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(54) Title: PATCH FOR TISSUE REGENERATION, COMPRISING FIBROUS POROUS THREE-DIMENSIONAL SCAFFOLD
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AA ... Cardiac stem cell-seeded patch
BB ... Patch without cardiac stem cells

(57) Abstract: The present invention relates to a patch for tissue regeneration and a preparation method therefore, the patch for tis-
sue regeneration comprising: a fibrous porous three-dimensional scaffold; and a cell, a drug, a bioactive material or a combination
thereof provided on the surface of or contained inside the scaffold. According to the present invention, the patch for tissue regenera -
tion has elasticity and flexibility due to the shape of fluff in which biodegradable polymer fibers capable of being distanced from
each other are tangled, and thus the volume or thickness thereof can be increased or decreased according to the transplanted environ -
ment. In addition, since the size and thickness of pores can be expanded, a space sufficient for the proliferation and movement of
cells is secured. Therefore, if the patch of the present invention is adhered to a damaged tissue remarkable tissue regeneration effects
are displayed, and thus the patch can be useful in the tissue regeneration therapeutics field.
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G910, 0] 43432 1420 515151 4% £4% 107 15
329t 3} o] = (buffered formaldehyde) = 314 &0 }2}3 4 A (paraffin
sections) 3} o] 323} T},

%139 ()= AN kol A Al 19 A E VA E7T A Y A=
Ak A 5-of ARZlE VERRL AL (b)+= 149 §- A AR S LJrE]r‘fH ALt (o)==
ol Hlnlol] 18] Z 7] A7) Al ] #] -2 3 %
E]r‘fH AL (d)+= 149 5~ A AR S HERY LT
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7| MEZF AFE A F o] 2 gk B 9-(52 149] (a)) o] 2 gk 7 =] o] e 7} 2
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[204] 215 (2)% aSA W A M8 ARG BRI QAL (b)E DAPIE ¥4 H 25

2 B R 12 159 (©F @)% M) FHA AnzA 928 270
o] 4 3ka1 149 F A ] 7] A LEo] aSA H A LR W55 A2 1

[205] WSk X 16 (a)« TnT W A8 AL S YERY Sl AL (b)+= DAPIZ 34| ¥
= S HE Y 169 (o= ()% (b)E THA X A=A 3

2E £
2ol o] 2 5kar 14 - F X ] F7] M EZE0] TaT A A X E B8 31
golst 4= Qlr}

[206]

[207] (3) &< ¢} 9 'l (smooth muscle alpha actin, SMA)¥} CD34 A & &1 2)-& 53]
o] 2] 142 3~ 2 AJd] 12] F X = o] 23k 3] QoA 3 AA o] F71E AL
skl gk 4= i},

[208] T 17 ()= SMA 0 A MA 7] A% wl ARzl o] a1(b)+= DAPIE E A &
25 IS YU ATTH = 179 (o) ()9 ()E T A1 A2 o] 2] 229l
2] el 12 Asl g eo] Agske] YA E AS Gl 9

[209]  HEh 18 (a)E HAIEHS CD34 o] A A]7] A o)Al (b)x= DAPIE F A H
E IS YER AT 189 (o) ()9 (0)E T A Az o] 2] 229l
ShA] ol 2 A E o] gste]l FAE AL g0 4 AT

[210]

[211]  (4) °] 4] 5- Ao A XS F4 3517 9 sho], Az 73

o

FAA Q) DIl A& FA S o, U2F 10:7] 2] A EE 5] 2ol o] 4] 8}o
Aoge] A Rglel o] A atlr). o] 4] F F7] M FE O] AE o] iz i
8% 81 42 E3lo] A3 E 19 2 202 o] 14
A2Fol A ol H A E71 ML AF BofFE dd doju.

[212] %19+ o] 149 F- 9 %] 9} *mﬂ z2 o] A ?41 ARl A )£ *Wﬂi*ﬂ =199

E —ILO{I
oy
E
oﬁ

>

14
)= (3)9} (b= 7§W71 AR Oi A Jﬂi] el

&l o] DAPI 94 A gk ARxl o] T}, (¢
Dil YAl AEZ A 7F A& T o) =A =7 MEZE G711 F 2]
A& QlaL, o] Eo] Al e 0 2 o] F 3= Al Fele 4 vk

