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Abstract Collagen and chitosan are used in medical and cosmetic materials as natural

polymers. In order to utilize the advantages of the materials, collagen/chitosan

conjugated wet-spun fibers were prepared. The analysis of surface, optical, thermal

mechanical properties was carried out on the various composition of collagen

and

and

chitosan. As a result of images analysis, it was verified that the collagen/chitosan

conjugated fibers were stably spun. In addition, the optical and thermal properties of

fibers were observed to be changed by hydrogen bond. As a result, an optimized

composition could be found at an appropriate content. Moreover, the optimized fibers

have mechanical properties similar to chitosan fibers, while improving the structural

and thermal stability by its hydrogen bond. In addition, the wet-spun collagen/chitosan

conjugated fibers can be applied to medical and various fields through mechanical

properties according to content control.

Keywords collagen fiber, chitosan fiber, conjugated fiber, wet-spinning, thermal

analysis, mechanical analysis
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Figure 1. Schematic representation of wet-spun of collagen/chitosan conjugated fibers.

q 2402 Qi RS Aol AHBECHY. 2epn wat
+ o-chain©® olRoldl AF WA 7AZ o] 9lou), 2t
A Gly-X-Y P&9] ofueit A= o] 2o]A glct. Xe}
Y 9J&lo] 22 LEA(Proline)ut 4-sto] ESAZ2(4-Hyd
roxyproline) 0.2 PHECH!. ojet 2o Faple A, A
A, WEolt A7MALE 0]§3 Lhe % 5 it dejo]
28 AR AUED Qo a4 22IMeE R 2
3 qPgol AL Qlol, olF Iustuat sk A7t 2
91]:4_15).

i
i)
ol
[0

(Glutara
29& IR

fu)
Fl
22
b
o
>,
o
2
n
2 o
oX
=2
>
up
S
m

ldehyde)& &83t 7Fl3dE &3l 7|
k. I dgisle AlES olgst 7
oML E =48 UERYr] o] & To] met ogg
Mozl ARgo] AlFHE 4 QoY o]2 djalsty 7] EAtoIL

)

ojo l‘:j
oo rlr 22 |
)
El
>
I
i
f
N

UAlE, M3 7L O AY nEAE EAA 49
IR, 1SR S AP At IREAn Y. 1

5 7|EAte AlQolN AERos tigom Fui JjHe @

opststo] Qojxl M TRALE ABRISEY

sl &gww ct

FlEAre ABReY, YT, WARTEL JAn, B2
2 HFA YA 2192 Bt Aol Yo Ea 71

o §340] 949) RAZ, Bolt AHA Fehel A

Al
(o]

ojuf AmER JpgElo] Qoo Jeiut F1 BN

ta
%

ol
%
My

X

0.

> |n oY o
K
aj

_,d
ox

r

AZo|AE oleapt Elof Aaiat E4e sl
AZEHS Uepd 4 glo] Cireh Solo] Abgstr] ofed

o] gick.

i)
1z rlr

Mo
A

sHASIMIIEEIBIR A 33H A 35

Zeplat 7]EANS] S Hedshr] Hsh artE st
Elof 9lon|, Taravel”o] Aol Fapilat
EAto] Ed=|HA @At EASH= Polycationit Polyanion

|

Y

I

of ZFFH Qo] ofsl YeAFgetE A FHsIAh B2t
| &

eYHUA 2ade F/dshL oS HigeR
o

A7t Hglon, o2 A

Aol glool, Eebi/7IEA BRHRE F2 AMALE
olgsto] Lhi RO BHSHAL SAMA 23S ol8stel A

78 AEPCP,

& AoldE SARARE ol&ste Zll/71EA 58

=
=2
R

(o]
Azsl7] 98l Bapaat 7]EAte] 14 vge sl
Aote Ame T, 7|RA] SR 2AHe JKEA ek

o S4L FAl] WAL 4 Y AR P ¥ A o

£5] nEYel BNS TS LA
P54 Amugith. ol 98] 2

AzolA 2271 =4 AR S

2 @gsle] B2 7|5l =
2 U8 RYSUCL TF WAE BeRN/7IEA B
98 BAjstol, RUA WAL P54 S AmET, T PN 2
e Egstel. 92§ L NgHRE BE II5INE AUE
sfoict.

lo
>
4
B
|



21 MY =

YAREY Azo] AREH  Type-1 Z2Hll(Atelocollagen,
Theracol®, Athena, Korea)2 =mz2XE AAE 928 1
== Zepdoltt. ARSRE ZeRdle]l Hydroxyproline®] &Haf2
10.9 %o]aL ¥iAl E= @p L-dlg T= mQUYPEZ AlE
=ity 7]EAHZhejiang Aoxing Biotechnology, China)2
Sopiete 933 %2 SAMA] A AES Tofstel
AF@stATE AFRE Zape 300 kDa, 7IEARS 20-50 kDa
of ¥AlS 7P QIck WAFEYlS] SuUlzi OoMAEAKEP,
99.5 %, Daejung, Korea)2 AME3ict 21182 MASHIEE
(97.0 %, Junsei, Japan), oMA€(99.5 %, Samchun, Korea)
It o&t2(95.0 %, Samchun, Korea) %S 1:9 H|S=Z

RIzsto] ALgSIgict.

