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(57) Abstract: The present invention relates to a cell carrier for skin tissue regeneration using chitooligosaccharide and a method for
producing the same. The cell carrier of the present invention comprises fish collagen (FC), alginate (A), and chitooligosaccharide
(COS1) of 1-3 kDa, and thus has excellent biocompatibility with dermal fibroblasts and has an excellent etfect of being utilized as a
cell carrier for skin tissue regeneration.
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o] H3l= BEH A ST

[82] g &= 33 o], Image analysis software 2. =2 574 3F 7} Al L eHA| 59| 7]+
A7]= AA e 1 R H] e 2~42] FCA-COS Al Z %9 A 7} 168422 ym ~ 196431 m,

H Lol 18] FCA Al 2 A 7F 258447 m = W EFRE T, B g o] w3 FCA-COS

A A O] 7] E 7] 168422 i ~ 196231 ymi= ) -2 A A Y& A A o 7H

o] 22l 7137121 100~200 tmol 3l G $HCH(Wang, X et al., The roles of knitted
mesh-reinforced collagen-chitosan hybrid scaffold in the one-step repair of
full-thickness skin defects in rats. Acta biomaterialia, 9(8), 7822-7832, 2013).

[83]

[84] aaE 3

[85] 371 Al 1 E v ]2 4o] e} Az ¥ FCA-COS A £ ] o ] ae] 19]

9] ¥ = E(porosity)<> ol BF-& 52 &(Tan et al., 2009) 2.2 NG L 5=

universal tensile machine(Top-tech 2000, Chemilab)=- A}-8-5}o] =24 5} %1t}

[86] TaEAGYH2 WA AEEA ] T (Woy= = AL o] AEHEAE 100%
ol gh-gol] Aol A 1581 F A A TE 153 F A EHA S o ghZol A 7y aL
o] ol ghEgS AE F A EEA L] FAWDE S ZVIAM S
Wool Wi< 38}7] s=5H2] 1] th <] 0}04 s EE sl 8] =54 14

= o ¥F&-2] H]Z(0.789mg/ml)©] 2L Vsi= Al 3= A 2] Geometrical volume©] T},
[87]
[88] T2
(=211

57 = 1' 0
2=500)="" \x100

pls

[89] 49 o), FFES A 1 2 v]ale] 2~40) whe} A ¥
FCA-COSAH| =4 9} v) o] 12] FCA Al 2 HA] 2.5 90% o] 9] 3552
Sa= =g

[90] T 5 59F o], Q17 w= v ke 19] Al EEA 7F 2.57+0.2 MPa, 2 A 4] 1
2 v nl e 2~47}F 732} 7.1740.7 MPa, 8.79+0.2 MPa, 8.51+0.2 MPa, 11.31+1 MPaZ
LHER o] FAC A A Aol COS7H 7Fal A RIA] 17 57F S7HeS & = Al

—~
=

[91]
[92] ZARHAL S Fe]of] WS 2] 9] 4 A
[93] &7 AA e 15 ‘ﬂlﬂoﬂ 2~ 401] ute} ?ﬂ] il *ﬂﬁé%‘riﬂﬂ

ALPHA ,Bruker optics, 400—4000nm)% A A8 T
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[94]

[95]

[99]
[100]
[101]

56 R 8] 3 13} o), WA of i ¥ H-RAEE FEE el 57 e
peak§! amide A (~3299 cm!), amide B (~3074 cm), amide I (~1647 cm!), amide II
(~1534 cm ) 2 amide ITI (~1234 cm ) 2] 218 E-5}o] A4 o & o F
V2R FHepdlo] FEEES o AT EA Y| E Y F8 peak o] T
~1599 cm 17} ~1408 cm 1ol A 72554 ] 715 (carboxylate salt group)] H] T 3 2
A 4 A =2 F peak el ~1035 cm-19 4 =8 ZA| = A3} (glicosidic bond) <]
C-0-C9] 215 peak & ZRI8HAA T 7Fal A HEl FCA X A A o] A o) dw-Fw-A &
5% peak & Fzeh A3} 7} H ] o] v = HE-S- (carbodiimide reaction) 2 Q13
33 ¥ = ofnfol = A3} (amide bond) o] ezl L] o] E O 42 %]l
W slo] FEFE FA Fvhs A4S FAS 5 UM 3650-3300 cm!
wavenumber®l] A peak 2] 7+4~+= EDC 7}nl 2 gtell 9] é FC-FC$} FC-AZ 7§
FaEge] HEol 7ot 71 EAL (chitosan) ¥ H] 528 IR peak B 7HA] = 47HA]
O F A FE 7HA = COS 9] 71l 2 3199 peak+i= amide A<} O-H 2 3ol
3l F 3= IR peak 7 A AH S F1E 4= AT} o] g A # = COS 9] A
7kl &gt AT o] Al EHA EHE HEE = S o] g

