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A 7k 3 ofAIE(160ml) o, AL vEFE= (dexamethasone; DEX; 0.982g), <AlAF §-4=E(succinic anhydride;

4.208g) 2 4-vjvdobn] ]2l (4- dlmethylamlnopyrldlne, DMAP; 0.318g)o] &3¢ &9 Aofx] ¥l L

HHekeith, ugkel AnEA ofMES Tl F5H WA AAS o ek&(50ml)ol &IAIZ

(300m1)E AA38] #H7tsko ‘i}*}ﬂﬂgrf: SAMO|E &S Axatdrt. 7] GAabrERE

oA 2¢d T FAT Ay, FHEHE WA WA AAES FEIAT. Y] AAES AFsta 7
5 o

o] dAlEEFE-Z Al o] E (o]} 'DEX-SA'2} dthE e}
1.3 9xlelE-2 8 F 71 EALY §4

28F 71EAH0.52) 5Somlel TRl Ho] FHI 2EF 7IEA 84S Axslh. ololA, DEX-
SA(0.296g), “7] DEX-SAel hal 1.5M & EDC(N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide
hydrochloride) = AF7] DEX-SAe thall 1.5M TSl NHS(N-hydroxysuccinimide)ZS o €2 (100ml)ol]l &3 A1
T A& Th2 stellA 308 Bt RESAIFT. W AXES Y] 2EFE 7IEAN &9 HUbste] 48417 Bt
SAFHTG. 15, AdE A7ES 2 B FAT 3, B2 HHE FE dxste dxbHEE-2EE 7B
2k(ol3l 'GC-DEX' g )& FAdsielct.

4 HGC/GC-DEX ER= ol =2 A (FEHGA )Y A=

HGCe} GC-DEXZE 3:19] FHwW| =2 E33Fe] HGC/GC-DEX %EL = A Zde] FFEHoR 2% =k
Az, 2371 HGC &=F 2 GC-DEX<9] 3sheFe] 32 7] HGC/GC-DEX E =9 x| T3S 7|To2 4 5%
2 ZXJE]M_L L}U}Z] sLako EPO].Q_" ]1:}

T= =

_{

rf =

<AAld 2: AA) 13} 22 HGCe GC-DEXS] F3H[7} 2:291 A¢->

AAle 13 A W er ofEdaAE AxstE, 471 HGCe GC-DEXS] T & 2:22 WS

<H|nLd 1: HGC A EAL AZ>

2= JEA(32)S FF4(37ml)ol %9 F WL (37m) R MY YT 7|EA §98 Az, nY
AalZ (1.1 m1)e] A9 QFste] =2Fo] = (hexanoic anhydrlde & AgsA wRkstaA v 287 EA
golo] H7FEIGTr. A7) #Al9] olElol=alel=r) HylwE = 1E4 fAE AL A 24X FoF AL
ek & *g/“ﬂ ARES ofABe HAAA FHe F, 74 E"I(MWCO_ ~14kDa)& AH&3te] FH7ell i) 2
d B F }oﬂr/} o) F I AVES 4Y T TAUNRIY & 2o ﬁﬂ%% HGCE F53kaitk. 37 +54
HGCE "ol 4594 xx& Z3ste] HGC M E A (thermo gel)S A F38FA T},

[ 1: GC HGCL ¥4 ]
= 2= GCF HGC Zhzhe] 'H NMR ZAH(a) @ ATR-FTIR AH(b)E Lpebl Ao|},

% 2(a)% GCoF HGCS] T NR S UER Aot}

L 2(a)E Farskd, 4.85 ppm®] DO AL VI vaR AAste] BAGTE 3.2 WA 4.2 ppmell A e
J3E 53982 (glucopyranosyl) al#]e] FALxF(H2~ H8)ol | F3tar, 2.7 ppmoll A YElY= 3= 1
2 ol ZA71e) FadAtel] 7]l , o]E2 GC B HGCY FEAQ I At HGC SFAQ Fada 93
ZolA 0.8 ppm(—Cly) = wWlE7]9] F2aUAtol sidstar, 1.3 ppm(-CH,-CH,~CHs), 1.6 ppm(-CO-CH,—CH,-), 2.3
ppm(-CO-CH-) = 22 dxtwdrle] wWdal 7)o FAYA e djgert. HGColA X =dst A =(degree of
hexanoylation)t 2F@slehed welsh ANwr)e] Fa04 39 ARG waste] SYuon, o
36%= AAEIATE. 7] HGCAlA X wedst Ars SEF 7|EAS] fFEA A of¥lr] 9] olnfol=sl e} O-g
4 4 g

