wO 2022/014809 A 1 |0 00000 KOO O 0

20229 1920 ¢ (20.01.2022) \wipO | PCT

12) 539 afﬁ%ﬁﬂ ol FNE FAEL

o AAASARAT
43) A ;711 o 9? 10) TAFNHE
WO 2022/014809 A1

(51

@1
(22)
(25)
(26)
(30)

(7

(72)

= A5 EF: 2 42 103% 8043, Gyeonggi-do (KR). A7 (KIM,
CI2M 1/12 (2006.01) B33Y 70/00 (2015.01) Minkyung); 16566 27| & sHA| H4d7 H4 Z668H
B33Y 80/00 (2015.01) B33Y 40/20 (2020.01) 7 19-15 205 3., Gyeonggi-do (KR).
ZAEYNE: PCT/KR2021/001999  (74) thz]¢l: ¥ (PARK, Sang Youl); 08505 A -&A] T3
. T Ak A g2 2 3 .
FAZLA: 2021 2 9 17 9 (17.02.2021) T 7R A 22 123 1403 %, Seoul (KR)
. N 81 AT e FAVF e s s s B TR T
=0 ozl . ]_ ( i A Ll
sddel: el W Hele] H3E $13ke]): AE, AG, AL, AM, AO, AT,
FA Elel AU, AZ. BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
oA R CL. CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
TR :
EE. EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU

_ N O o] ) ) ) ) ) ) ) ) ) ) ) ) )
T S Zzéalig%(l;g;%% o ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN, KP, KW,
10-2020-0184770 2020 4 = (28.12.2020) KZ,LA,LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
299 mlewtdxAo  FH3A  (BAOBAB MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
HEALTHCARE INC.) [KR/KR]; 15588 7 7] &= QFARA] PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, 8A, SC, SD,
A2 whokr) 8hE 55 sHkr) 8Fa H ) H LAl E 5133 SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
(/\]—%)’ Gyeonggi_do (KR) UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.
Wz} A 5% (JEON, Hojun); 15010 A7) % A2 A (84) AR (=] A7) gl 3 7be @ Bs 572 9

A2t e 2278 2 25-24 13013, Gyeonggi-do (KR).
324 (CHOI, Eunjeong); 15631 7 7] 5 SHHA] 4=
T ARE 114 203%F 6063, Gyeonggi-do (KR). 73E T
(KANG, Donggu); 15623 24 7|%= HikA] 454 23
2 83 6075 4043, Gyeonggi-do (KR). A4 Z (JUNG,
Kyoungho); 13943 Z7]% QFFA] Fb7 rekvbil

] A8 o] H3E 939): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA,RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), -2} Ao} (AM, AZ, BY, KG, KZ, RU, TJ, TM),
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI

(54) Title: THREE-DIMENSIONAL CELL CULTURE BED FOR MASS PRODUCTION OF EXOSOMES, AND PRODUCTION

METHOD FOR SAME

(54) T 2 WA AT fFAALE 33HY A Z ) = B o] o Az Wy

10

(57) Abstract: Disclosed is a three-dimensional cell culture bed. A three-dimen-
sional cell culture bed comprising: a three-dimensional scaffold in which struts
formed from a bio-ink composition are disposed in two-dimensional layers, and
the two-dimensional layers are stacked, forming a three-dimensional structure,
with gaps formed between the struts; and polymers in the form of fibres, provid-
ed in the gaps.

(57) 8 3 2kl A E Wl =T A AT 3 2k Al A =
Hpol S A=l TAHER I E AEFEC] ojxd folo] ol WL
i, g7 ezl weololgel AFH ol 3 A FRAE oFH, 47

ol dA€ 3 2AEE B AV FFEC A



WO 2022/014809 A |10} 000000 A0 OO0 0O

(BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

=70

—  FAFRALE A &} A (FoF #2172 (3))



=
=

d

% o] o] A=

PCT/KR2021/001999

|

2 O7HA A

]

3 AA
AZ Y FAAE 33 A E vl vl

ooTl
e 7]

%)

WO 2022/014809
k:
2] Aol

% 9)

1
=
[2]

