP, 2 HGC-DEXE 12y FAbah w=e] €123 ol (perilymph fluid)ol A1) DEX(DSP) w2
s}e13 Afola, & 8B DSP, HGC-DSP, HGC-DEXS] iAW FAL = 308 2 908 A3bak A %ol A d%o]% =
] o7 &% DEX(DSP)e] A= H-AAvtolt),

T 9= UAlWElES A8k nlo] I maw]o]e] SEM o|u x| 2 #E HulA Fo] o|u|x= EbH Ao|t}.

= 102 HAbERES B @ vlo] AR av]e}z AR HGCY] in vitro oFE WE AY Avelrt
gy s HAJel7] RIek A g

o5t st olge] FANE AANE B Mg, e, olF A st o ge] Al
g A Koz HRa] 9% Ao ¥ wwe] Wit o AAelo] #PHE e b,

>,
o

wy

=4 A

—

29 Z 7]E2HGC, DP(Degree of polymerization)=200, o}AEl3}%= = 9.34 £ 2.5%, "H-NVR =2)& Wako(d
2yzReg Fdart. drboit F4E (Hexanoic anhydride, 97%) Sigma-Aldrich(USA)ZX-E Fdt}. o}
AE wekEe Abdstet ()l A S gl FA e (MWC0=12~14kDa)2 Spectrum Laboratories(USA) Z4-E|
T3, 5 (Deuterium oxide, D:0) 2 Dulbeccos AAFA €% 21A4=(PBS):= Sigma-Aldrich(v7]=r) 25§

T3t YALu e} (Dexamethasone, DEX, micronized) % DEX ¢1Ato]UEH < (DEX phosphate disodium salt,
DSP)2 Z}Z} Farmabios(o]&]o}) % Steraloids(P]=f) o2 X Y3},

2. N-A=d S9F 71E2HHGC) T4 2 EAI R4 (characterization)

HGC= =213 71EAH(GO) 9] N-FAb=d st wkgol s g5t GC(3g) % AAR=4t F=(1.106 mL)<
23 o eke-(50:50) &g-8uf 700 mLoll &siA|7]a A0 A 2447 A7) wHb(magnetic stirring) 3sFQTF. W
S gaAS Tk A7Fe oA EY B £38E AAEC HGCE HAAAY. WAHAES T (nolecular weight
cut-off: 12-14 kDa)< o]&3to] 29 & FrE FAske] HCE AAlstaL A28t

o

HGCo] 84814 24 AVANCE 111 600 %37 (Bruker, Germany)S AF8-3Fo] 600MHzoIAl H-NVR -0
SFATE. HGC T34 AES D0l 0.5 wth=z &3|AZITh. 4.85ppme] D0 A& 71 A= HAIC. HGCo
slstx] 242 Nicolet iS 5(Thermo Scientific, USA)E AF&3F ATR-FTIR 54+ (characterization) o2 &
QAE L. GC W HGCS] ATR-FTIR ~# =& 4000 7] 750em €] F3h4= WelolA 4em o Ral's o 325 ~
703t 37 (circumstance) oA 7] &= i),

3. £3%= A& (solubility test)

olr
H;&

43}

i
ke

gl

HGC &% Wl w2 dxuEelE=(DEX) 9] 83 H3E t}. HGC(PBS, HGC Conc.= 0~4%,w/v) <8
3uLell DEXE & H7bebivh. L vhe, AES 307 F e Fxol A 24413 Bt Aol A3
o (100rpm, 37TC). REE A8E AP LHO0.8m= oFgsted HAES AATL F  UV-visible
spectrophotometer (V-730, JASCO, Korea)E o]&3fe] HA35}3Itt. DEXQ] £3l%= b2 242mmoll A I vhk3k

DEX sk=°] #F 43S ARgste]l 2AHJY. HAEE A W R

rfi it

.

