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)
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olo
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[0108]

[0109]

[0110]

[0111]
[0112]

[0113]

[0114]

[0115]

[0117]

[0118]

SIS 10-2022-0048352

oA dHT BHE AFEA ofyst, AFHA €2 E vE aded 79

=
(CMO) 71wk o5 B5S5 Alxstes JAS Hodert.
%9

ol A CHI/CMC Bilayer®] 25 Sl we vsdEe] 77 S7kehs Ae HoFs 1

=

o
T 32 Y B 34 Wl =F AlRbel| wE ok whebe] £ A e soltt,

=; F 2 HEATA Aok WA= ARE HoF
L 5e 7t Ao s E[(CHI/CMC)y], 7hu$-o] v E(X-linked) % C-PC 9 ¢ 52 E(C-PC
Loaded) A&9] SEM #& o|u]x]o|r},

ki
>
rlo

of
i,
il
o,
—r
X
=2
=
AL
Nk
S
o,
o
i

T 6% Ztud gSZEU C-PC &Y & vy I8 WHIE 248 238 JehdlE ozt

T 72 7tud tgsEEed AET d4 A AES FAH Fo 2E PC WE AsS B3 Zd¥ agzol
=

= 82 OHP HEol ='E C-PC 39 tFdE A& Aot

% 92 C-PC ALdg tsdEd o3k 2012 Mxe T4 (5 28Z) Cell Counting Kit-8 (CCK-8) 4
WHoll 9Jgt M = SA AI(5-F J2Y2)E RIS

Aol
oJste] FAs A

e,
of,
ﬁ.llo
i
2,
ﬁoh
X
L
%
= 4

Atk @, S ANdE B 292 pAHoR s

ggF 7 535S 5 HAsE BT Aseg s o83 S4x71 =YW (Layer-by-layer assembly,
LbL assembly)< %3] A|%3AJTHE 1).

WA, 1 mg/ml w59 7]EAHCHI, Sigma-Aldrich) 89 % 1 mg/ml ¥%¢ ZI25AHEAEZ 2 (CMC,
Sigma-Aldrich) 89S A Z3Fa, 1M NaOH 2 IM HC1E Abg3ste] A7) 8A59] pHE 42 At (84
1). pH 49 &AM 7|EA 2 Fl22AHEAEZ o 2= 80% o]io] o] &3lx o] A3}, o]ojA, Alx
Zotz=nt Ae® 719 (Si-wafer) & FHISHL, olF FAEE We 7|EAMS] &9 FoEAR T 3A F
FaolA 7 zbdle] AFHE YSIATH(RA 2).  olojA, V] VTS SHEE us JFEEA E29 29
F& A 1027 HA g §F 33 SHRFA 7 Ak AHES AsHATHEA 3).

718 dA 2 R 39 AAolN IR JtEEAMEAER 0 A Afo]o] H7]H Qe s CHI/OMC <]
FAEJAL, A7) @A 2 E 39 H}FES gHEske] CHI/MCY] T2 58 Az, 47 9 2 2 39 #F
& & AfolE RbESte] Alzd FE<S 1 Bl(bilayer) FFoleh A HstaL, W Alo]S 5 S/PNAFSE o =
& Bl 5zt o] FAHJUTHE 2). = 2004 Hofx|= whep o], 3BL ¥ 19BL 74A] AFo] F7A9
<7k #Adslar, 45 Sk gsdite] A Atolel] mlaA A (linear) 4l A4 sixlo] dEEglom,
19BLe] 7= oF 1.8 unZ SAHE A

SIE dLFEZA -y FZAobd (C-phycocyanin, C-PC)2] Y-S 98] 5 EA 7fuE =YshA
& FYH 719 0.05Me] 2-(N-morpholino)ethane sulfonic acid (MES) €%
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[0120]

[0121]

[0123]

[0124]

[0126]

[0127]

[0129]

[0130]

[0132]

[0133]

SIHS31 10-2022-0048352

oo (0.2M9] 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC) % 5 mM¢ N-
hydroxysuccinimide (NHS)7} E&% 7Fal gdo] 3087 W8t 12} 7FuE 4+3sFar, 1X PBSE A& 3} th
(GA 4). ololA, 1A} 7tuwd v5dE5s F7HeR SR 373 Adx 34 glol, 2.5% glutaraldehyde
(Sigma-Aldrich) &0 45 H3+ Wx]3}e] 24 7twES APFATH(EA 5). 2 mg/mL C-PC (Sigma-Aldrich) <
golo] 7tug FdES ¥ & oF o] =& Ao A QFH o] M (incubation)dle] thaAdel vt
E Y2 C-PCe &<l (incorporation)d =& HEA 6).