22 /7| EM SRRl SAYAM

Zepllat 7|BARS] S vlgo] ©hE HAMIR 24 WSE
skolsh] fall, Z1EAM FeRile] ks S7HIZIHA WAL
8o12 ARk YABAS Tor| Pelo] Zeplut 7|EALS
2 wi% OBHIEAT 2-8Uut B ekl WS WAlstL 3
gk 8o MRS 9all 15 “CoflA 2 ARF 5¢F 500 rpmeg 1
WIStk 4 wike] S AAE WASS 10 ml FAP|
(Henke-ject, Luer-lock tip, Germany)o] &7+ &2 &, 7|&%
RAAZ Qs X YAE2]7|(Combi 514R, Hanil Science
Industrial, Korea)&Z 15 °CojA 1587t 3000 rpmO 2 =ast
ot Fepdar 7| AR Hdules 2R|g YA Alx =
712 Table 1°] YEfSCt.

AAE "WhARROHo. [ ab-scale wet-spinning AHH|S &85}
of YA oW, FAPIE AIA] HI(NE-4000, New Era
Pump Systems, Inc., USA)E &85t 23G Mono-hole Y
S2 WPAS ARSI 30ES oEtS/oME EFA] 5
wit% NaOHZ A71sto] ALgalglom, 2482 ojete/ofiE
EO4 ALGIH?. olnf, WALgoHe] E£9F 0.03 ml/min

0|

(o|

Sepz| s SRR HE X S8 24 133

ojglon], YAl 492 0.5 m/min HE2 AL Lol

A

23 27| EM SEER2 2 3

231 BH #E

Az" Zed/71EA B4 RE o9y 9o HEE
&S] 9J8t9]  Scanning  electron  microscope(SEM,
SU8000, Hitachi, Japan)g AR&3to] o|u]x| S BAIsIgICt
AR Aol el 2 HEAdS =RIsk ojolx] BAZ -E5l

He A%e Sgetoct

0x

o
am
okl

7}

232 = &M

gepamt 7)EAte] Bslo] e RALPE WelE Pohuy]
25t FT-IR spectrometer(FT-IR, Nicolet, NEXUS, Ther-
moscientific Co., USA)S Al85}o] 600-4000 cm 7Ix] Za}
A/7|EAN B34 8 ES Attenuated total reflection (ATR)w}
Yoz BAsgrt

233 €4 E4

Azgt 2ePA/7IEA BEHGE] 9N 54 opu]
2Is Differential scanning calorimetry(DSC, Q100, TA
Instruments Co., USA)2A-S N, 2¢7] stof|A 43
A8t ABZolct oF 1.0 mgg AMRSIEAL, 0 “CollA 200 *C7t
A 5 C/mine| 45 Fslel FAAFS S
T3 FePA/7|EA BEERO] ARsl A5 Lolws] 9l
Thermo gravimetric analyzer(TGA, Q500, TA Instruments
Co., USA)] &2 N, 29)7] sfollq 7t Algojt oF 50
mg2 ARESHAITE 25 “CollA 700 “C7HA] 10 °C/min®] 52
Hee BAsT

Ix

HI

M

234 AEZE EM

TIAR 2842 DR IAIRVI(FAVIMAT, Textechno
Co., Germany)S 20 mm gauge lengthol]A 20 mm/min &

Table 1. Dope composition and spinnability according to the collagen content

Weight ratio
Samples Spinnability
Collagen Chitosan
CH100 0 100 Good
CO12.5CH87.5 12.5 87.5 Good
CO25CH75 25 75 Excellent
CO37.5CH62.5 375 62.5 Excellent
CO50CH50 50 50 Good
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Figure 2. SEM images of surface of collagen/chitosan conjugated fibers; (A) CH100, (B) CO12.5CH87.5, (C) CO25CH75, (D)

CO37.5CH62.5, (E) CO50CHS0.
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Table 2. Mechanical properties of collagen/chitosan conjugated fibers

Samples Linear density(den) Diameter(um)
CH100 25.81 + 244 4181 + 458
CO12.5CH87.5 26.17 + 2.63 5334 + 7.19
CO25CH75 2420 £ 3.11 49.89 + 4.00
CO37.5CH62.5 2251 £ 1.89 4800 = 273
CO50CH50 22.26 + 1.51 5249 + 584
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Figure 3. SEM images of cross-section of collagen/chitosan conjugated fibers; (A) CH100, (B) CO12.5CH87.5, (C) CO25CH75, (D)
C037.5CH62.5, (E) CO50CH50.
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Figure 4. FT-IR spectra of collagen, chitosan and collagen/chitosan conjugated fibers;
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