H

G o Wz
—_ = —_
;O 1_ (L3 ) .‘_I‘HOH
ioimnﬂ ﬂruMi_.ﬂ,mlLHt
ﬂﬂ?\ EAEW&%
ﬁ ﬂo_elwmm_. Jxln/ledlEﬂ.J
5 =y e X oA N
e TR B FHYEE
o wﬁidlﬂ_@@.ﬁiﬁﬂ
T B R
N kS oo Wy X
%ﬂ@m%ﬁwmﬂﬂ%@iﬂ
~ 10 ~
& Xy Mu N T o N g o
%zﬂVfr]@_ﬂ%%%zcw
7@&0£ow_.1|ﬂvoLE1|ﬁ.
Ky m AT s N
_Al . Of AT m_x ﬂ io OTI ATd o ﬂArO JE @_.H
MMmE%ﬂ%N&uTﬂﬂw_oW@
woo»n_/n&o%ﬂuwﬁm:w@%ﬂﬁma
Aﬂ H‘L-,.H;L HL.E‘IF ‘Ir‘lﬂo
éﬂﬂu.zﬁuoﬂﬂm;fﬁﬂf
= o= < 0 o = J
dﬂﬂoﬂﬂum}g&o_uﬂl]%,iﬂpl
M = %7M1raaw;oﬂﬂru
ST BTN W
e o S Iy
A RN N W )
= o —_— —
O#?dﬂquﬂlﬂﬁdlﬂtﬂ oﬂﬂ\
= o '~
\ag%fwmﬂrﬂg%iﬂmgg%%
TPderd g RETM L
o — w \ﬂno]ﬂ;mon
ﬂﬁﬁﬂr%&ﬂﬂﬂxh% w2
o M SN O mﬂD
o op A T RO W g AR e Qi
B TSR RN ® ST

Fo]

ks)

%1-

=

=

=

A Y| o] E(Alginate)

o}

=

A 2 F-AF 7] E4H(Chitosan) 3

191 4

DS
1!

e o]
A 24 A=l F7EE o gli= (A, 1e]aL o]

5

e ]
2EA] e A2k Al E

1

kel
=]

=

[e)

Ay
s ol

[4]



WO 2022/014809 PCT/KR2021/001999

[5]

[6]

[7]

[8]

[9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

2
g o] A A
713 A

v S QA s e 54 R AE o] F3E AL, F7AH E ]
WF Ft S7IAE iz 2o iEE At 7d S o =3k Al E
Hj = B ool o] Al & Ale e

e, 2oy 2 VA EA W= dass dEeR dojd 5 =32k
Al = R ol o] Al S Ale g

e, 2 g ol s dstaral sk A= o) el A AE A s R A A
o, AFHA B EHE BAES ot o] A ZNH e HoF T4
7= Al Al B getA oldiE 5= & Aol
A HE s

Fro gue Sehert AdE 5 ok
R

el 45 = o
UekatA ml g A3 o] 2k Hlolo] 2 F3aty], 7] A3AES S-S ol A

=
o
i
> g,
0%
N
N
I
[
P
miﬂ
o
S
>
ed
o2
12
o
=
e
i}
i
%o,
o

ol A4z ERE] A
e}

ol Azsto] F7] A2vkeFo 2 vpastA vl E E A4 o] 2 oo & x sy,
A7 Ad~EZELE Ao A vhals o, 47] Al2~E S E9] Alo] ¢ o
A= 4= Qo

Egh A7 vlol @ A 2SS AW 22 A B4 2 7HuALE
e 4= gl

Tk AV AR BEEE, A a3 A A AV AL EE ol 22 23S
At

ok 7] A ad-Ak=, Z2k7(collagen), &34 alginic acid),



WO 2022/014809 PCT/KR2021/001999

[17]

[18]

[19]

[20]

3

-1l (albumin), A 2} ¥l (gelatin), 7] E-2F(chitosan), 2! =1 3] B 2 21 (silk fibroin),

\=]

w1
= 9] §1EFo] = (polypeptide), & 3% (hparin), ¢4 Y] ©] E (alginate),
d) ~ E @h(dextran), 2= % 0] Bl A 7 o] E (chondroitin sulfate), & =~ E &
d 7 o] E(dextran sulfate), o} 7}A] ©} 7 (acacia gum), E 2} 7}ZF2] (tragacanthin),
¥l (pectin), -T-°}4 (guar gum), 3] &FE4F(Hyaluronic acid),
g 7HE Al W E 8] 2 E @ (Carboxymethyl dextran),
Fh2 &5 A v e Al & 2 Q 2~ (Carboxymethyl cellulose), 3 EFo] = (peptide), =] 31
e} o] == (oligopeptide), ©}7Hagar), 7}&} 7] H(carrageenan),
zhek & whi(Galactomannans), 2F¥H(Xanthan),
W EF-Alo] & 2 9] ~ E 2l (Beta-Cyclodextrin), ©}'H 2 2 (Amylose, 584 ),
3] ¥ # (fibrin), & F F(pullulan) E ¥4 7 ¥ (Tertiary amine starch ether) 2. &
o] Fo]Hd Ao B HE AElE = Hojk o] - sl & Egslal,

