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(57) Abstract: Provided is a yarn for cell culture scaffolds. A yarn according to an embodiment of the present invention comprises:
a plurality of twists formed by twisting one or more monofilament strands; and a yarn valley formed as a gap between the twists to
provide a three-dimensional growth space and a moving route for cells. According to the invention, microenvironments suitable for the
migration, proliferation, and differentiation of cells that are cultured can be realized by the yarn, thereby enhancing cell proliferation
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applications in various products used in the cell culture or tissue engineering field, including bioreactors, cell culture dishes, implantation
kits, and the like.
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9
B9 QA fol Ane 5 2l
S, 7] AR B ol wheb] Fe) 2 A(PS),
=2 ol & 2 e ] 2 e o) E(PET), 8] o] Ul %2 F(PES),
Z )8 2] ¥l 5F ¢ 2}o] Z(PVDF), &g o} 138 21} 0] EZ(PAN),
Zg v g S 2HPDMS), Z ol =, g e,
=9 &2 glE-AFo] = (poly(alkylene oxide)), = 2] o} 1] =4F(poly(amino acids)),
=] ¢ o}l (poly(allylamines), 35 2] 3 2~ 314 (polyphosphazene) 2
Zdo g o) m el 22 Al Alo| E EEFF A R o] Fo ol A
A o) Bt o) el u AR A AR, i
= 9] 7} 2 2-E(polycaprolactone), 3= ] T}0] £ Al =(polydioxanone),

=9 =2 =¥ 2H(polyglycolic acid), PLLA(poly(L-lactide)),
PLGA(poly(DL-lactide-co-glycolide)), 3= 2] € 4l(Polylactic acid) 2
Z2]H)d & 5 & (polyvinyl alcohol) & o] F] 7l F-of| Al A8l g of = 3} o] <]

AR S EEE S ek

EE AEd BrAbES AREA4AE oled 71 2EE U e 5
AT 471 7154 BAL Aol R, AV] BimAbs el a7 E Al E o A
°)s, 4 <

7, 2 (proliferation) 2 4-3}(differentiation) & ©] = 3} o]
Friaste A2 EE O 78T 7 Aok A A2 E

oln] =4k, FlElo] = W (saccharide), A 2 (lipid), ¥ 2!, @bl 2l (glucoprotein),
A4 (glucolipid), 2ZZ 2 H| & = 2] ZF, 7t S (mucopolysaccharide) %

& H(nucleic acid) & o] Fo] %] ol A A of = s} o] 4o 3hgtE B A2
F o= sy o] S EFE = vk V] ERES T AIH O E M2 7] H

AN Elto]_u]

$HH, A7 Y2 TS BEZE 3% 4 o AV BE 2=
A 2 A A (growth factor) 4= Al 3£ 2] 7] 4 (extracellular matrix) ol 3% g% = T2l
et g sz 2 @ ] XE Foll A A B E o] - Skt o] Aol ] E A 9
ofu| At M A g et A Fgeto)l = e A2 feto| = 5 vk
T-A A o7 47| BE| X = o= ¢ =1 =% (Adrenomedullin),
71 Q.3 o] ol Bl (Angiopoietin), 1 3 A T2 2 (BMP),
] -2 21 74 4 %) AHBDNF), 3.3 44 1 AHEGF),
of| 2] 22 & 3 o] of| Bl (Erythropoietin), 41 -0} Al 3= <-2] Q1 ZH(Fibroblast growth factor),
2173 o] A| 32 = -2 A A o 9F QI AHGDNF), 2F 73 2 21 =7Q1 2H(Granulocyte

colony-stimulating factor, G-CSF), 2} # t 2] Al 3 3 & 2} = 91 AH(Granulocyte
macrophage colony-stimulating factor, GM-CSF), A 43} 1 2}-9(Growth
differentiation factor-9, GDF9), {FA| 3 A A AHHGF), {HAI 24 F £

A 2 1 Z}(Hepatoma-derived growth factor, HDGF),

<l F-AFAY <1 A (Insulin-like growth factor, IGF), 2} A| 32

521 Q1 2} (Keratinocyte growth factor , KGF), ©]-& A} = 91 AH(Migration-stimulating
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factor, MSF), "}-©] @ *~E} €l (Myostatin , GDF-8), 2178 A1 %491 ZH(Nerve growth

factor, NGF), & 4~ 7+l A1 74?1 ZH(Platelet-derived growth factor, PDGF),

E F B ¥ o] 9| !l (Thrombopoietin, TPO), T-A| 3£ A %421 ZH(T-cell growth factor,

TCGF), v =229, 34 d 842} 3HTGF-a),

& 2 1 8474 ) AW EWTGE-B), & %% 3 A1 AF-< SH(TNF-a),

) 9] A 4 JAH(VEGP), IL-1, IL-2, IL-3, IL-4, IL-5, IL-6 2 IL-72 o] Fo] %]
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FAE AL E1S = AT
<Al o>
A4 M A2 FAAE A EA] YF-E well plate®l]l 5= 10a9} o] T/ &
L&) wjdsto] sLA A Z T SAALZE 4] E well plateel] A Frol Al Z(HS27)E
AT 2 10% v A ol A 3704 2d &<t S A A Fl T o] W, 10%
A A = ol L2~ o] W E o] == v X(DMEM)°l| &2](Ham's) F12 W] A &