1

3F1]

Types of Absorption band peaks (cm™)
fabrication  Amide A Amide B Amidel Amide  Amide C-O-C
I 111

FC 3299 3074 1647 1534 1234

SA - - - - - 1035
FCA-NCL 3285 3072 1602 1556 1238 1032
FCA-CL 3299 3076 1648 1550 1235 1035
FCA/COSI 3295 3077 1636 1544 1238 1033
FCA/COS2 3295 3075 1636 1548 1240 1030

FCA/COS3 3294 3076 1637 1548 1240 1030

FCA/COS4 3299 3089 1636 1546 1246 1035

NCL = non cross-linked, CL = cross-linked by EDC

g2 233 ATGA BAHEH 37
wukn A R o] A4S B7Fsh] 919 A 286, MITT assay,
G L AZR A2 3]sk ol Felsher.

A A -3 8
371 A A el 1R Bl 2~40] uhe} Al 2 H FCA-COS Al 3£ 7HA| 2 1] sl el 19]
FCA Al 3= 5A| 2] A A 738l -2 In vitro enzymatic degradation method(Choi et al.,
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1999)% ZRlsh vt A i WA Al o] FA(WoyE S 38haL o]

Al A E 125 unit(125 CDU) 9] E a2 W] o] Z(type 1 collagenase from
Clostrisium histolyticum)”7} & ¢ 913= PBS-& 9 o]] 37°C, 124 7F XA 7t
AAE AEFAE 24 7HA 02 7] PBSE Nl M AL S/FFE AH F
TAAZAZA 2t FAN G AxEA o FAWDHE 54383
2710 A 543 Wol WIS 8t7] 78124 20 i sto] A8l &<

Aksk ATt
[102]
[103] 53142
[5=212]

[104] L 73 o], 12A] 1F el o] = 9f vb-8-gh A kA of A A F-El & -2 vl 1l
1°] 21%, A Aol 1 2 8] 3L of| 2~47} 10.5%, 9.5%, 8.6%, 7.6% = Y EFSLTE. o] &
=3l FCA-COS M =27} FCA A Eg A 1o} Zel7ld| o)l = g 47t EA8H=
AA el A e Al&xEo] g oq NEGAE FATTF A5
glstint.

[105]

[106] A 3 vl oF

[107] oy R QA Al EEA Y A AEE R FAEE FlE] 9
A=t 1) 3 A f-o} Al 35291 NHDF-neo cel(ATCC, PCS-201-010)-2- AF-8-3F 3t
NHDF-neo cell®] A 3 1] &l %] = 10% FBS<} 1% penicillin/streptomycin©] 7 7}
DMEM & AF£-3}%0 a1 vl k2712 37°C, 5% CO, ©] 2. NHDF-neo cell©]
Wl A SEEEA o Al Sl kvl 2] of vl A 5 s A s

[108] 71 2+ A 32 A ol NHDF-neo cell S ¥-7317] Y8l A4 A4 UVE ZA}sA

S A A Z A7) uf Fu Aol A 244 F 5 <E A AT L vk

d] 32 ehA)| o -2 1 4 o] & o] Eoll A 80~85% <] ¥ 3} 5= (confluency) = 0l &F3F

NHDF-neo cell-& Wl Gkl K] &2 H-F-A| 7] 2L o] & A}7] A E WA ol #7313 a1

ol 5 B g A A A g A A o A EAEES Lol Ry 9% 5]

[109]

[110] MTT assay
[111] NHDF-neo cello] ¥F3 2+ A 225 2+2F2 5,7, 129 7F v 2k & PRBS &

Ll [ef
A A SR TE 1 ok AIZHAE 0.5 mg/mle] MTT7F & 7HE A Sl Gl =] of] A

(o
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e}{e3

4A|ZE v sl BHIRESS F A ZTh vEg T WA & A A A Al AL
DMSO € 91-& H7tato] 4] b2 o 2 &A% MTT formazans
Sl sk Tl 71 o5 4000rpmoll A 57 A2 BhaL s o vk 3] rsto] o] &
Al & = ELISA microplate reader(Gen5 ELISA BioTek ,USA)E o] &3} 540nm
o A FFEE S5t Al EAYE S (cell viability)-2 0A] 7} H] 1Lo]| 12]
FCA A X e A 9] F4% tv] 2} A7 AEGH FFE HAER)R 533}
3}0314_
[112] % 83} 7L01 Hj ok 124] 7F 3= ZF A E A ol A =21 ¥l NHDF-neo cell 2]
MEAEELE A A 1 E B3l 2~42] FCA-COS A| &4 7} vl Lo 12] FCA
A A B E} Eokom E3] B ok 1.3 kDa COSE A %% AA ¢ 19
FCA-COS1& thE A ¥ HA Bt} 173+7% %2 Al EAE 8-S e A