= 2(b)E= GC2F HGCS] ATR-FTIR(attenuated total reflectance fourier transform infrared spectroscopy) Z
g e Aol
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[0079]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0090]
[0091]

[0092]

[0093]

[0095]
[0096]

[0097]

[0098]

SIHS31 10-2023-0160654

T 2(0)E Fastd, GCoF HGC EF 3|=FA17]9] 4% Z&(stretching vibration)el ¥ & W I32E

I A%A%57 FHEA0. H6Ce SAA 9= 2890em oA

UElE, ol AA=dY]e] wWd 2 wWddll I CH A% Aso2RE 7|dsth. 0 obvx w3 M&

(bending vibration)ol] 93t &< 937} 1596 cm loﬂ/ﬂ DRE 9 HGCE ZH7 7tRd ) A= JE 2 oo}

olo] =11 (amide 11)7]9] #3 50| sjZal= 1655 cm 2 1555 cm oA &4 #a7} BREgen, oE GC
J

o N-sAedsl Wrgo] Ao FAHNASS 5T & AT,

[ddd 2: GC, GC-DEX, DEX ¥ DEX-SAS] 54 £4]

% 3& GC, GC-DEX, DEX ¥ DEX-SAY] &4 (characterization)o] &3+ EXA 432 el Ao},
= 3(a)= D09 DMSOZF 1:1¢] Boju)z E3hd 28u) 2764 GCSh GC-DEXS] H-MR 54 ZA3polt}.

% 3(a)E Fasd, GC-DEXQ ¥A+& 6.02, 6.25 2 7.36 ppmoll YER}E DEXS] 542 wF0] o8] 291w
gow G FAE 3.05~3.98 ppm Alold] E¥EEo] 98 el 4 ). DEXQ X3%(degree of
substitution; DS)v= SFFIehd efe} DEX7]S] FAUA =39 AEzhs Huste ZA=gom, o
17.3%%= AlLk= Aok

%= 3(b)= DEX, DEX-SA, GC % GC-DEX®] ATR-FTIR A Z3E vERH o]t}

= 3(b)2 F3abd, DEX-SAC] 3484 cm ¥ 3579 cm o 4 W= -0H Aol Al

=
1617, 1660, 1712 2 1733 cn AA e AE AZE (=0 AFo|A 7]AFS B S 9k, GCel 1649 cm ol A

2

% %8 (=0 Aol A3t 1559 cm M FF WAE ohvwrle] FY ABoR AT AYL FAF
o}, GC-DEXS] 79 1559 cm o]H EA Al ofuw7]e] M=r} Aba}A 3 1557 em o)A ofubol= 11 W=7} 3

wo] GC-DEX7F FAHASS 5T & ATt

i 3o

% 3(c)= DOt WErE(MeOH) o] 1:19] F-ou|2 E3kd F&vf uolA GC, GC-DEX % DEX®] UV-Vis ~#HEH

= 3(e)E sk, DEXE 242 mollA 54 F 935 dehds v, 60 Aeete 55 38 v
WA gFokeh. ®ek, GC-DEXE DEXOl si@shs 242 mmollAl 534 &5 935 vepdlet.

[4%4) 3: Shol=zAde] £xo] Ge E-4 Hol F4]

T 4= Az 1o W2 Flolmz Ao Lxo wE Z-A HAo] EAS el Ho|t}.

Z 4(a)E FEH YolA 20C L 37CoA AZxd 1o W stol=2 A9 AlRola, & 4(b)E A ZFd 1o w
2 sloj=2A9 thH AT FHo| 35 FE-SEM(field emission scanning electron microscope) AFzlo]th.