OF&o] WAE HGC MEZ FH

HGC =89 (PBS, 4 wt%)& DSP(X4 FEle] DEX) & DEX(&2FA Fele] DEX) ¢ wheed] &% Egsle] of
So] 9% HGC 4&13@10 Azt WA, 40 mge] HGCE 1mLe] PBS(pH 7.4)o] &34A|7 )
Bslgith. DSP B DEX(5 BEE 10 mg)E HGC &0 Hrbsia Belgow Zdtalo] 0.5 &
E TEE 25 DSP 29 HGC(HGC-DSP) 2 DEX 2% HGC(HGC-DEX) AMES AAUrt.
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5. L7183

mw

-7 A o] (Thermo-sensitive sol-gel transition)

HGC A 2A Ayl Z-4A Ho] AF2 1° C/mine 71¥ $==2 99 FH W (tilting tube method)S AF&-3}
of #ESAUTH, F-A o] 2w wlo|dSs L9 F 1F olud 22X &= A HHE vEhE ses Z
ARk, Ade A A

6. FH8A X (Rheological analysis)

HGC &9 2 ok&o] 2uly HGC &N Hwez 28 MARS-40 # 2w € (Thermo Scientific, Germany)Z A}
g-3to] &)@k, GC, HGC, HGC-DSP 2 HGC-DEX A1Ze] 4gele (47 60mm 2 2} lam) Aolel Egte}.
FabE 1Hzol 3L 10Pad] 43 S (stress)o] S AFREATE. %= 0.05° ¢/s9 719 £E2 10TAA
45° C2 Z7hetsict.

7. In Vitro &= W&

AEA Aol Aga U I8 BE 23S TS ALE35e] PRS(pH 7.4)00A AEET. 48 F%71 0.5
10 mm) ol F438}
(SI-

600R, Jeio

= 1 %% Alxd WEA A HGC-DSP 2 HGC-DEX)S FA19F #l (MWCO= 12~14 kDa, %
Aok, 29 o FA9S 50 mLe] PBSOl wza 37 ° C % 100 rpm oldk A9 Y Fx
Tech, Seoul, Korea)ol A <lFHo]AA3l3it).
Qo] & 10mle] W& HiA| (release medium)E AW TS o] A2 X E Al 71818
S i oz EAMFc. DEX WE T2 242 mmolA DEXQ WV FFEE
AREHATG, AFe Al o Ao dHolE= Hy £ SDE EASAT.

JIN' :L

&w>

_8,11&

&

E e AL 2dustn FEAY Y3 (202006A-CNU-085) 9] 5918 ok}, B dAFols AFo] zhzt 200
z o] v 71Uy 27k AFRET. 20nke]E HGC WEA Y Fo](middle ear) FAF &
5 SHAAS BAsly] 98l 4 FAF AAA, 3, 7, 14 2 219)0 A mlela R HAFE @29 2 A F
= Weleha BAS AAskEd o]&H k. 72viE]e] FES HGC AEA Fol
b, 14, 39 % 7d)oA w2 Z(perilymph) AEHoll A&
B2 (T 2 T2-AZF(N=4)°] o A dEzToes AMEEA 2T dTE 99
A 3

o 3 7
21017;(H°1](N 2) A4S u A (intratympanic) FAF 3 AFE3SFATH.

9. 14y A} (Intratympanic injection)

T2 A TES alfaxan(15 mg/mL, Caresiderl) 2 Rumpun(23 mg/mL, Caresiderl)S 5 FA}(intramuscular
injection)ste] wFEH A AT, S F&ulF (local anesthesia)E Y&l 1% 2 %7+ (lidocaine) 0.5mlE F-o] 3
(postauricular area)el] F3s}FAMEESTE. PlFE SES &% 4% 719 dzof Jd== AR FAT. Ax
#A= (retro auricular)E A7/} & =5 Z(temporal bone)S w=EFA17]3 9]7& &n| 7 (Hitachi KP-D50 Z el t
e dn 7 Fhdgte] dZA% Carl Zeiss OPMI f 170 Surgical Tilting Head) 22 €933 (round window) =<
A Z+skgch. HGC-DSP 2 HGC-DEX M4 A& (ME 3= 100pL, & $%= 5 ng/nL(0.5 3% H3))S
26 AlolA whES AREEte] bl Tl FAL F oulsS Z2AHA AASE X #H-E AWE (Durelon™
Carboxylate Luting Cement, 3M)E &l 9o =¥t 3 ANE B3att). o] e 2AHoA ol &
EX AR st