[113]

(114 33 %*:1

[115] A EZZAE 5 Flatr] sl Aoldl= Al o] A E o] s vl 59
FDAE /\} AT 7] FDA= ’\LO}O‘E‘ A 32 9] intracellular esterase activity ]
/] OH de-acetylation ¥ ©] & 3-2 L} E} E7S 77 ), H A4 NHDF-neo cell©|

TFH A2 A A E A 1d 3 12%_‘7& i oF 2 PBSE Al % o}oﬂﬂ} 71

Ur—% A XA E 5 ug/mle] FDAZF A 715 PBSo A 15%-3F 33 A 71 &
PBS = A& &} a1 & 3-8 1] 2 (Leica DMI3000B).2. & NHDF-neo cell& %é‘o}%ﬂr.

[116] 598} Zo], w9k 129 ¥ NHDF-neo cell®] 8375 3= 2 Al o] 1 2 H] e
2~42] FCA-COS A| 32 e A 7} v] 1l of] 12] FCA Ml g A4 B} =9fon &3] B
Wy 1~3 kDa COSE T4 ¥ A Al o] 12] FCA-COS12 thE A E 5| ol H] 3
> FF0EE e

[117]

[118] | s e Y

[119] A Ao 19] FCA-COS Al A €} v] L)) 12] FCA A 334 o] tf] 3k NHDF-neo
cell®] A ¥ 258 A A& 1] 7 (SEM, Hithachi S-2700, 5.0kV)S AF-&3} o]
glstint.

[120] 103 Zol, w9k 794 5 NHDF-neo cell> E- 2 A A]d] 12] FCA-COS
A Z A 2] vl (d)yH He)oll A= F2sHA, 71 T ()0l A= Al X2
9| = (Pseudopods) " A A 2 IEARE o] Qlglom A4 o= vl 12] FCA
A EFA = 1 shA] gke skt

[121]
AR ol -& 7

[122] o] A gt H}ﬂ’ﬂol By A A = o] =2} 7 (Fish collagen,
FC)#} ¢#]d| o] E(Alginate, A)%} 1-3 kDa/] 71 E%‘j/] 31 % (Chitooligosaccharide,
COS) o = A H o QNA| 9] F- 22 A A& A ZeHA| = o] §A] A A 2 74 o]
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Holy 37t Qo me o g g WA AAAAAL v & 5231wl ol Aot}
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[7d - 2]

[ 3]

AT

(@) o5 Frefl Fehalat AA o) EE F & (wiw)H] 7F 70:307F ¥ =5 0.02
M acetic acid®l] &3] A A e Al-L A U o] E(FCA) £ & #| 238+ @A,
(b) 7] @Al A D& FCA £ 54 x5
S} Al-2k A Y| o) E(FCA) A A A& A 2 3H= ﬂwo%ﬂw%ﬂﬂi
A2 FCA A A A& 7FLA] §-A el 3~5A]ZF % 2] A]
(d) 71 () A e] FCA X A A7} 7F L A| G- ol 3
kDa9] 7| E&2] a1 (COS1)< 7Ful Al & A A F-gojn)
0.5~5%(w/w) & 7F3} L 20~30A] 3t 7 LA 7] =

D2 FCA/COS1 A ZHA & 484 < T H/
TAAZI = GAZ o] Foj A S EH L
/q] E%iﬂ ;q] ZH]—HJ
Al 18Fo) Qo)A A7) ()9 A Q] 7Fa A=
Mwﬂéﬁﬁﬂﬂlﬂémmx
NN-EJ A2 28 A 71 = 1 d o] v =(DCC),
N-o| FA] 72 Bl -2-¢]| & A]-1,2-T] 3] =5 A| 5 =I(EEDQ),
¢m@ﬂﬂ%ﬂ435§ﬂﬂ%h4ﬂ%£i% (DMT-MM),

)

-l 2 E g ol£-1,1,3,3-H Eglv € -2 FAFE 3152 (TBTU),
34ﬂﬂti3ﬂﬁiﬂ4ﬁ4Az3m a} Hmmm
ZEYo}LE1-SA-Ed A9 S8 U - ¥ A ¥ {553} 4 (PyBOP)

2EYOIE-1-A-SA-E Ao ) EAE FHAL S F LR
*ﬂﬂE®O) -0l &-3-(3-v] W & o} W] 1 3 = )7} & W T o] W] - (EDC)

N-SFo]| 5 A S Al o] B E(NHS) & 7+ # whofl A A 8l )iz o] =5}
ol AL 5H O k= Az EA AU,

A 13 iz Al 28 T o) = shube] Wl whef Ay )22 A A
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