T 4(a)E Fuahd, T2=9(prodrug)ol slFdtE GC-DEXE 44 wi oA HGCe €A &agS <ldd &= gl
i, & 4(b)E Fashd vjmd 1, AAd 1 2 2 2R AHx 7o ?ZE M-S EdE 4 Qrk. s, AA
o 1% 2% vlae] 180 ¥ ¥& ted 9ES 7S 90 5 2o, GC-DEXS] DEXEAT27F #Aheed
719ke] A4 AedEs ST A S F5FE 5 UG

[994) 4: Stol=zAde FAFH A% B4 L FEadPE 24
% 5¢ Alzdl 1o BE sfol=zAle] fWsd AF W Fuuddy 242 e Rold

% 5()E AGE7T) 2 AT 08 oo d ool we ANd 19] sol=wAs) BaAFEs 3 &
wolEA Fst AT UE Aot

% 5(h)E 10 WA 50CR %7 W3l =A0A Hlnd 19 W2 slo]=2A(HGC)S AL (G) 2 &4
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[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0108]
[0109]

[0110]

[0111]

ZIHSdl 10-2023-0160654

AG(G')E YERH 2 zolt),

=7} WEtelE ZAA AA 9 1o wE o)== A (HGC/GC-DEX) o] B AIG(G')
g E o)t}

=7} WEtetE ZAA AA G 20 wE o) =2 A (HGC/GC-DEX) o] B AIG(G')
= RS =

5(c)& 10 WA 50C& &
EAAF(GHE e

5(d)& 10 WA 50CE &
EAAFGHE e

Nt

Nt

A7) LEEH FHT A AT A¥EE 10 WA 50C, 7MY £ 3C/min, T3 1Hz 2 443 g2 10Pa =
7oA G = Qi)
% 5(b) WA 5(d)E Fastd, ddAF(G)HY SAAFG) 7 wAste 25 E-4 HolE AAT o A}
Moz AoFEla, Hlue] 1(HGC), AAlel 1(HGC/GC-DEX(3:1)), AA]d]l 2(HGC/GC-DEX(2:2))e] Z}Zte] whAd A
F(G") #h2 z27ld SAAF(G) R AEFHo R I SAAF(G ) =527 S we 5438 St
st AEAdS BYdS T 4 Ak, AAldl 1(HGC/GC-DEX(3:1)) 2 A Alell 2(HGC/GC-DEX(2:2)) ol A Z}z}
o BAASF(G) L ESAAFG") gho] nxtsteE 5= Hlud 1 (HGO)RTF @& 2%oja, o]l FEHbAHEY
(tube inverting method)®} UXgS gelst = AT},
A7) Az 1oA A E HGC(EE HGC MEA) S GC-DECE] 4 ZAHE Aelste] 317] % 20 YE
x 2

a D C 0] e a9

A& Feed molar ratio " |Feed molar ratio = |DH (%) DD (%)° Teer (C) —'E;E‘r)
0

HGC 0.37 - 36.1%£0.3 - 33 83.9£2.2
GC-DEX - 0.3 - 17.3+0.3 - 90.8%+3.1
a) GCo SFIAMZ]] digk WAL= e] <lslo]=gfo] = o] EH
b) GCel ZFZAR1 7] thek DEX-SA2] E-H]

¢) lH MRS = AEo] o8] A4H Azt Y&

SR l os 24w GAErE A

2% (sol-gel transition temperature)

Az 1o wWE slol=2 Ao tfste] FHUFAWHE (tube inverting
method) ¥ 824 F24u9 (rheological measurement)< 33U 2 A¥S Hgste] 317] & 39 HeEA

Z 3

A= AW (Sample) HGC = GC-DEX &= Tgcl(°C)1) Tgcl(DC)Z)

(wt%) (wt%)
Hlald 1 HGC 4 0 31+ 0.6 33%£0.4
AA 1 HGC/GC-DEX (3:1) 3 1 29+ 0.5 30.4+1.4
) HGC/GC-DEX (2:2) 2 2 25+ 0.6 [28.140.8
1) FHEWEAEH (tube inverting method)ol €3t Z-21 Ho](1T/min &% 5 F74)
2) A7l 40 nmQ] H3F 7|sskS 7k HR10 & 9| E] (TA Instruments, New Castle, DE, USA)E AM&3te] &
W8k BEXue (rheological measurement)ol]l 93 Z-7 o] EA EA