871 A AE A=, FUHEANPLA), 7 2 EE(PCL),
Z 828 F4HPGA), &8 (D,L-3 E2t-co-2 2] ) (poly(D,L-lactide-co-glycolide;
PLGA), 2| (FIZ22E), 22| (L 2ZE), 2| Gl =5 AL E g o] B),
Z (3ol =5A] Wl g o] E),
Z[(3-3Fo| =FA B g ©] E)-co-(3-8Fo| =5 A 2] ] o] E)(PHBV),
E2t}o] £AE2(PDO), E 2] [(L-FEFo] 2 )-co-(FFZ R FE)],
E 2] (el 2= H 25- 2 §H(PEUU), = & [(L-2 Bl o] =)-co-(D- 2Bl =),
Z g [o € dl-co-(B] E & A=) |(PVOH), 3| =5 A| o} 3} E} o] E (Hydroxyapatite; HA)
2 BE ] ZF E 25 o] E(Bphosphate; B2 O] Fo] ] o2 HEH AEly] =
Ao o] = shtE £33 4 ok

E3, A7 A 2d2, A vl dAa 2 E T 1T F% WA 100

g, 7] ARl A=, of = | = v & ¥ (Adrenomedullin),
7] 2.3 o] ol ¥l (Angiopoietin), A7k 8] <#& 4 €1 AH(Autocrine motility factor),
= &4 9l A (Bone morphogenetic proteins), 43 2 &A1 74 A <1 ZH(Ciliary
neurotrophic factor), ¥ & % & & 91 Z}(Leukemia inhibitory factor),
S1H| # 71-1(Interleukin-1), 1 E] 7 71-2(Interleukin-2), ¢! E] 7 71-3(Interleukin-3),
S1H| 71 -4(Interleukin-4), 1 E] 7 71-5(Interleukin-5), ¢! ¥l 7 71-6(Interleukin-6),
S1H 7 71-7(Interleukin-7), # B A= ¢1 AH(Colony-stimulating factors),
o) 2] M| 32 5= 2] 2} = 91 ZH(Macrophage colony-stimulating factor),
] B 2= 91 A (Granulocyte colony-stimulating factor), 2§ -1~ T 2] Al 32

=2 2= 1 ZK(Granulocyte macrophage colony-stimulating factor),
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1.3 /3 4 1 AH(Epidermal growth factor), | & A1(Ephrin A1), ol 3ZZ & A2(Ephr1n
A2), o] 329 A3(Ephrin A3), | 3221 A4(Ephrin A4), ©l| 3271 A5(Ephrin A5), ol 3=
B1(Ephrin B1), ©l| 32 &1 B2(Ephrin B2), ]| 32 &1 B3(Ephrin B3),

of| 2] 22 2 3 o] of| Bl (Erythropoietin), 41 f- O} Al 3£ A1 7= 21 @12} 1~23(Fibroblast
growth factor 1~23), A& A4 5% & 2 F(Bovine somatotrophin), 2173 o}l A| 3 7]
5= 217 9 &F 1 2H(Glial cell line-derived neurotrophic factor), 5% (Neurturin),
7| 2 M|  (Persephin), o} 2 H| ¥l (Artemin), A 433} 91 2 Growth differentiation
factor-9), {FA| 3= A & <1 X (Hepatocyte growth factor), FF -2l
J 4 Q1 A (Hepatoma-derived growth factor) 1< & (Insulin),
2l -7 A 2 91 A (Insulin-like growth factors),
AR 4 Q1 2}-1(Insulin-like growth factor-1),
A 241 Z}-2(Insulin-like growth factor-2), $1E %1 (Interleukins),
3 52 Q1 ZH(Keratinocyte growth factor), A 30| &

[ (Migration-stimulating factor), 2} & -1~ 2] Al 32
21 ZH(Macrophage-stimulating protein), 7} o] 2. 2~E}El (Myostatin), &l & &