1:1.59 F3n) 2 233 2, A Eola A (fetal bovine serum) 7vol%, ¥ 2 & 65
UmL 2 2~E#Ento] A 65ug/mLe 3 7F8e] Al 2313t o] F F4) 49
Aol M Ao thsle] DAPI 4 A& 2 Al gk ¥ Confocal microscope & -3l AF%1-&
2 she] 5 10b WA 5 10del HERA AT
= 10b= AlZ 9] o] A AL YEhHH, & 10cis A3 2] v o]
A A YebdTh e 5 10dE F38l A7 A Aok A RALe] 9
LA A QR o] 4 8BS whel AR AHE S A0S Hele
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[90]  [3E1]

AT ofr] Ak A

1 Met Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser
TyrPro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys
AlaLys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr Pro
ProThr Tyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Ser Ser
GluGlu Tyr Lys Gly Gly Tyr Tyr Pro Gly Asn Thr Tyr His Tyr His
SerGly Gly Ser Tyr His Gly Ser Gly Tyr His Gly Gly Tyr Lys Gly
LysTyr Tyr Gly Lys Ala Lys Lys Tyr Tyr Tyr Lys Tyr Lys Asn Ser
GlyLys Tyr Lys Tyr Leu Lys Lys Ala Arg Lys Tyr His Arg Lys Gly
TyrLys Lys Tyr Tyr Gly Gly Ser Ser Ala Lys Pro Ser Tyr Pro Pro
ThrTyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro
SerTyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr
LysAla Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr
ProPro Thr Tyr Lys

2 Met Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser
TyrPro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys
AlaLys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr Pro
ProThr Tyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Ser Ser
GluGlu Tyr Lys Gly Gly Tyr Tyr Pro Gly Asn Thr Tyr His Tyr His
SerGly Gly Ser Tyr His Gly Ser Gly Tyr His Gly Gly Tyr Lys Gly
LysTyr Tyr Gly Lys Ala Lys Lys Tyr Tyr Tyr Lys Tyr Lys Asn Ser
GlyLys Tyr Lys Tyr Leu Lys Lys Ala Arg Lys Tyr His Arg Lys Gly
TyrLys Lys Tyr Tyr Gly Gly Ser Ser Ala Lys Pro Ser Tyr Pro Pro
ThrTyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro
SerTyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr
LysAla Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr
ProPro Thr Tyr Lys Gly Arg Gly Asp Ser Pro

3 Met Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser
TyrPro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys
AlaLys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr Pro
ProThr Tyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Pro Trp
AlaAsp Tyr Tyr Gly Pro Lys Tyr Gly Pro Pro Arg Arg Tyr Gly Gly
GlyAsn Tyr Asn Arg Tyr Gly Arg Arg Tyr Gly Gly Tyr Lys Gly Trp
AsnAsn Gly Trp Lys Arg Gly Arg Trp Gly Arg Lys Tyr Tyr Gly Ser
AlaLys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr Pro
ProThr Tyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys
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ProSer Tyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr
TyrLys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Leu

4 Ala Asp Tyr Tyr Gly Pro Lys Tyr Gly Pro Pro Arg Arg Tyr Gly
GlyGly Asn Tyr Asn Arg Tyr Gly Arg Arg Tyr Gly Gly Tyr Lys Gly
TrpAsn Asn Gly Trp Lys Arg Gly Arg Trp Gly Arg Lys Tyr Tyr

5 Ser Ser Glu Glu Tyr Lys Gly Gly Tyr Tyr Pro Gly Asn Thr Tyr
HisTyr His Ser Gly Gly Ser Tyr His Gly Ser Gly Tyr His Gly Gly
TyrLys Gly Lys Tyr Tyr Gly Lys Ala Lys Lys Tyr Tyr Tyr Lys Tyr
LysAsn Ser Gly Lys Tyr Lys Tyr Leu Lys Lys Ala Arg Lys Tyr His
Arglys Gly Tyr Lys Lys Tyr Tyr Gly Gly Gly Ser Ser

6 Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys

7 Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr ProPro
Thr Tyr Lys Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys Ala LysPro
Ser Tyr Pro Pro Thr Tyr Lys Ala Lys Pro Ser Tyr Pro Pro ThrTyr Lys
Ala Lys Pro Ser Tyr Pro Pro Thr Tyr Lys

8 Arg Gly Asp

9 Arg Gly Asp Ser

10 Arg Gly Asp Cys

11 Arg Gly Asp Val

12 Arg Gly Asp Ser Pro Ala Ser Ser Lys Pro

13 Gly Arg Gly Asp Ser

14 Gly Arg Gly Asp Thr Pro

15 Gly Arg Gly Asp Ser Pro

16 Gly Arg Gly Asp Ser Pro Cys

17 Tyr Arg Gly Asp Ser

18 Ser Pro Pro Arg Arg Ala Arg Val Thr

19 Trp Gln Pro Pro Arg Ala Arg Ile

20 Asn Arg Trp His Ser Ile Tyr Ile Thr Arg Phe Gly

21 Arg Lys Arg Leu GIn Val Gln Leu Ser Ile Arg Thr

22 Lys Ala Phe Asp Ile Thr Tyr Val Arg Leu Lys Phe

23 Ile Lys Val Ala Asn

24 Lys Lys Gln Arg Phe Arg His Arg Asn Arg Lys Gly Tyr Arg Ser
Gln
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25 Val Ala Glu Ile Asp Gly Ile Gly Leu
26 Pro His Ser Arg Asn Arg Gly Asp Ser Pro
27 Asn Arg Trp His Ser Ile Tyr Ile Thr Arg Phe Gly
28 Thr Trp Tyr Lys Ile Ala Phe GIn Arg Asn Arg Lys

o ol A 2 ukrie] o A A ool thshel A sk ok, el A B
AR O A 32 A ol A E A ob sk, B g o] AL o st
AR AT A WS el A, T el Bk WA, A4, 37 Fol
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