10. mlola = AFE @ &4 (Tomography): CT % T2 732 (CT and T2-weighted) MRI 34+

AHFE SSFGCD) B T2 Zx A7THYBORD S AHgatel FA F 24 A1, 3, 7, 14 8 21D A <
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A BAS F8gtk. CT olH) A= Quantum GX2 micro—CT Imaging System(PerkinElmer, Waltham, MA, US)ellA
53t MR ©|v|A]= 4.7 T BioSpec, 47/40 USR(Bruker Biospin, Germany)< AF&3Ic}.

11. HGC A RAe]l ma A & 229284 H4](Histopathologic analysis)

LAY FolE HGC A EAe] Fol(middle ear)ol A S vA=A A6 fl8l, 294 == HGC A
AL nAY FARFL 21¢€e] AW FEZHE E¥o]#(cochlear) S ¥, Fo] M9 x4 (middle ear
mucosa tissue)® VF& H7Ielgivh. ol WES PBS T 4% Tt E LS| = 2417 F<F , EDTA®l
A 37 &< ©3]stal(decalcified), et Evistil(embedded), 4 pm FARE AL AMASIAL R %‘_‘jdhl ol
oﬁ‘loi G, dAE =4 AAS Fabskar Fetn A (Olympus BX51)& AREste] 4l d=5 &9

— =

) J}m "“E

52
g

ol ZA (cochlear tissue)olA DEX &45 H71sl7] Y&, 5E5S &4 £ 308 T 90Fd A AL,
AL PBSAlA 308 F<F AFa 109 Uwk A4 A (normal goat serum)(Vector Laboratories, Inc.) %
3% Triton X-100(Sigma-Aldrich Co.) &HeA 1AI7F AFHo]dste] H| 5ol A A AeS ATdsigict.

S W mKl

I vs, ZAHS 4TAA v zbgk AEto| A 1:200 5= E7] &-DEX 12} & A (Abcam, Cambridge, MA)®E
AASFA T, PBSAl Al 1AIZF §oF A T, A S 1:200 Ao A 3-S5} Alexa Fluor 594 94 3-E7] o=}
g4 (Molecular Probes, Eugene, OR)S} hA| Qlifw|o] A3 L), Ao A 2A17F F<F QA H| Wfﬂ T zA
PBSoll A 308 H<oF &1 1:200 314 ¥ Hoestch 33342(Invitrogen) & 58 %ok GAgIth. ALox njokst
%7 & PBSOlA 308 w<¢F @1 Crystal Mount(Biomeda)E AF&3le] fro] &dlol=o] Z23v}. Eholnt

Ao Aol e F4v PFdAn 7 (BX53F2, Olympus, Tokyo, Japan) o= 33l

dafol# f-5 M (cochlear hair cell)e] AES F7Istr] 98] HGC A EAS ] FARS 3 214 A &
55 AT, 24 PBS T 4% FHES LU =] 4T 307 &<t A4, gl =
bony wall)¥ S (lateral wall) Z2& AAZ &, F& @0 245 W[, 235
B Fol I 109 LuF 94 83 2 0.3% Triton X-1000] X3 PBS &Moo A 1A]7F QAFFH|o] A
A A AE Adsilth. A &, 242 47 ColA A 1:200 M E RreEFEd &F-w| 94l ViIa 12} &4
(Proteus BioSciences, Inc.)® AMFATF. F2S PRSAIA 60% FoF A7k, I+ T 2 1:200 3|4
H AlexaFluor 594 94 &-vw}9-2 o]} A 2 AlexaFluor 488 Phalloidin A= A-2oA 247 Ql5FH|o]
Aate] GG, 22& PBSOlA 168 &t AFAvk. A ¥ Crystal Mount& ARE3te] frE] &efeol=d =
A A, 228 33 n| 7 (BX53F2, Olympus, Tokyo, Japan)S Al-&3fe] #23}Sit).