C-PCe] &%} %, 37194 HAT C-PC WEE WA f8 teEE xWol ol7kE~(agarose, 0.25 w/v %) &

=g e EA BAS g3 Zo] 389, Quartz crystal microbalance (QCM)S o] &38te] =E 7|Ho R
QMg A=E A3l ZHo] Az = A QUM 71719 Fa H3E SHgozN e wag dek W
= L OREE gE"Eg gAIE 7 B4 = AFS AAkste] Ak, Profi ometer§ o] &

= B

oW, Porosimeterg o|&3std ThE2 59 7I¥E, 71T 7] ¥ RIE 4
sHith.  SEME ol&3dte] tsEEe AVl W tvEAe v Jus BRI %Ook%él WE AL
Photoluminescence spectroscopy (PL)C.Z UELEdA WEHE C-PCS ©X5te] A7t wE W&
stal W= AEs EA8AT. Micro readers Fd tsEF oA WEHe PG F
=S st WE As e LA

1. B588e stud g% 23 A3 L% 53
FEBAN b 1% dFBE Bal oA AnE T aE SYLH] B

Bl @ANAA Fug Pah Fugo) ¥ SEREE

106 o8tz e}, shae] o8] tEage] wart 4

Age w37k A7 44D F e AT 5 A

=
=

ofv 4o ol T

ohsature] FA 7 Skl ukel C-PC7F S E 4 e FiEo] SHE Euk oy} st o5 okt o
2o 3719] 71Fe] FAo] FREH C-PCe HFT HEFS T/ Y. "HE FA SV ZE U &
2 7139 FAE FX87] wEd A S7EC vlE WE FhEe] o 24 SAHAGT. e A4S/
0% /2] &= (Precursor layer/Core layer/Out-layer)ol] w2 C-PCe] Wt&E A ako] Aol7} FH3HA YElyT).
Z (-PCo W& AES #Ee A, zu)ole THORRE (C-PCY gate] od FA% whEo] vEhygtal, o
ol 4F RWe 7T AVIEY e, HE WFY A2 7|To2HEH C-PC ZAtel] og W&ol wAskgitt.
40 BL ZEelA 100 pg/mL o]’ C-PC7F WEHS =, o AR W&o (2012 A A7t S4 2 &

St 71 Fads FE2 IS t(E 4).

3. C-PC 3l mE 7l 937 7|¢v g5d&9 I8 £4

ZhalE QE AL A ZFH(chain reassembly)ell 93] thEZE9 U
(rough) SA4S Eom, o& <8 tEdE il C-PCE YT + 3 4 =

4 ddy. vhE gsdEedl CPCE 297 F ZF WiF-9] 71wl C-PColl osl #AB ¥ (covering)d Zo
ZEAJTHE 5). 7Fa® (OMC/CHD)y HE© A, 713 F327F T8 Fg=o] AA sl oF 18% 8=
A FFE] 5.8 FEE TAHJUTH
g e A USRI PO g

e

o] F=F&(porosity)E 7L, 713 (pore)ol C-PCE R Fo= %

(26 2 F1). YA WY F=FE(intra—particle porosity)%e

o
jl
N o=
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[0134]

[0136]

[0137]

[0139]

[0140]

[0141]

[0142]

[0144]

SIHS3 10-2022-0048352

F 1
= A7 FFE(total|F I UF  FFE(total|FFFE)
interparticle porosity) (%) intraparticle porosity) (%)
(CMC/CHI) HE 8.6018 8.4423 18.0442
(CMC/CHI) & &/CPC 5.5061 1.3827 5.887

g ol o3l C-PCY w53k WEo] Ao, 96A17F 744 A&l C-PC W&o HAES &0 4 9
ATHE 7). Wb, Z7)o BAstE 3248 W (burst release)S WA 37] YalA+= APES A1 8351 &
g or WES A3sts WHol axdd FHol AAE A

5. C-PC &¢YE 7l vFF 7|¥ gFZE9 ME 4 HUt

C-PC 4= vsdEe ol Hgste] MEZTA adE FHUEEgth. -PC Y tsEE AE2 dAld

Al
1 7148 el wek, 0 ¥o 2 3l 40BL USHES Axd ¥, C-PCE Tyt
= C-PCY el <Js) & A g ghgkAl S = Blo] BEEHITH(E 8).
C-PC AZg 525l 23 (2012 TtobA E(myoblast) 2] F4 &4 axts elsty] da, 247 dzaz 2
oA C2C12 AMEZE 79 7+ F7) wiekslgth. (2C12 ZolA X (Passage 6)2 249-ZHolE9 zF A (well)ol
3.5 x 10° WA HESSE e, w2 Dulbecco's Modified Eagle Medium (DMEM, Gibco® Life Technologies)®ll
1% AYAH/~EANEuto] Al YA (Gibco® Life Technologies)®t 10% =¥ 5% FBS (WELGENE)7} 3E3Hs wjok
NS AFE-Ste] skt

