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Development of New Biocompatible Fiber form
Composite of Chitin and Cellulose
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ABSTRACT

Chitin—based fibers have low mechanical strength and hence cannot be used as surgery fiber due to

fast degradation in tissues. A new fiber Chitulose was made by mixing chitin with cellulose, both of
which have similar structure. A mixture of dimethylacetamide( DMAc) and 6% lithium chloride( LiCl)
was found to be an effective solvent system for dissolvoing chitin and cellulose. The Chitulose fiber
made by wet spinning of a mixture of chitin and cellulose resulted in the highest degree of strength and
flexibility when the ratio of chitin to cellulose was 1.5; 0.2. The fiber maintained mechanical strucutre
even after autoclaving, indicating thermal stability. A biodegradability test of the Chitulose fiber by
imbeding in a rat showed that degradation was initiated in 14 days and completely done in 40 days.
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Fig.1. Pretreatment of Chitin.
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Fig.3. Phase Diagram for CHITULOSE Complex
in DMA¢/LiCl at Room Temperature
(LiCL 6%).
M : Chitin, Cellulose; complte solution
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Table 1. Physical properties of Chitin fiber using
DMAc:LiCI(20: 1.5, w/w)

A

Sample Dry Strength | Wet Strength | Knot Strength
MNumbed)| |y | ¢ | g d d
1(10) |43]123|8.2|15 1.3 1.3
2(10) |59/13.2|83(16 1.8 13
3(10) |6.2{12.7]83]15 11 17
Average |5.5 1.5 14 1.4
chitin : cellulose (%)

A 1.5 0

a: extensibilicy(®), b breaking force(®),

¢: denier, d: strength{g/d)

Table 2. Physical properties of CHITULOSE
fiber using DMAc:LiCI(20: 1.5, w/w).

Sample B C D
(Number)| a |b|c|dla|blc|dla|b|c|d

110) |5.0(270!8.33.3(3.9(357|8.3|4.3|3.6/27.0{8.4(3.3
2(10) |2.51262/8.3|3.2|4.6|203|8.3(6.5|6.5|28.2,8.3|3.4
3(10) |3.7/|202(8.3|2.4|8.7|46.7/8.3|5.7|3.1|223{8.3| 2.7
Average | 3.7 3.0(5.7 5.5 |4.4 3.1

chitin:cellulose(%)
B: 15 0.1, C 15 0.2, D: 15 04
2 extensibility &), b: breadking force(®), ¢ : denier, d: strength(g/d)
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Table 3. Wet strength(g/d) and knot strength(g/d)
of CHITULOSE fiber.

Sample B c D

(Number)| wer  knot | Wer | knot | Wer | knot

1(10) 24 24 2.6 40 1.9 2.8
2(10) 4.2 ‘ 27 44 3.5 2.0 2.5
3(10) 24 3.0 2.5 5.5 2.6 2.7
Average 3.0 2.7 3.2 4.3 2.2 2.7

chitin : cellulose (%)
B: 1.5 0.1, C 1S5 02, D: 15 04

Table 4. Physical properties CHITULOSE fiber
(C) after subcutaneous imbedding in
rate (Chitin:Cellulose=1.5:0.2).

Day of 0 day

after 15 days | after 30 days
(Number)| a |b|c|dla|b|c|d|a|{b|c|d

15)  |3.9(357/8.3|4.3[101] 36 |8.37|4.7|3.3| 17 |154| 1.1
2(5)  |4.6(203|8.3|6.5] 68| 23 100|2.3]5.3| 16 |15.1] 1.1
3(5) |8.7146.7/8.3|5.7| 68|30 90[3.3]3.3|16|148[1.1
Average |[5.7 5.5| 79 34|40 1.1

a: extensibility (%) ¢: denier
b: breakoing force(g) d: strength(g/d)

Table 5. Degree of degradation of CHITULOSE
fiber after burying

Sample
/ A B C D
Month(Number)

1) 18(%) 17(%) 16%) | 20(%)
203) 29 26 25 30
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FrEa 704 Foll= 4dd] FeEAt
A5 EoKotelA M)A EHHEE
nto]| A ZulEje} FAMAAHu| A2 A A3 1
N Fells diE 18% A EAHHAL, 270 Fol
€ 8% A% A=A 6709 Foll= Ale] £
=)o) glojAcH Table 5). 2222 Chitulose A5
Eofgo EAshe v|AEE o3 A Bl
e AL 5 Ak

ulm o ol
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Fig.5. SEM Photograph of Outer Surface of
CHITULOSE after 7 Days (left), 14 Days
(right) Subcutaneous Imbeding in Rat(chi-
tin: cellulose=1.5:0.2 wt%).

2 <
Chitin e Q32 =7} 7|dA] B} ksl A

AzA dellA Frert vF w2t oo

2454 7]»5 _?rx]lil—oﬂ E-g}l— 1:}14 Eo]

chitin®} 2 FZ7} v]5=3 cellulose?} £3}s) 4 ol

A8z Godido] aA Z= Chitulose A-5E 7

whsbaich. A1 chitin®} celluloser} # &3] &

g 7 e £ =4 DMAC/LICIS &35 e

o] LufjAlo)} &8X)7) Chitulose £4< 72 5

Alukalsle] ol Chitulose A %, &vfo] il

chitin: cellulose #ekn|7} 1.5:02¢ o, Instron

Al A bzl fadAde] 7 Fokew, WA



242

autoclavesl| = M3}=]2] okol ol vl kA A
o2 eyl o] H4E 7HAa 400~500g% =
el stz WA F, A W EAEF
=5 S 49, g F 1445 FalEo) AR
3lod 40 Foll= A s EalEE S

&

L83

Fa

e

1. &444(1991), A=12A4E4 Chiting 7|2, 4

A aEAed T3] AEAE, 86-92.

2. R. H. Hackman(1958), Aust. J. Biol. Sco., 7,

168.

3. R a. A. Muzzarelli(1977), “Chitin”, Perga-
mon, Oxford.

[S2 RSN

WO oo~ 3D

10.
11.
12.
13.

14.

Korean ]. Biotechnol. Bioeng.

. Jap. Pat., 84212448, 1984.
. R A A Muzzarelli(1977), “Chitin”, 139-

150, Pergamon, Oxford.

C&4E(1991), AdR-3e3 A, 28, 3.

. RAAE2](1987), “3]4l 9J7a}”, 304, 4x27

. Y. K. Hong(1990), J. of Kor. Fib. Soc., 28, 3.

w9, A, 94, o1F9.,(1993) A

=583A, AT,

Fd2(1991), “ubAs} wpa}”, 1993, AZA}
D. J. Knorr(1982), Food Sci., 47, 593.

D. J. Knorr(1984), Food Technol., 38., 85.

T. Sannan, K. Kurita, K. Ogura and Y.
Iwakura(1978), Polymer, 19, 4F: .

U. S. Pat., 4062921, 1976.