[213] B3 E 208 014 149 F- 4] ol AZFel A o] 2| A E 7 A E ]
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A4 AFR 0 Z A &L A
w) X o) v obe) 2 e A2 Al ohS UET ()9 B B

o [

=~

Dil- ¥ 4] A1 71| EE ek oL (b)9] 334 &3-S DAPIE F A9
L‘rE‘rHiUﬂ ©= (@)% 0)F THAA N A 2 M, DIIE A H =7 A2
N W el ek Al AT dof Al A Fejel A b E A
e }O% o] A A7} FW A A 0= o] Fdk= AS gl

o

>
o T
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Ahakgl A A Aol VEGFE =19 ¢ 3] X (PLLA/VEGF)E ©] 2] ¢+ i, & VEGF %
A& =71 EE AEE A Aol 29] 3| X (PLLA/VEGFACSCs)E ©] 4] 8l
woll Aol gakg glekglal, 2 A aE = 290 eI AT

[246]

[247] 2 A%, 2 28¢] LFEFY HE9} 7o), PLLA/VEGF 2 PLLA/VEGF/ACSCs & 5.5
ol Blake] Al sl WA o] Ao, FHA4l A AW A A o) 2ol
Hlslo] =791 315 gkelet <= AUt 53], VEGF R A8 =7 A2 E B
Zgbebe 9 %) 9] 4§, &l v]ako] A8l A o] 10% U 2Fskor, 244
AW A o] -, ok 15w 7 O 7 AdE Y ER AT

[248]

[249] RAF xR ARE T AFY 754 35 &<l

[250]

[251] it el gt B SV A E7F A W A &2 A Aol 29] F 2] & o] 2 g
TH(PLLA), = 7] A| 3E7F A 5 4] 8+ %17\] o] 2¢] 22k A| A A ol VEGF=
=93¢k 9 X|(PLLA/VEGF)Z ©] 48t o, @ VEGF % 4174 71 3EE A g o
2l Al of) 29] ¥ X|(PLLA/VEGF/rCSCs)E ©] 2] gk 9] 3444 & £ (EF, ejection
fraction) % -3 ©& & (FS, fractional shortening)S =7 3lo], & 11y o] 3] x| &

o] 2 gk a9 41 7] 5ol MAH o U=A] o FF gl T
[252]

[253] 21 A%} %299 YEb vk} 7o), PLLA/VEGF/ACSCs 2] 78 $-, EF #ko] 47
H#(56-78%)°ll 712] 717k A3kE WER o, FS 3t A 44
W $1(25-40%)0) 71 2] 7}7+-& A3kE Ehh .

[254]

[255] Add12: o] HE AXY BEH R /A &34 &<

[256]

[257] T E R £ A el A ENAEE AR F9S T A
=7|A 27} ke B’ A(fibrin gel)= o] A XL 5%, i T o whE A
the g Ak A A Aol A E 1A E7E S A A 2 o] ARl e s
L] o] 2w = A FIA ] AT W B Al 24 9ol A 9
A &S 2l sk]l

[258] LA g e A A A E oA B, 2V EE A AR
ol vl gl < 4, W Ao Z7|HEE E 5t o] 2] gk kol s o oulj 9]
A S B FA R S7HE S 2Rl g 52 Al ATH(E 30). o] =Y-E 2
whgol) wpe A7 23hE 24 AR A= EdE 2 oA e T
A m7E ok, BE A oo A o] vl mahAl v, ohE 24
AR R el s =gk 22 AR EE THA S A5 G 5 Ak

[259]

[260] A4 13: VEGF 37 29 € 29 B&E =4 g2l
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[261]

[262] ) EA2FHE 23 pDNA EFAZ 258 X9 Jesty #2

[263]

[264]  AAol] 49] F X0 E& ~H S 918 pDNA FEH 2~7F QP A 02 2= & o
A=A o] -2 SEM B & dAn 4 o 2 8kl stql .

[265]

[266] 1 A¥, X 3190 e Ble} 7ho], DNA FE5 8 28 2 s1A] g2
A A A (A2} Ee], A Ao 42] A]A] Aol A &= pDNA 35 8l 27} 2wk 9]
AT thad Ak A A Aol b A o= siE o] W A gl
AL THB).

[267]

[268]  HgH A XA o] 2 pDNA FE 2 27k A ffol] E = 5 of AL o
Rl w =4 5 ol 7] 93ke] st o] AAS sk A A o2,
hVEGF165 w2 o] 2k4] 5 <113} 7] 9|8}, ELISA(enzyme-linked
immunosorbent assay)& % &3} t}. 4 7] pVEGF &= 8 22 0] Edll 29 of 7
12 #38ho], pVEGF =8 28 s1 AL A A A ol A/ A A| & 5X10°

ABG AE Y EALE A YL 200 FE AiFHl0IH ol A
B FEsT, o, 2E % 121—5— 2kl 24} 717 B4k 29 v

/] 201 701 ol 14011:1]_1“4_

[269]