1~4(Neuregulin 1~4), 7 % E 2 ¥ (Neurotrophins),
=] -2 217 & Q1 AH(Brain-derived neurotrophic factor), 2178 44 221 ZH(Nerve
growth factor), 7= E 2 ¥ 3(Neurotrophin-3), 72 E Z ¥ 4(Neurotrophin-4), Ef §F
314 <1 A} (Placental growth factor), @l &2} Al (Renalase), T A 343 7491 AHT-cell
growth factor), E & K 3 o] o] €l (Thrombopoietin), & 2 A 3} 48 <1 2} (Transforming
growth factor), & 2 A A 4-<1 2} ¢F 3 (Transforming growth factor alpha),
&) 4 A 32 24 Q1 21 W EF(Transforming growth factor beta), & %F 3| A} 912}
¢} 51K Tumor necrosis factor-alpha), & ¥l 3] A 7491 ZH(Vascular endothelial growth
factor) 2 wnt? & 127 2 (Wnt Signaling Pathway) 2 o] F0] Xl - 0 2 1F
A el = XJo-] o-]L StUE 2SSt o= 9l
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E @ 2~ =FEH] YA (Moo Gloo TI) Transglutaminase),

oty eoln| =3 2 F 7} = 1 U] o] 1] = [1-ethyl-3(3-dimethyl aminopropyl)
carbodiimide; EDC], 3} 0] =5 A] 2 21 o] 1] = (N-hydroxysuccinimide; NHS),
v Eolu] =3 2 dof| gl 7} 2 H t] o] v = 3fo] == & & 2 g}0] = (dimethylaminopro
pyl ethylcarbodiimide hydrochloride; EDAC),
sho] B A ¥l 2 E ¢ o} & (hydroxybenzotriazole) %
= FEF U] 8l o] = (Glutaraldehyde) 2 o] 5] 71 7 0 2 B MBI 5] = Aol %
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[57] 32 2N E=(100) = vlol @ ol A A E R A H AE S (strut, 111, 121,
LOE©] oA #le]o](110, 120, ...) Aol v o] x4l =l o] 2] (110, 120, ...)
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[61] A7) A A=, Zeb il (collagen), &7 AHalginic acid), 251 (albumin),
A 2} €l (gelatin), 7] EAH(chitosan), 21 = 3] B & 2l (silk fibroin),
o] e} o] = (polypeptide), 3l 2 # (hparin), &A] 1] o] E(alginate),

d) ~ E @h(dextran), 2= % 0] Bl A 7 o] E (chondroitin sulfate), & =~ E &
d 7 o] E(dextran sulfate), o} 7}A] ©} 7 (acacia gum), E 2} 7}ZF2] (tragacanthin),
¥l (pectin), -T-°}4 (guar gum), 3] &FE4F(Hyaluronic acid),
g 7HE Al W E 8] 2 E @ (Carboxymethyl dextran),
Fh2 &5 A v e Al & 2 Q 2~ (Carboxymethyl cellulose), 3 EFo] = (peptide), =] 31
e} o] == (oligopeptide), ©}7Hagar), 7}&} 7] H(carrageenan),
ZHek & 7h (Galactomannans), XFEH(Xanthan),
W EF-Alo] & 2 9] ~ E 2l (Beta-Cyclodextrin), ©}'H 2 2 (Amylose, 584 ),
3] ¥ # (fibrin), & F F(pullulan) E ¥4 7 ¥ (Tertiary amine starch ether) 2. &
o] Fo X T BRI HE = Aok o] = shE et Ad 5 9

[62] 371 3 AR A=, ] EFEANPLA), 2] 7FE 2 EHE(PCL),
Z 8 =8 FAHPGA), (D, L-8 EAl-co-= 2] F4h)(poly(D,
L-lactide-coglycolide; PLGA), =8| (228 &), 2| (L8 28 E),
ZY @l =S AR E ol BE), Z(Etol =5 el ol E),
Z[(3-3Fo| =FA B g ©] E)-co-(3-8Fo| =5 A 2] ] o] E)(PHBV),
E2t}o] £AE2(PDO), E 2] [(L-FEFo] 2 )-co-(FFZ R FE)],
=2 (ol 2B 2-5-2 ') (PEUU), & 2] [(L- 2 EF o] =)-co-(D-E1EFO] =),
[ E dl-co-(B] d & E)|(PVOH), 3| =5 A] o] 3} E} o] E (Hydroxyapatite; HA)
2 pELZH ¥ 29 o] E(Bphosphate; B2 o] Fol X o B AE M E E =

ol of 1= sl el A9 4 glu.
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A=, o} =) =W & ¥ (Adrenomedullin),
| €1 (Angiopoietin), A} 7F-H] 25/ €1 A} (Autocrine motility factor),