o
r o
fo
o
1=
=
[}
@]
=
D
o
-
o
@D
- .
o
E
k=]
=
10
e
i
off
i
B|\Y
ol

-
dfol = ] DEXO] v EE B7Fshr] 98] DEX ©A HGC A RAS AW F9 F 72 AH (308, 90, 3
19, 39 2 7d)dA QEE MEHS 5. nhE Shel SF&(temporal bone)S AASZ AL A
X (tympanic bulla)E 10ml 4= A#H v}, sharp pickez 22
M (perilymph)E wl 4 ut F3=2 4/‘1

-
2
&

o

o] A7l (Small apical

o5

DE_‘

cochleostony) & s €% dold ®7 fel wAR(hang-held
¥ (Cochlear fluid)Z} DEX

graduated glass capillary tubes, IntraMAPK micropipettes)e] 3 3it}. E3fo] ol

FEANEE AFdHZA(artificial perilymph)o. & 1:112 3FA&ta, z+zte] EFES 50% MeOHR 1:30%
Al A8 T, RE AZe Yol DEX FEE LC-MS/MSE =4 o}71 213l UHPLC/Tandem 23 2] 7] (QTRAP
6500 Low Mass BL210251506)7} Sl operator system(QIRAP 6500)S Alg3&te]l A Fitt, BZS &) A,
0.1% XE22H/DW, = &vj B, MeOHS} &7 C18 A# (Atlantis dC18 A#E)ol FA&AT. F%2 0.3ml/mine] AT}.
G 202 MRM(THE 9h8 RUEE) o2 S E ).

13. B4 24

olml#] th¥](contrast), ©]"| A £ (superimposition) % =4l &3} o]n| ] (monochrome fluorescence image)
9 (colorization)® AL Adobe Photoshop(H & 7.0)& AMgsle]l =8gct. deoly a2g= 2 e &
Al EA& GraphPad Prism 6(GraphPad Software, San Diego, CA, USA)olA 43¥2lv}. Two-way ANOVAE DEX
FE S ARRHATH. EE AFS oy | 9kEHAT. 25 Zole 7 Al p < 0.059014 Fejmg Ao
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ol&t AAjefo] wEw | N-ofd FHF 7EAF 7)uk A AL PEG-PPG ¥ PEG-PLGASH #Z& B3 F53A 7%k
ARART S84 kA, AAAEAE, g, 243k, 2 7IE AA 7l SHAA el F{iatr]el o
T 54 7 el dsHAT

A 1: HGCY FA ¥ EAEA (characterization)

N-o}ad =g F 7B FolA N-3Aled ZE]E 7|BEAHUGC) & Ao wkg3le] -2 dols do7|a, N-9
Ab=d3te] A% (degree of hexanoylation, DH)E WIAIA EEsistd 54 4 G443t EA4S 4T 4+ 3o

22 32y FAF Fojo] 433t ofE dd FAFol d 4 Q).

=& 7IEAHGO)E N-FAF=U 3} (N-hexanoylation) Al A N-xwd SE|&F 7| EAHIGC)S FAsta o] A
S 918 =l JbsE APomA BT, (5 1 23) HGCe) @4 AT H-NR 2 ATR-FTIR =4 os =
ds}stat .

= A= HGCSF GCol thak H-MMR ZAxtolth. 4.85 ppme] DO IS 713 mam AAste] BAgct. 3.3 WA

4.0 ppmoll Al YeElY= Fa3E S5 39224 (glucopyranosyl) 18] FAAH(H-2 ~ H-8)°l lF3kaL, 2.7 ppm

oA wehbs das 1A ofnl 7]e] FgAtel ZIRlEkn, o] 52 GC % HGCO] &FA Sl el HGCel 54

Aol H 93 FollA 0.8 ppm(-CH;)+= wE AR} sidstar, 1.3 ppm(-CH,~CH,~CHs), 1.6 ppm(—-CO-CH,~CHs-),
ppn(-CO-CHy-) = FAR=d 7o) wid@ FAdztel] sigect. A pedst A SFa9eed g} Xt

w79 AR vTe] ARy v|wake] oF 36%% AXE ).