[270] 7] VEGF 32 7F A =7
?‘%%&E gkl gt Zjiﬂ, A =] 4
Eds

[271]

[272] Qs 229

[273]

[274]  pVEGF7} A A A =B W& 5= S G<l8t7] §8ko], pVEGFE =1 ¢
A A A 3ug< PBS(pH 7.4) 1mL, 37°C2] =12 o A 142 7k o1 51 o] A &1 9 v},
RE Az o o] X]35) é}E(?)Orpm)Q.EJJ_ ol ok, el Al Al 1) 21_73(1;\]7&
6A17F 19,29, 52, 7,10 2 14Y)0l A, 1 % Wl A] (release medium)=-
A Ak, A FA Aot At A A H v A = A4k g vk, PicoGreen
Al k& 3 33 94 & (invitrogen, Eugene, Oregon, USA)EH AL8-3}o] X 2] A 2 5-F
25 pDNA Q] 92 AA 519l t). W3 pDNAY] H| &2, A A A o] 234
2 A pDNAS] Ao, W54 pDNAS] A #Fo] n] & =4 A 4kskgltt.

[275]

[276] 21 A, &= 3390 e vk} o], 1 2ol 20% 7 27] WE $- 1571
60%7F A s = A S el 9laL, 149744 HE 65% 712 DNA7F
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[277
[278
[279
[280

—_— e e

[281]

[282]

[283]
[284]

AA A 2R E e =

Eoto] AAK O R FHAE E
QR EWR=IHAAE A SV A EANAM Y VEGF 99 o] A &A1 &g 82l

W gA)-& 7F4] &= PLLA/PLGA A A A o)l pVEGFE ¥ & 3 A4 7| A LS
Al T Sk o7 (Sustained release = "8 7)ol 4], hVEGF W] 2l o] X|&% o0 &
Rl w =] o 5 Flalr] 9k, 517] 9k 2 A S A d kATt
TEA) 2 0.2 A7) Sustained release -3}, ¥l eFA) S 714 = PLLA/PLGA
A A A ol pVEGF7F EWH A A H A 7| A 22 A S E(Bolus delivery =
§1)o] hWWVEGF @il g o] W] g =2 A 2 vl w st} o] &
= 7] Al 3£ o] Sustained release 7"} & 2] pVEGF F3& 8 &8 529 gl ‘:}%,
hVEGF ¢ o] 4] =5 ELISA 7| E= #413819151, 71 A%E 34 2 5%
1ol YERH At

F1

[Table 1]

@9 (pg/mL) Day 0~2 Day 2~7 Day 7~14
Control 356.25 325.25 358
Bolus 2901 1000 598
Sustained 3444.75 1456 1128.25

1A 534 3 5% 10l YERdl vEel 2o, Sustained release 2] #] | A o]
A9 A E7F 3B hVEGE 9 & 149070 & SR A 45 492
YERY ST}, WHE | Bolus delivery 7-2] 7 $-, Sustained release -l H] 3} vk
hVEGF w8l 2 o] -3 & LFER 9T}, o] 8] 8k Axpi=, B oubg o] A 638 v} A
§oko], Al 1Al

A2\ Aol 5% ¥ pVEGF % 3H4 o] A 44 152 5
Edsd D EgsAng BA0) 144 TAS AL F 4SS AAHE

Aol
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4T

(378 1] Mol Thg sk A A A A s o] MR 2dl
< (fluffy) & Bl o] 2FAR A2 A B 7] A ATA 32 =
ol S o] Sl A, oF s, A EA =4 e o] 59

Z?Sl— er]j]'cﬂ- Z 7 zﬂxgvg_q] =].
973 2] A7kl hof A, 7] Ak A A A =, A = o)A Ths gt
AR A LA A el AR R FE(flufty) FH o] 5 0=
ol 2 2590) 43 3ol Q1 3ho] Thof Mo
o

EX—! XH *ﬁ% ﬁﬂil.

[ 3] A1l oM, 4= o] A 75 e AR A] A AfFEo] A=
A3 2 (fluffy) 3 B] Q] Aba} A A A &= B2 =
2ol Zhs ek ARl 24 AL H A

[ 1% 4] Aol shol A, 7] AR A A A =, = o] A Ths gt
A LA A frEol AR ¢9 FH(fluffy) FH o] 5=
Qlall, skt o] o] e =%l A2 7hal A ¥ B

]

Tl =
1B O a7 O, Y1 3L = 1
M2 A A e Aol Y] S FEE S e Sl 24

A A& =] =],

[7d -3} 5] Aol oA, 7] A X XA U] =9l E A 27 52 ol
whet A A Hu) WA 2 %] a1 EA A5 Aol el F= A7)