28 2 (Bone morphogenetic proteins), 43 2 &A1 74 A <1 ZH(Ciliary
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neurotrophic factor), ¥ & % & & 91 Z}(Leukemia inhibitory factor),

S1H| # 71-1(Interleukin-1), 1 E] 7 71-2(Interleukin-2), ¢! E] 7 71-3(Interleukin-3),
1B 7+ 71 -4(Interleukin-4), 21 ¥ 7+ 71-5(Interleukin-5), Q1 E] 7 71-6(Interleukin-6),
S1H 7 71-7(Interleukin-7), # B A= ¢1 AH(Colony-stimulating factors),

o) 2] M| 32 5= 2] 2} = 91 ZH(Macrophage colony-stimulating factor),

] B 2= 91 A (Granulocyte colony-stimulating factor), 2§ -1~ T 2] Al 32
=2 2= 1 ZK(Granulocyte macrophage colony-stimulating factor),

3.9 4] A1 AH(Epidermal growth factor), | == &1 A1(Ephrin A1), ©ll = &1 A2(Ephrin
A2), ol 321 A3(Ephrin A3), | 321 A4(Ephrin A4), ol = &1 A5(Ephrin A5),

ol 3 1B 1(Ephrin B1), o] 3= &1 B2(Ephrin B2), ol 3= &1 B3(Ephrin B3),

of| 2] 22 2 3 o] of| Bl (Erythropoietin), 41 f- O} Al 3£ A1 7= 21 @12} 1~23(Fibroblast
growth factor 1~23), A& A4 5% & 2 F(Bovine somatotrophin), 2173 o}l A| 3 7]
5= 217 & & 1 AH(Glial cell line-derived neurotrophic factor), 75 % (Neurturin),
7| 2 M|  (Persephin), o} 2 H| ¥l (Artemin), A 433} 91 2 Growth differentiation
factor-9), {HA| 3= A7 <1 ZH(Hepatocyte growth factor), I+

J 4 Q1 A (Hepatoma-derived growth factor) 1< & (Insulin),

= - A & 21 ZH(Insulin-like growth factors),

AR 4 Q1 2}-1(Insulin-like growth factor-1),
A 241 Z}-2(Insulin-like growth factor-2), $1E %1 (Interleukins),
3 52 Q1 ZH(Keratinocyte growth factor), A 30| &

[ (Migration-stimulating factor), 2} & -1~ 2] Al 32
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growth factor), E 1 .3 ©] o €l(Thrombopoietin), & 2 A A - <1 A} (Transforming
growth factor), & 2 A A 4-<1 2} ¢F 3 (Transforming growth factor alpha),
&) 4 A 32 24 Q1 21 W EF(Transforming growth factor beta), & %F 3| A} 912}
¢+ 3}H(Tumor necrosis factor-alpha), & ¥ 3] 4 4 21 2}(Vascular endothelial growth
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o1 ehibE Eakoh 212 4 9t

71 7L A =, A7) vhol & Y A 2 E 5 0.00001 T =% WA 30 T H %!

= F% V7Sl

Ad 4= Ak A7) 7 A 7F A7) vlol @ el 3 A E S 0.00001 3% 1] 9Hel
AS-323Y9 2AE= Az A 7AH BAL AT 2 dARAE RS0 R
& 2= 3G 7haLAl o] =4 0= <l

A= AL E 7 9,30 5FR =3

W il 22 A ARG3E7] o] E FAI7E S o Tk
A7) Z2EB(111, 121, ...)2 3D H o] & Z - E{(300)E o] &35Fo] vlol e =

ZAAEZ A A A o) 23, 3D vle] @ Y E{(300)0 4 &8 ==

ZEZ(111, 121, ..)9] A 0] 10um WA 2mmY = ATt 7] 2EE (111, 121,

L) XY HH o ® AlFE = oAk dlo]of(110, 120, ...) el 7] A=

o
30 =

~~

Wepow Baol v F )l 2ula 4] 2EB(IL, 121, ..) 25
Weko g o] o]kl #lo]of(110, 120, ...) Aol A 7] AR Whgko & R0



WO 2022/014809 PCT/KR2021/001999

[71]

[72]

[73]

[74]
[75]

[76]

[77]

[78]

11

=3

32k8l 20 EE(100)= 25 WL E H5229] o]kl 2ol (110,
X—i%—%ﬁ}% THAE o=, 7hzhe o] ak4l #lo]ol(110, 120, ...)

