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Abstract . Chitosan have been often applied as medical polymer and L-lysine is a protein component
of natural tissue. Artificial skin having good biocompatibility was prepared by the graft copolymeriza-
tion of Nt-carbobenzoxy-L-lysine NCA onto chitosan. Copolymerization was carried out with the con-
version of about 70% . Synthesized copolymers were dissolved in dichloroacetic acid, however the de-
carbobenzoxylated ones had no good solvent. Their tensile strength and elongation under wet state
showed 0.3~0.5 kg/mm? and 10~13%, respectively. Water vapor transmittance rate, however, was
about 500 g/m® - day and the degree of biodegradation by protease was ca. 15%. Critical surface ten-
sion value was 30 dyn/cm. Biocompatibility was evaluated by studying human skin fibroblast cell cul-
ture on the prepared membrane surface. After 48 hours, cells were proliferated twice as many as in-
itial cell density. In view of morphological changes, the distinctive features of fibroblast were

observed well.
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Table 1. Graft Copolymerization of N*-carbobenzoxy-L-lysine NCA onto Chitosan

Coiosante) ~ NCA®@ o) viedw g SRR Comveisin™
GC-1 0.1 1.5 10.4 1.16 7.5 72.5
GC-2 0.1 3.0 20.8 2. 14 14.4 69. 2
GC-3 0.1 6.0 41.6 4.62 31.6 76.0
GC4 0.1 7.2 50 5.14 40,9 81.9
GC-5 0.1 14.4 100 9,87 79.4 79.4
* Determined from weight increase
** Amount of NCA polymerized/Amount of NCA added
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Scheme 2. Method for the count of the number of

bacteria on agar surface.
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Fig. 2. IR spectra of chitosan and copolymers.

Table 2. Solubility of Copoly(chitosan-g-L-lysine) in
Various Solvent at Room Temperature

Sample
Solvent Chitosan GC-1 GC-2 GC-3 GC-4 GC-5 PCLL"
1.4-Dioxane 1 I I [ I [ S

Ethanolamine [
DMF I
DMSO 1
DCAP [
m-Cresol I
DMAC/AcOH* |
AcOH(2 %) S
I ; insoluble, P : partially soluble, S ;i soluble, *; poly

b
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s dichloroacetic acid,
AcOH=1:1

(carbobenzoxy-L-lysine),
N,N-dimethyl acetamide, * : DMAc :
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Table 3. The Physical Properties of Polymer
Membranes

Tensile Strength Elongation
(kg/mm®) (%)

Dry  Wet Dry Wet

GC4 0.6 0.3 10 132 8.1 448

GC-5 1.0 0.5 2.2 10.4 8.8 502

WC(%)* WVTR**

*water content
**water vapor transmittance (g/m? - day)
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Fig. 3. Biodegradation of polymer membranes by pro-
tease at 36C : (@) GC-4, (O) GC-5.

Table 4. Surface Property of Polymer Membranes

Sample ¥/ o" cos@ Aare ¥
GC4 72.5 78.5 0.199 14.4 31
DZ-4* 72.5 66. 1 0.405 29.4 30
GC-5 72.5 75.5 0.250 18.1 31
DZ-5* 72.5 63. 3 0.449 32,6 31

* surface treated by HBr/AcOH
a surface tension of water(dyn/cm)

b contact angle of water
< energy deviation around wetting

@ critical surface tension of polymer membranes

3 Alge) Evoln), 7 ERle) AW e
30~3ldyn/cm&} &S 7 AAG. B 1

7+g Zske] vlusl ¥ A3 DZ-49} DZ-57F GC-4
9} GC-59) v)&f &3le] HE=zlo] xLo}x]}—_ oz
HolA #we] benzyloxycarbonyl7| & #| AsHA &
H Aol FrkeH He AE ¢+ l

MzHiUaE W YN

NEAA 7 At 4Rz Al F7IF & A
AR g QliEvbE 1) AR HEAN o) &8
A gel WA XATAAS 2A}s: WHo
2 olE HHd thsle] HEYH HEL HdEshe
Aozl weor, o MERI AL 11

L

WA AT Aol Yok FekHP A Ee} nRA

#o}, G

AR 9

431



A% - o8g - WEA -

160
140
120
100
80
60

40

20

6 12 18 24 30 36 42 48
Time (hour)

(=]

Cell density (Thousands /cm?2)

Fig. 4. Proliferation of human fibroblast on the artifi-
cial skin : () GC-4, () control.
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