= 1S 10% FBS7F E3he vkl (FBS 10%)S Ab&3ke] wiekatiar, iz 2 5% FBS7F

ESHE ekl
(FBS 5%)& AH&3ste] widatalon, AT 12 5% FBS7F 23 vl oﬂ C—PC7} oly W29 Hrteto]
Azg YA (Filn_CPC)S Ab&sle] wjsledon], A3 2= C-PC7F FUH L op7bas AgFo] =xd o
THUES 5% FBS7F 23 wikdle] Hrbste] Alz® vl (Capping (PO)S ARt widatoiar, A 32

C-PCE 100 pg/ml FEF 5% FBS wjFHo] H7bgh wjFH(Exo_(PO)< AR&3te] w433l
Film_CPC IHS FBS 10%2} AL HAFSE MXE F2 AERES HoFon, opylzx 7@%%‘01 g
Capping_CPC L&A+ FBS 10% ZEHY ¢ ¥ xﬂg =4 A7} AHEAU(E 9). o2 Edjo] E =9
s e oste] FBSE A & das @ ALt ol Ayve B ZAEA otER~7F C-PCY 4
X S FFA T dEdEery W3 (burst release)S A3lgt A¥eta AdET).

1=}

o
mzm
o

)
"

FE
ol

ﬂl Jﬂ
ol
Oy

4y

AN E B 2] YEA ANE dAHon Agsglon, ¥ Fqel
W @A ohish, A Bold B9l A48 A Aoy E 24
A5l el 5w Aol
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k1
N2

1
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02 Plasma-
treated

substrate \f- -

ZIHSd 10-2022-0048352

v Repeating

I
CHI (+)
Washing
ZEH2
2000
1600
1600
'E‘ ‘Mﬂﬂ-:
E 1200 - 5
& 1000 4
E o
s 800
£ 600
400 - !.-""
200 ./!/
n- A T L L) L) LI L] L] L L)
2 4 6 8 10 12 14 16 18 20
Number of bilayers (n)
ZEH3

pH 6.7

1104
100+

w
(=1
i

8 3

Normalized thickness (%)
2 b3

—=— (CMCICHI), film
—&— Crosslinked (CMCI/CHI)_ film

ES

0 20 40 60 B8O 100 120 140 160 180
Time (h)
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EH4
5" 138L L T, 40BL —
EN E 71
2x ge—t " 3 ol = 2 .,'—'_'_'_"'_-_r'
2w s m] 3
£ / g go-u ' H i
ald el
§15 M ': L I ‘g wd
§1n ERZ 2 90 1
HE g nls 3lhl
TE T R R h e “n Lad
- TRARRRRR R TE R R b % Ak R e
Time (h) Time {h)
| Thickness Amount of released C-PC Release behavior
6 BLfilm 298.9 nm 4.87 pg/mL Saturation after 24 h
13 BL film ‘ 1.01 jim 36.57 pgfmL Saturation after 48 h
30 BL film 2,75 im 81.54 pg/mL Saturation after 72 h .
40 BL film | 5.52 pm | 112.36 pg/mlL Sustained release after 48 h

Pore number fraction

{cmc/cHI) film
0.05
0.04 a
{ ]
0.03 7
£ Bl
§ oz =5
E £
E oo g 3
8 £3
o - : al
9 o &1 o o s IN : 0 40 &0 a'o II.(:"Q l;ﬂ'
Pore diameter {pm) Pore diameter {um)
{cmc/cHi) film/cPC
o014
4 4
0.012
a5
001 = 3
0,008 E s
0.006 g 2
0.004 B 1s
-
o002 A
s 2 2 05
o 20 an &0 L] 100 120 [} - - - - - v
Pore diameter (jm}) o 200 400 BO0 B0 1000 100
Pore diameter (pm)
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=97
_ 1204
—El i
= 1004
g )
@ 804
E E
® 60
T J
E 404
= J
E 204 —m— CMC/CHI
g n- —&— CMCICHI_Capping
g o ]
0 10 20 30 40 50 60 70 80 90 100 110
Time (h)
EH8

k1
N2
©

1.8 #
e, Calke tfor Tduys). Cell counting (for 7days)

1.4
124 |
1.0
0.8+
0.6
0.4
0.2
0.0

s ; Comrol Film_CPC  Capping_CPC
Fasu'ﬂ' ﬁsﬁwm—g&nﬂw@cﬁiﬂa‘?c 9

o =~ O W
Lol s )

-

Optical density at 450 nm (OD)
i i

L=

Number of cells (x 10* cellimL)
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