Aol = ~EB(111, Dol el dE ajd ") 1wl ar ~2EB(111, 121,
LB M wrare z%;g o] x4 # o] of(110, 120, ...)"}tc} Aol g 4= 9l

»Enq o o) o] ah, A1 o] 2 #olof(110)ol M= ~ERAIDEC] A1ao

mlds 2= 9l 12 o] 191 # o] o (120)0) A 3= 2 E B (121)E°] Al 14ak

Aol g AR FoE MAH = Ak AT XF BT 5 U, AR FE
el 4 Qlar, AEre X5

Y5 WL g vk ol ok Ee, Al X5 W
L

Z~EB(111, 121, ..)5 0] 7212l o]zl dlo]oi(110, 120, ...)ntc} v g &)=
wheko] Aol el el AEEI(111, 121, ..)ES AA Bgo R g =, 1 e
ZESN(111, 121, ..)F Abelelli= a=r(130)°] FAdH k. A A] oo o] &b,
F(130)> 1 A 71 7F 1 gm W A] 3mm©] 3L, &= & (porosity)©] 1 % W #] 99
%©] 21, § I} & (tortuosity) ©] 1 % W] 99 %©| 31, = = & (permeability)©] 1 % W A]
99 %Y 4= 3l

fo}(zoo)t 32 2912 =(100)2] TH I F=(130)E Wl Al 3-H .
AFE-2F200)3= Ftol ¥ Hej R, ~2EB(111, 121, ..)F Y 2 A A S
7HA = ek A A] o)) e shdH, arE2K(111, 121, ...)= 0.1um WA 10ume]
ARL 7HA = Ak A AA] oo o s, aLEAH(111, 121, ..)= A R
2= ok, RN, 121, ..)= 2k, Ao E, 7] B4, 18] 31 A e}l of A
AdeE = Qv dhol s o] aEAH(111, 121, ...)3= 33 21E=(100)9

>/

EHTG FF(130)E Wl A 157 e 2 HHOﬂQOJ Nl B I
FWA S Wel F71Ae] 32 W ol 7he Al fhe ERh, ALt ANLL 121,

LT T30 ER S SV 48 HAS)s,

o5} <28t A 1A A] dlof] w2 3 A3 1) Gl = (10)9] A2 W o)) o &)
LA BHA A g g

533 A 1A A] ool up2 3249 Al E w = o] Az WS A Ely] 9 gt
S ] R

538 Faxehd, 3abd A E v fl =] Al PR vlol @ A A =S
ZH 8= @AI(S10), 33HY A 9 v A (S20), 33 A= A 3]
HA(S30), 33 A E= T A7) WA|(S40), T BAI(S50), 18] ol AFE

A (S60) S 383t
Hlol @ &l = A E 8] WA



WO 2022/014809 PCT/KR2021/001999

[79]

[80]

[81]

[82]

[83]

[84]

[85]
[86]

[87]

[88]

[89]

[90]

12

A7 ARl BR8] G, 7)ol A A e AREl A RS Fl ek
Aol A A QN AT B FRe AEstden®g, S5 VA=
ety &2 gk

2J7] R34 &2 -5 DPBS(Dulleco's phosphatebuffer)S- 3 37 40 °CU A] 60

°CO| =50l A 30 & A 3 AIZE &8t 5o & v, A3 A =2 -DPBS & 9
B} E ¥ 5 & (Methacrylic anhydride)& £ 3}3Fo] 2 A|ZF U #] 4 A]ZF FQF
T3S XA 7= Ad 5

A7 AEEAAE =4

A1
it
Ty
é
i
&3
olo
o,
™
o2,
s
i
i
o4,
ot
oo
18
o
2
(o]
T,
N

tubing)°ll Y ¥+ 3 30 °CW A] 50 °Coll 4] DI water& AF-&3le] 57k
o)
=

A (dialyze)3h= A Y 4= At

7 AR B QAR dAE, FAE S8 A AT =AY 5
AT DAl A7 F FE AxsE A ok

71 A A E 7ha Al Z3F A =, AR AT ARl 22
A2 L 7 A S ek A g ATk FAA L AR E TE A
T Adsstdon®, S5 VA= sty & vl ek A 7dd
A7t QA E o 23 5