[23d 5: FAME 8-S AT AIHSEA E aWA 35 54 &4 2]
T 62 FAME AE&S g Alxd 1o & stol=2Ae] AdutslEd g e 38 545 YEhd Aot
% 6(a)x Heulsl EA(shear-thinning property)S Hol&=
rate; s ol W HE(Pa.s)E vehdl elzelth, 4y] Auus 54 25CAM FAAY wekE HAE
(steady shear rate sweep test) W o=z a5},

T 6(a)E Farshd, 25ColA HlaLe] 1(HGC), AAld 1 ¥ 2¢] wE sfo] =2 A (HGC/GC-DEX) =5 Athgo] =
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[0112]

[0113]

[0114]

[0115]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0127]

[0128]

Mgl et slol=A oo Al FAFE HAT + Y, ool uet o] ES FAFOE FUT & AL
g f32 5 k. F, vlael 13060), AN 1% 20) W Spo] =2 AGC/GC-DEX) & F AvEo] 27}
ol el HEsk FastA v e duet ASS el FA1 stelm2a ipiAE 488 5 .

O

6(b)= H]aLo| 1(HGC)ol wE sfol==Ae] WA 3] 54 (thixotropic recovery property)S YERH A

k1

6(c)= AAld 1(HGC/GC-DEX(3:1))ef u E A (thixotropic recovery propert

V& ek o)t

= 6(d)+= Ao 2(HGC/GC-DEX(2:2))o] w& 3dlol==24A9] QWA 3]& EA(thixotropic recovery propert
y)< UEdH Heolt),

&= 6(b) WA 6(d)s Farstd, FARSHE §ot FA]S] stol=g e Theix]= de AHety] 98 100x &

il
_‘h
_OJ

il
fr
(R
lo
ko
E
oX,
oty
do

k1

i
»

i

o] %o AWR(100s Dol ol §H YT, 79 A sol=zAe] AulE AWt 98] 2002 Bt 00 e Ak
o] o ARE 43 Wb A3 vlad 1, Ao 1 3 29 wE sfoj=maA &

[H3) 6: GC-DEX Wl d=EHZ2 AFS 7158 58, 234 AZA4 2 AAFZA F7H]

5 72 GC-DEX W] dl=HZ Ao 7tEs] 58 9 Axd 1o w2 stol=2Ae] &84 gAY HrEw
= YEeRd Folg.

% 7(a)+= DPBS(Dulbecco's phosphate-buffered saline) &% uWjollA GC-DEX< H-NRS LFER Ao},
ZEh=

= 7(a) 2 7(b)E FudpA, 24A)7F Fojl= GC-DEXS] ol2H 2 Age] 7trE-s)E o] DEXS] 3 3 F(peak) 7}

_u

= 7(b)¥ DPBS(Dulbecco's phosphate-buffered saline) & oA GC-DEXe] FT-IRE el 7

VERA 258 BHeld 5= it o]#jdt A= GC-DEX7ZF DEX AlPom v w27 dfse] Sy F-9jo
=g F dES #572 5 o

% 7(c)E DPBS W, Azxd 1o wE sloj=z Ao Al (day)e] o] WE FE FAl(residual weight)E U}

£ 7(0)E Faskw, wlae 1(HGOWe] 27] FRoR s 4d7E AR TA FHE e, 59 o
Fol B TAZL MG Baslolth, B9, A 12 2(HC/ECDR) B A= PAZ zuels okt %
Fhste] 291 i 190 77t o] ERRI, 1 o)F, seluEAe] WP £AR A AF At G4 2
Al 25 FAZL A8 s olf DEXSE GO Atole] ol xElZ Aol ASEHUA solmz
TxO AT AF FAR AF S0 AN WEAS FFT 5 Yoh. TERHE o=l HAHo
= §A0 P4 2L kg RS s sol, Bael AelA A3 o T

FEAdEA VeE FHToEA
[e]

T (e Fastd, Az 14 wE stol=2e] AAAFAS Hrhsty] fal 37TolA AR (lysozyme;
10mg/ml) o] EZHE DPBS §ollA 7] slol=ad Aag AFwolAdstsict. vlatd] 1(HGC), A« 1(HGC/GC-
DEX(3:1)) 2 AAld 2(HGC/GC-DEX(2:2))& 1AIZF &< H{E & BE sloj=2do| g e &3 AsS X2
o 19 ol AA] A=k thr] 100% £20] HAEA S gest 4= Q.