;ng 740] Z;d zﬂxg,g_q] ]

[ 73} 6] Aol oA, 7] 32 2] 7= 50 um ©]7F 1.5 cm ©]3}<l 1<l
=z A] ;<H xg,Q_ ’jﬂ ‘]

[7d -3k 7] A1gel] oA, 7] AR A X A = F2] 2 o] 50 um o]
300 um ©] 3} ol 22 A AL o) =],

[ -8 8] Aol oA, 7] A A A A= 50 WA 90% 2] 5SS
H 53k A¢] 22 AAE 3 X

[7d -3} 9] Aol oA, 7] A A X A = A - o] wheke] BTt
2L A o)A o} slar A A Sl wj gk o] Fofd Flol 2] 2| A&
5| %]

[7d -3} 10] Argkel] QAA, F7] 222 A, 3 I, 2 A, 1 #E]
Al 22 A Y& 7 A

(7478 11] A1ogel A, g7 @ x 2] F7A= 0.5 WA 3.5 mmel A<
Z 2 A A& b %

[7d -3k 12] Aol oA, F7] A= F7IHAXES A& EA O R 3= 27
A A& 1] %)

[7d -3 13] A1grel] Aoy A, A7) e 22 QAo T = FHA)
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[7d -8} 14]

[7d -8k 15]

[7d7-8k 16]

(7878} 17]
[7d7-8k 18]
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=7 MEY oS MAA 7= A Bz A A el A1l
2 QA& A,

A13atell Aol A, 7] A Tl & H a1kl
(VEGF) A, VEGF-A, VEGF-B, VEGF-C, VEGF-D, VEGF-E,

I, (FGF)-1, FGF-2 (bFGF), FGF-3, FGF-4, FGF-5, FGF-6,
%X]giO] o€l 1, kX L o] ol |l 2, ol 2] AR S o] o] |,
BMP-2,BMP-4, BMP-7, TGF-H] B}, IGF-1, . Z~H]| @ =6,

SOl EZA, JEN, A=A 107 o] Fo]X|= 7 o2 HH
A E = 15 o] k<l 3191 &4 A Y-8 7 A

A1kl oA, 7] Bi-all g AL Abe E2 EEANPLA),

=922 E24HPGA), &2 4-5 EAH(PLLA),

=4 (D,L FE A co-g FJ 2H)(poly(D,L-lactide-co-glycolide);
PLGA), =8| (P8 3), H 2/ A=A A= Z ] ol 28| =
Zelol 2=H = O}Ul‘:/iﬂﬂi 1 2-F-a g o AEsiA A8
Zejol v 2ok FY ol e ), SY o] =SA R E Ao B
2 E](gFo] =5 A W g o] By o] Fo Xl o R AE
ABE = 15 o] o] §HAd ar ARl A1 24 A AU-E 3 A,

(a) A L EAS G5 = B8] 7] S &84
H} /\} ol ©. ;q] Z o} 74]

(b) 7] AN 2 WAL & o] &alo] WAL} F A ol A7)
T8 & FAIA ALl At A A e

7he A A =2 el ]l A XA E A o) THA;
(©) &7] AlzH A A A el sl o] o] Fidor =A<l 3=
7hell AA F-9] B A2 9E At A A FrE Aol o 3 S FE e

S8 Fele] A A E AT @A) 2

(d) &7 ANAA A A, of e, e B & B ol 2395
EYA7 = GAE ek, 224 A S I x]2] Az
Al16atell Aol A, 7] WA = %1 7] BALZ])L 1] Al 2
Al163oll Aol A, 471 (¢) Aol A A A A o] 715 50 um o] %
1.5 cm ©] 8} 2 A 7] = S0 A 21
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[Fig. 1]
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[Fig. 7]
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[Fig. 8]
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[Fig. 9]
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[Fig. 11]
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[Fig. 12]
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[Fig. 14]
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[Fig. 15]
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[Fig. 16]
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[Fig. 17]
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[Fig. 18]
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[Fig. 19]
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[Fig. 20]
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[Fig. 21]
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[Fig. 22]
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[Fig. 23]
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[Fig. 24]
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[Fig. 27]
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[Fig. 28]
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[Fig. 29]
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[Fig. 30]

Fibrin gel + Mat + CSC
, - it

i 3
. il
e

R

: g
Lt

b

.

Wlem
%{

Pintenuty

0

R
iphotony

C8Conly  Firngel» CBC  Mate B0



29/32

WO 2013/183976 PCT/KR2013/005094

SRV A

-3




30/32

WO 2013/183976 PCT/KR2013/005094

[Fig. 32]
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[Fig. 33]
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