T 9= HGCS] FettzE ATF-FTIR ®Mom #eldr Aotk 3|=Zx7]e] A% A% (stretching

vibration)ol sFEE He FAsk 3400 em oA ehie, ol %

= [e]
HGCSl 579790 713t 2800 en oA ubehtEd, ol Ak ge) oid % WEil gl H A% Rgol
7118}, GCo ob #38 2% (bending vibration)o] o1& F4 I =7} 1596 cm ol BRE WHA, HGCE

27y FtE2Rd AEF 2% 2 olnpo]= [[(amide II) ¥3 HZo] sidsl= 1655 cm 2 1555 cn i FZ
= GCEY N-AAt=d s} ghgo] 3oz Fd= &S e,

HGC 2EA=  F4A(hydrophilic) GC  #WE3} 444 (hydrophobic)

R -
(amphiphilic)& WER B 254 oF2 9 454 oF2 B 948 4 31 2
olat 254 EAMERE DB Sl @ el 7183 maE BT,

© 20k PBSOIA EAbEIERES] RElEE HGC HE(0 WA 4 wiw)e] Fw e Al HGce] SE7F 0wk
o w) AR S8 64 ue/nl ol AT HGCA o T U IS Ry
HGC7E 4 witdd w eabelElEe] almi 221 pe/ml (o 42 Z7lRlTh. WA HGC AEAL S Ee
(DEX) 9] F8al=s A7 e,

AN 20 FEo] FX¥ MEZA(drug loaded thermogel) A|Z
9x] Ao sle 2A4S el Blolt.

F 1
Thermogel Polymer Conc. Drug Conc. Sol-Gel transition (C)
samples (wt%) (wt%) T 1. P
gel gel
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HGC 4.0 - 32 30.7
HGC-DSP 0.5 0.5 30 27.3
HGC-DSP 1.0 1.0 25 22.0
HGC-DEX 0.5 0.5 30 29.7
HGC-DEX 1.0 1.0 27 25.6
a:The sol-gel transition temperature determined by tube tilting method

b:The sol-gel transition temperature determined by rheological measurement

E 1o ydg mpe} Zo], kEo] 9xE HEAL HGC &M (4 wt%) = DSP T DEX (0.5 wt% 2 1.0 wt%)

f
(
o~

DSPi= DEXe] A Fejolw] A & slollA &s=7 =}, DSP= HGCSF 2 &30} F3gk HGC-DSP &

I

e DEXE f3l=7F @] wlEol HGC-DEX &2 Tl &drt. 28 Astd HGC-DEXS] 47z AMZE
W 2 9] FE-SEM o|n]Ae] wEW wlo]|azslg DEX YA WA mjEEl Ao FUsiA FaEo] 9E
Aoz ARHT

TE HGC-DEX AHEAL & degds $3 T HHgle] ekddoz fXsts Aoz yeyth. ueba HeCE
UMM S AL 254 S g oR BAAT|BR 244 ofEo FAF AlPdorA ALeE 4= .

AAd 3: gU7A E-7A AR o] (Thermo-sensitive sol-gel transition)
HGC, HGC-DSP, ¥ HGC-DEX®] €w®IZHd £-7 Aol AsS 7 €9 s f9std 248 33 &4t

= 3AF 20C 2 37CelA GC, HGC, HGC-DSP % HGC DEXe] =& (4wt%, PBS)2] o]m]x
A Aozt #EEA gt HGC §de 571 37TCE F7Hgd wet 540 e & FEdA vfs4d A
AE R FE3 AdolE vETE. HGCE ¢F 32TolA A8 (thermogelation)S WElW = Aoz #aH Q).