[AZ 2: AA(formulation)d AZE]

z7] & WE H7ME Y8, DSP(dexamethasone sodium phosphate) 18 oFE¥w7)l 0.145 SF%=E, DSP 2+
oFE FE7} 0.290 FHF9E AXHRL, GC-DEX 1 GC-DEXE 1 SH%(AIWEIE oFE FEZ 0.145 THDE,
GC-DEX 2+= GC-DEXE 2 FZF%(FAMHElE ofE %2 0.290 5 o%)i A ZE AL, HGC/DSP 12 HGC A=A oj
DSPE 0.145 F#%2] T2, HGC/DSP 2= HGC M E A DSPS 0.290 TH%2 T2 T§3te] AZzH At
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[0130]

[0131]

[0132]

[0133]

ZIHSd 10-2023-0160654

[A8d 70 AA9 %7] %E W& HIH]

T 82 Az 20 wE AA AFF W(in vitro) Z7] &FE WE H/ME YEeEld Aol FAF o=,
HGC/GC-DEX®} GC-DEX &9 ZE3ES FAT(MWC0= 12-14kDa, *%: 10mm)ol FY3+ F A7) FA492
DPBS(25ml)ell ©2a 37C 2 100rpme] U8 =2 (SI-600R, Jeio Tech, Seoul, Korea)ollA wjd3tsict. A=
Aol A smle] W wMiAE Fskar VA wiAE AAR - A ZE AR w A5 = U
Vis TAHS A&t #4384¢lar, DEX W& Z 2993 242 ol A DEX®] WV F3 =5

e
¥

o

i,

2
Ll

= 85 #Fu3bA, DSP(dexamethasone sodium phosphate) AA1€} HGC/DSP A|A|= k=9 sk #AIQle] oFE
H

of mh=A WEH T, oFE] 80%= 3AIKF Foll WEHUAIL, HGC/DSP AA = Z7]0] ofzF Add oF&E W
HYAT Fe FEAL 0 AR kB DPR A 27 $E HEsh AA AAHA G, dxdom
AArje] 1 8 20 w2 AA(HGC/GC-DEX) = & Ak ¢l owm Qls) Z7|o] A& W& 9 02l W5 et
WA erokeh. AAle] 1 2 2(HGC/GC-DEX) ol A DEXS] W& %= GC9} DEX Abole] o ~el= ZAdte] 7l o)
A o]&3ty] wiEdl, HGC/GC-DEX A A= 3t FEe =7 WE £5E af¥ oz 24% F J5s &
S
ool A & el uighA g HAl el thete] AFAlEAl AsiiAT B el A Wele old dAEH=
AL o thee] AU Aelatn e B dwe] AR WS o8 P ol WE 9 A 3
B a2 wge] A wslel Sake el
=9
EH]
i OB iy “\\IHMI-_HI:I'(III.-' i i \“’“HH'{“N:I
10" I o ccon oy el {l' 'I' Lo l:-l[llul,mu_a\ L '
- memee” o7 ooy,
PR —-<”—|II. Heuanow anivyinde -1&“! '"'
RT, 24h we M T
L Hexanayl ghyeal chitosan
Acetone, o F) e

(b)

4-Dimethyaminopyridine

(c) TR0 o, \ﬂlﬂll_,{"‘(uul' {/>,7A/ \ﬁ?\,— =i
%ﬂ\&? /%T L T T “Lg
; i XM W
(LA R ThITRS T [0 T % ‘