3k 2 EE =9 BA(S10)+= 3D HEol & LHE & o] &3lo] Hiol 2 =
ZAER A~EB(111, 121, ..) < &8935

4 B o] A 1A A oo upg) 3D Hio]l & X HEE o] &5t ~EZS
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A7 AR A=, Z & Al (collagen), €714 (alginic acid),

&1l (albumin), A 2} ¥l (gelatin), 7] E4F(chitosan), 2 =1 3] B 2 Q1 (silk
fibroin), Z 2] 31 €} o] = (polypeptide), & 2 (hparin), & A H| o] E(alginate),
o) 2 E gh(dextran), 352 ] §l A 7| o] E (chondroitin sulfate), B 2~ E ¢

A 7)) o] E(dextran sulfate), °}7}A] o} A (acacia gum),

E 2} 7172 (tragacanthin), 2 €l (pectin), 7~} (guar gum),

3] &5 24 H(Hyaluronic acid), A+ 7H5 A W € @ 2 E @ (Carboxymethyl
dextran), 7F2 5 A v & Al & 2 @ *(Carboxymethyl cellulose),

3 E}o] = (peptide), = 2] 2L 3 EFo] = (oligopeptide), ©}7}Hagar),

7+e}7] W (carrageenan), 22 & TH(Galactomannans), XF¥H(Xanthan),

W EF-Alo] & 2 9] 2~ E 2l (Beta-Cyclodextrin), }'H 2 % (Amylose, 584
AR, 3] B A (fibrin), = ¢H(pullulan) 2 A A ¥-(Tertiary amine starch
ether) & & o] Fol % # 0 R E] HEE] = Ao & o] = sh} & ¥ §e}al,
71 A AL AR, EYEEANPLA), &9 7T 2= (PCL),

Z =8 FAH(PGA),

22 (D,L-8 EAbco-= 2] Z2h)(poly(D,L-lactide-co-glycolide; PLGA),
ZFIZEEE), 2 U REE), TG ESAEE H ol E),
Ze(Elo| =5 A e ol E),

Z2][(3-3Fo] =E A E] E| o] E)-co-(3-3 o] =EA ] | o] E)(PHBV),
Z o] S 4E(PDO), =2 [(L-ZEFO] =)-co-(FFZ 2 2],

Z ¢ (] 28 298 ¥hH)(PEUD), & 2] [(L-Z Bl o] =)-co-(D-BEFo] =),
2 [N E A -co-(H] 4 & =) (PVOH),

3] =5 A] o} 3} Bl o] E (Hydroxyapatite; HA) 2 BE 2] ZH &

¥ 25 o] E(Bphosphate; p= O] Fo] X o R HEH AElE = Hol % o =
stuE 2 gsheE A9,

3AF A Sl F =

Al 7 el hof A,

A7l AR RS A vlol g ol AR =1 =8 U] 100
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(738111 A 7 &l

=4
A = -
ol Al A, wrdle, T, A, ma, U1,
A A3

o)
Fetal bovine serum(FBS) ¥ j| &kl %] M| 32 D A E 2] 7| A & o] Fof %
T O BB JEE = Aok o - s E 2 EekiE 59,

3R A SE Al FHl =

& 12] Al 11 &ell Sle A,
271 A4 12z, o = 8 v & ¥ (Adrenomedullin),
7] 2.3 o] ol ¥l (Angiopoietin), A} 7F-H] %54 1AM Autocrine motility
factor), = &4 @2 (Bone morphogenetic proteins), A4 5. &4l 74 A
?1 ZH(Ciliary neurotrophic factor), ¥ & ¥ & 4| 21 ZH(Leukemia inhibitory
factor), ¢! E]+71-1(Interleukin-1), ¢! B +71-2(Interleukin-2),
S1H 7 71-3(Interleukin-3), ¢! E] 771 -4(Interleukin-4),
¢8| 71-5(Interleukin-5), 1 E] 7 %1-6(Interleukin-6),
o187+ 71-7(Interleukin-7), 4 &A= X}(Colony—stimulating factors),
o) 2] M| 32 5= 2] 2} = 91 ZH(Macrophage colony-stimulating factor),
] & 2= 1 A (Granulocyte colony-stimulating factor), 2§ -
) A A 32 ZF =21 2= Q1A (Granulocyte macrophage colony-stimulating
factor), 3 3] 43 74 €1 AH(Epidermal growth factor), | &1 A1(Ephrin Al),
of & A2(Ephrin A2), ©| 321 A3(Ephrin A3), °l| 322 &1 A4(Ephrin A4),
of 32 & A5(Ephrin A5), ©| 2= B1(Ephrin B1), o] 32 & B2(Ephrin B2),
o] 32 g1 B3(Ephrin B3), °ll 2] 2= 2 3 o] o] ¥l (Erythropoietin),
Aol M| EEA) =31 Q1 A} 1~23(Fibroblast growth factor 1~23), 4 /4 %
=71 & Z ¥ (Bovine somatotrophin), 217 o} 1l M|3Z A -5 A7
Q1 ZH(Glial cell line-derived neurotrophic factor), 5% (Neurturin),
7| 2 A # (Persephin), ¢} 2 €| ¥l (Artemin), 4 433} 1 ZHGrowth
differentiation factor-9), {FAl| 3£ A %<1 A} (Hepatocyte growth factor),
-2 A2 <1 A (Hepatoma-derived growth factor) $1% & (Insulin),