HGC-DSP % HGC-DEX®] Z=-#A Ho|=

doli A4 DSP i 244 DEXel EA17) Hecel sk 7%
QA olE selsts] SAs) s EE

. HGC-DSP 2 HGC-DEX B%F HGCHT} oFzh tf wre

32
)

QLR =4
kel wEsk Frhgel wek sk ewe gAstdrh ol DSPOEXS MMFEEY FuH) EE 254 DEXS)
Eqo] SAbedY] ] 254 FEAEE SR 9Ed 5 Uu,

GC, HGC, HGC-DSP % HGC-DEXe] # kA EAd(viscoelastic properties), B4 (G', elstic) & &4 A5G,
loss moduli)¥= 10 WA 45° Co] &% WA FHEd Hdgo=zr #AFHYT. G'¢F 'Y wap %
(crossover temperature)w Z-4A JAol& ZAA37] 9t A4 (gelation point) o2 A= ST},

a7 4o mEW, GC §HY G #S AA 2% Heel AA wabdoe] YA i ¢ fRY X EHH o= o
ko, o= GC oA Ee Wk Z-A Ho|7t wAsA] eske& WERdATE. 22y, HGC, HGC-DSP, HGC-
DEXS] G' @t Z7] 2LolA G''H ot @ekoyt %71 FUhstel| wet w438 Frhste] G #kel G #ET =
o} th. HGC-DSP ¥ HGC-DEXY] A% G' % 6" e HGCETF @ %o masl o) o) Fr gy Wy
o] Aot A,

A 4: In vitro ¥Z Y98 (release kinetics)

44 DSP, A4 DEX, olEo] =W HGC-DSP ¥ HGC-DEXel w3 37° C2] PRSAlA A& o <& W= ©H A~
EE 3.

T 5A9) wEW, DSP 2 HGC-DSP A|F L FE % (0.5 E=E 1.0wth) ol FAG o] 10A7F olUd] ¢kEo] mF w
Z5Act. HGC-DSP M E AL DSP Hu} okt x|odw WES BX| vk DSPr} 840 &8 AEA} oFFoly] wE

off & HEE AAAT = d oA ki),

39 | HGC-DEX AEL oF2 =%(0.5, 1.0, 2.0, 4.0 wt%)ol wel 4 & A 14 4 HYoA tjorst ok w3
r2adS YEFATE. HGC-DEX 0.5 2 HGC-DEX 1.09] W& v WE AsS 7153 4 & HGC AHEAY
71838t a3t2 <l f2l¥ DEX(free DEX) R 5Y % A o wE WEEEE YWY, ¢ 2
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%E FEE 7B HGC-DEX 2 % HGC-DEX 4+ ¥ @& & 555 7hzl HGC-DEX 0.5 3 HGC-DEX 1.0 Xt} A#%
4 AABE JEAS, OIS ofol £ L A 230 Fhol e, PEAE A o wE AT
of Wasy] WEY 4 otk 4Y] Aol WEw, HGC AR AFE Baol et AR FRS HAH HE
% §For WEHES A4sE & Avh

AAd 5: eh AF 2HAA (Intratympanic residual stability) B7}F

HGC M EAL Fo|7(middle ear cavity)olA DEXQ] ZHF oFAHA S 7Aste] ol kg S5 FAAD &
Utk @As7t F2E7] ¥ (Eustachian tube) & &% 9F=9] X7] FE(early leakage)S WAl AF Al7H

(residence time)& A3 4= 7] wiFolt).

In vivo 23X, WA CT 2 T2 7= MRI(T2-weighted MRI)E o] 7oA HGC HREASl 2HF <HA

gt = 69 m=2H, 4 HGC M EAL 713 19| Fol4ol 214 (35F) o) dol Ak, AF 2
Fol] wEw HGC 7]¥F A& AA W AF AlZEe] 21 el glom ) o]d HXH 3|
A o

pu A IA— -
= ARt Skt k=& diolol A&Hor dadd ¢ Q= ARl des & A

mé;;

AAle] 6: HGCel A H7}

Z2 Heg st A (histopathological analysis) % A7} X2 AE(auditory hair cell)e] AE #AZo] 93|
HGCe] AW Foi7) el ax}(adverse effect)S mXE=A] oS <lgiv},