1 Be i W —t &
0o DEX-SA, EDC, SHS
| Casabvrnt: W2k Eihanal

e o= @ —{ =N,
KT, 48h, Nitrogen gas

Glyeol chitsxan Clyeol chitesan. devamethasone
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&)
N

k1

(a)

—
o
Tt

WG A

Transmittance (%)

B [ 4 2 0 4000 3500 3000 2500 2000 1500 1000
pPpm Wave number (cm™)
=13
(a) [ - rehedoel (b)
% - i, \:J'—:;'. D30 HIHE DA
Wl Ty
= =
|‘4. T e, o0 o R
-i-; T' i ‘IU"‘:B"..-
3 [Ty =1
J pEx-54 i e W
nni A . ’ | 5 o
bax 11 £ rates bamin o || =¥ -I_-'n' ¥
- U“-—-— Ik e Y |, =
Lt e
19 : H T T 2 4000 3500 3000 2500 2000 1500 1000
ppm Wavenumber (cm )
15
[C) GCDEX: .1 mgimi
DEX: 00023 mgimi
8 1.04
5
2 —uc
z —GCOEX TS
o 0.5+ DEX
0.0 \— . .
200 250 300 350
Wavelength (nm)
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(a)

(b

HGC4 HGC/GC-DEX

20°C

37°C

) HGC4 HGCIGC-DEX (3:1)

Surface

Cross-section

(a) —a—Temsemturs
G OE-DER (3T
40{ 2o Bactis mocuns
£ o
£ E
2 w3
E_ 104 g
o
= ol =
=
L5
10 . -
200 400 600 800
Time (s}
() 1w &

10 15 20 25 30 35 40 45 50
‘!’empefauraft}

HGCIGC-DEX
(2:2)

(b)

G'&G" Pa)

(d)

G'& G" (Pa)

HGC/GC-DEX (2:2)

——G
—— "

: nee, g

10 15 20 25 30 35 40 45 50
Temperature (*C)

10 'Iﬁ 2In il5 Slﬂ 3b5 lll'l 4‘5 50
Temperature (°C)
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(a) (b)
, o e
10 o
= — 100 =
s % lu r r o' B
g £ . z
o = -]
_3 Lo
> .§ &y 2
vl =
10" i | L0
- o - - - - B
10 10n° 10’ w? (] 200 400 GO0 8O0 1000 1200
(C) Shear lil!'ll." (d) Time (s}
10’ HOCOC DENED Lie®
Ly ) =
_E_ 10 é Z r—— _‘aag
=l 2
E i ¢ 2
g '8 = 2
= g ; 10 §
= = 2
10" . . Lor
¢ ::‘ :nn 10748 200 400 630 800 1000 1200
Ish Time ()
zH7
[BCoEx 72 howy
(@) ®) oWy
_\m-/'/—\"/\"\/«\
GC-DEX T houry. M
56085 41 hanes = m
CC-DEX M houry ¥ | = -
OCOEN 12 hours GICADEX 3 haurs \f‘\
S e
o Y A
: -
i l-'nl'lll— -
10 8 5 H H o 4000 3500 3000 2500 2000 1500 1000
ppm Wavenumber (cm”)

Residual weight (%)

- HOC ST PR ol .
20— moCocomx ipras ey 1 |
i HOC/GE-DEX [111-PES enly

¢ 1 2 3 4 5 8 7 8 9
Time (day)

m 1 oz

Residual weight (%)

1204 e HOG AWTs P E Wi IOy
—a— HOCDCOER B:1)FE1 wits fy1oryme
100.] e MO CGCOEE 2:3)F00 with by saryse
80
80+ "
i
%04
i
20
e T T T T
0.0 0.2 o4 1] 08 10
Time (day)
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k1
N2
(')

Cumulative release (%)

100

—=—DSP1

—s—DSP 2

—&— GC-DEX 1

—v— GC-DEX 2

—4— HGC/DSP 1

—4— HGC/DSP 2

~—#— HGCIGC-DEX (3:1)
—a— HGC/GC-DEX (2:2)

L S N B P S LS BEL AN SEL A SEL S NAL A (R |
2 4 6 8 10 12 14 16 18 20 22 24

Time (hour)
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