el & F- AL 2 <1 A (Insulin-like growth factors),

Sl & F A 221 Z}-1(Insulin-like growth factor-1),

Sl & F- A 2 Q1 A}-2(Insulin-like growth factor-2), 1| 5 %! (Interleukins),
2} A M| 3£ 52 Q1 AH(Keratinocyte growth factor), Al 30| &

Z}=r 1 ZH(Migration-stimulating factor), 2 5 7~ tH 2] A 3£

%2 91 ZH(Macrophage-stimulating protein), 7} o] 2.2~ E} €l (Myostatin),

&l = # 1~4(Neuregulin 1~4), 7 % E 2 ¥ (Neurotrophins),

=] 72 2174 & &1 AH(Brain-derived neurotrophic factor),
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2173 2 41 ZH(Nerve growth factor), 7 2 E 2 ¥ 3(Neurotrophin-3),

¥ = E 23 4(Neurotrophin-4), Ej¥F 31 A <12} (Placental growth factor),

Al g2} A (Renalase), TA| 3£ 4 %1 AH(T-cell growth factor),

E B ¥ o] o !l (Thrombopoietin), & 2 7 324 €1 A} (Transforming growth
factor), & 2 A 2+ 4212} &3} (Transforming growth factor alpha),

&) 4 A 3L A 24 Q1 21 W EF(Transforming growth factor beta), & %F 3| A} Q1 2}
<3} (Tumor necrosis factor-alpha), & -] 3] A %1 2H(Vascular endothelial
growth factor) 2 wnt2l & 7 €7 2 (Wnt Signaling Pathway) & o] 5o %1
T O R HE AEE = Aok of = st E Egtel A9,

3R A SE Al FHl =

Al 7 3ol oA,

A7) AAZA BA L, 7] vlol 2 A 24 E F 0.0001 TH% A
505 %<1 A<,

3R A SE Al FHl =

Al 7 3ol oA,

271 ZFal A =, ¥ ol A] = (tannic acid), A Y3 (genipin),

E @ 2~ =FEH] YA (Moo Gloo TI) Transglutaminase),

o &y w| eojn| =32 2 F 7} 2 B v] o] ] = [ ]-ethyl-3(3-dimethyl
aminopropyl) carbodiimide; EDC],

3Fo] =5 A] 4] Al o] 1] = (N-hydroxysuccinimide; NHS),

Ul v g o} u] 1= 3 2 7 of| ] 7} 2 W U] o] 1] = 3} o] = & & 2 2} o] = (dimethyla
minopropyl ethylcarbodiimide hydrochloride; EDAC),

Sho] =5 A ¥l 22 E ¥] o} (hydroxybenzotriazole) %

= FEF2hd) 3} o] = (Glutaraldehyde) & o] Fo] 7 T 0 2B A8 ¥ =
Aol & o = P& Egehi= A8,

33451 A ] ol =

Al 7 3ol oA,

G701 7FalAl =, 471 vkel & A 24 = = 0.00001 T %% HA] 30
ZZF% AL,

Hpole = =R g E 2ESIE0] oAkl #lofof Aol v A H
371 o2kl glojefE ol HF o 3ak8l T 2AE o7, V] 2ESE
Abolell F=rol A H 3kl 2 EEE FH =3 Al EE 5
A

AL AReE 27 S 2R s 7] 3ake] A E e 3ol

A sh= 29 d |

A7) AR el A H 38l AAEEE Axehs A @A E Eotety,
A7 Az @Az hnE Y] 3k A EE ] A Y] F el
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