HGCO] mAY Fo & 21d¢] AHIsk Ajde] Fo] @ ol 44 HrtE G335t dulsdd 2 o2
Al (H&E) A& A3l Fo] HAv(mucosa in the middle ear)? V=L HAEFTF. = 7A9 HE I Al
w2, H6C A EAS AW F=Ysta 21do] A #& Fol9 ¥F 2 HAFsE Eehs doe] A5 uks

o] SA7F HEHA okt

T 7B wEW, WE §2 AZE(HCO) 2 9)F FE AEHC) S A vleE A4 (whole mount staining)ollA]
o}-9-7zto] ®E 3| #(all turns of the cochlea)oll Al AE &2 T Apdo] VERA] 99)t).

47] dloly = HGC AR Aol Fo] &= dolo tfs] F-&-&o] glas AT, AARE 7|Uaae] Fo] Hy
ol A% Whg B doleA HZ FR AEe] &4do] TEEA ESkth. HGC MEAC LAY FAF £ ohEd
RE JIYIaE B9 22 ¥YE8y dA P (pathological vestibular behavior)S WERNA] ka1 A4
o= FFagict. 2elEE HGC AERAS 1AW FAEtE 94 95, ol AFF ¥, ¥4 ¥z 5 74
o] §1& AR oAEM, Uojo] 4 FE ALS $g kAT Fudo] H & Q).

HGC-DEXE AW Foslar 9} "= (intracochlear perilymph)®] DEX X9} ¢-$-(cochlear) =29 DEX
H Zeto 24 HGC MEA AP adE Frigo. ﬁ‘*}“ﬂﬂ’\f_’_ A 2 FEAME RS g3
7F 2l dlo] A3 X5 71 @ol AlEH = ke F Sfuolr] wige Bd B2 dEEgln,

HGC-DEX(DEX 0.5 &%) E 1A FA}ska 30+, 90, 3AIZE, 1¢,

DSP &5, HGC-DSP(DSP 0.5 = N
ol ed2E AFsta A Aty /Y A 2ALC-

—a
T ,
3¢ i 7do] Ay Fo, &y
T =
o =

MS/MS) & AF-8-3lo] DEX

T 8Ad]l wEW, DSP, HGC-DSP, % HGC-DEXE AU FAMgE 752 FAF & 30858 = (perilymph
fluid)ol Al f+ol% DEX s %=7F AZH At DSP7F @502 x3he 5 0 7Aagh Aol 4
Aoz 7 & 7] v2F Holoy, 908 Fe F

o}, whE e A&l HGC-DSP 2 HGC-DEX:E H5F &2
3], HGC-DEX Ay Folure] DEX &%+ Fof § 90wl 7o
2 Yeigth, =3 5o & é | Aae Aol e Adde DEX F=7F HEE AT

F97 23k
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[0170]

[0171]

[0172]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]
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¥ 3
Lot No. Agst gy | e FEIF (FF0) |9
(D50, um)
GB-5313-023 o/W 5020 14.8 27.04
GB-5313-061 S/0/W 5021 24.4 31.78
GB-5313-062 S/0/W 5030 12.5 33.28
GB-5313-075 0/W 5021 16.4 21.88

71 AAA71(D50)= AAF 50%2] Hat AE e v gt

271 S/0/W& Solid-in-Oil-in-Water Emulsion® 4, Z+zZ} 061 T 0622 H&dtd 114 &= (S)E ZEw/
A0l HIbsta, ES 7tk dEAdSA A Az Zoltk. Y] 0/fe HestE R & 1A g4Es F
2/ o473 (0)ol H7MstaL, & 7hsle] AAASIAA Az Heoltt,

o

}7] 0612 023 the] of& o] o} ofm WEol whE AoR odFH= Aol
RS 7HA = 503H AEALE AE W&ol % ?
2 AET Ao AAA7I7E ¥ A2 HolA] Aol 7t

N>

}7] 062 023 TiH] H&
R=4 075% 0233 59 =4
ATk, AZE wpola2 o= & 9o YEMITE.

[o Mz

In vitro %= W& HEEE v o] Wik,

diAt el @3 023 vlo] I 2 A o] S HGC dto] =2 A 4wt%et ESHEIh. A7) AAd 49 FUI o
2 PBS(pH 7.4, 50ml) 7oA in vitro & W& HAES S, AEHS 0, 0.5, 1, 2, 4, 7, 14,
21, 28, 30 Day zFAo g Fagct. FAute] F/= 10 mmo]iL, MVCOE 12 WA 14 kDaolglth. 023 mlo

2390l 59 in vitro o= WE HEE 202 87 £ 49 Z

T
f

x4
Sample HGC Drug Microsphere Total drug|Sample volume
(mg) (ng) (mg) (mg) (ml)

Free DEX - 5 - 5 1
HGC + DEX 40 5 -
023 + HGC 40 - 33.78 (k& 5 mg

71%)
023 + DEX + HGC 40 2.5 16.89 (oF= 2.5

mg 7]1%)
023 - - 33.78 (F= 5 mg

71%)
AP ERE S HAFE 061 3= 062 mho] AR AT 0] HGC stol =2 dwtheh E3etal, 7] 023 A TUAD
WHOR in vitro FEWE AYS A, 061 vlo]AR AT T2 in vitro 4E HE HAE 20e
7 & 55 2

Z5
Sample HGC Drug Microsphere (mg) Total drug (mg) [Sample  volume
(ng) (ng) (ml)

061 - - 20.5 (}& 5 mg) 5 1
061 + HGC 40 - 20.5 (°F& 5 mg)
061 + DEX + HGC 40 2.5 10.25 (9= 2.5 mg)
062 - - 40 (°F= 5 mg)
Free DEX - 5 -

5 10Ao wE, 023+HGC(023 wlo] A2 23T of (DEX ©A])7F &4k HGC) &= HGCHDEX X 023+HGCHDEX (DEX 4]
0233} DEXAHA|7F EAFE HGC) X vl Wr3Eo] A AFATE. 023+HGCHDEXS] 74-¢ %7 247bA] &HbAd wWhEo] dojn}
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[0181]

ZIHSd 10-2023-0047802

Wb 3UARE WESEA e AWA 209 o4 ASWEHAET, o) HiCl $X® DEXE HiCel AHEs &
Bz gy o] Aolul, 0230] BAH DEXE Awgo ASgEE A we Aold. oldw obE @
2 B4e 27 94 9E L A% 9B 230 49% B4 H8T 5 At

T 10Bel wEwW, 061 wlolmazAFo](DEX ©X)7F EakE HGC(061+HGO) = AW wrZo] dojyror,
061+HGCHDEX B3t 29 74A] &£WAd WEo] dojutirt 394 WESHE7 =g AHA 208 o] AEH=HA
=, o] w3k kAl Adrgst vie} A,

A7) AFAze] whzw, HGCol ©X ¥ DEX

AR xﬂﬂﬂ UMELE*JM o w1
T
o

rﬂ
=]

)
o,
rﬂiﬂ "

¢ % o me

° | = 4
‘A] iﬂ%oﬂ AOH Azl oz o] e FOoR olFdi: AL JAslnR HGC°ﬂ °k=, vt
o) o)

)

u = 2 PN ,
slojo] AT oFE, Ei olFe ¥ AW Heste] ERFoRM BANE FBYEF 54 @
o}

1
g

k1
g
~

HOH, CH-COH, C

: ! z
O ﬁ
—J!—CH: o —H

Glycoel Chitosan (GC)

a [ ] ] i
J\U ,J]\c MeCHWater == m
HaGiHaCHiC HAGH 10H, RT, 48R :

Hezarala aphydride

HOH,CH, COHLC R CHZOCH, CH.OH
Ho
R +
o] L HGC
= _ﬂ_gH__ @ —H R= M solution
Hexanoyl Glyeol Chitosan (HGC) I HG C-DEX Thermogel
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Normal 21d saline 21d HGC

Myosin-Vila (red); Rhodamine phallodin {green);
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