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Abstract : The possibility of polyelectrolyte complex, which was prepared from chitosan and
sulfonated chitosan, as a skin substitute was evaluated by measuring the tensile strength
and elongation under wet state, water content, water vapor transmittance rate, permeability
of oxygen and biodegradability. The polyelectrolyte complex was dissolved in a quaternary
solvent mixture(NaBr / water / DMF / DMSO=10 : 33 : 20 : 37). Water vapor transmittance
rate was 400-450 g / mzday like that of the normal skin, the coefficient of oxygen permeability
was 1.3-6.2X 10 cm”*(STP)em / cm’sec emHg. The water absorption was 94-150%, and the
tensile strength of 0.4-0.6 kg / mm’ was lower than that of the normal skin. From the result
of the biodegradability by lysozyme, the biodegradation rate was fast at the initial state
but it was slow after 10-12 days. The critical surface tension was 25.7-27.5 dyne / cm, From
the results obtained in this study, polyelectrolyte complex which was prepared from chitosan
and sulfonated chitosan was found to satisfy most of the basic properties of a skin substitute.
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Fig. 1. Apparatus for water vapor permeability
measurement.
A . Water D : Cock
B : Membrane E : Fixing Screw
C ; Balance F ; Silicone O-ring
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Fig. 2. Schematic diagram of gas permeation apparatus.
C : Permeation Cell
F.M ; Flow Meter

A ; Pressure Regulator
B : Pressure Gauge
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Table 1. Composition of Pseudo-Extracellular Fluid

(PECF).

Extracellular fluid* PECF
fon (meq/ 1) (meq /1)
Na* 142 145
K' 4 5
Ca™ 5
Mg 3
NH; 0.3
Cl 103 118
HCO; 27 30
HPO, 3 2

*D. C. Sabiston, Textbook of Surgery, 11th Ed. p110,
1977

NaHCO; : 30meq /]
K,HPO; : 2meq/l
NaCl :115meq /]
KCl 3meq/1

Table 2. Surface Tension of Various Liquids.

Liquids Surface tension{dyne / cm)
Water 725
Glycerol 63.4
Formamide 58.2
Ethylene glycol 47.7
Diethylene glycol 45.2
Aniline 429
Benzyl alcohol 39.0
Bromobenzene 36.5
Oleic acid 32.5
1,2-dichloroethane 3L.16
Tetrachloromethane 26.4
n-buty! alcohol 246
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Fig. 3. Titration curve of chitosan sample dissolved
in HCl with NaOH solution,
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Fig. 4. Turbidity curves plotted against the mixing
ratio(R) for chitosan-sulfonated chitosan
system at 575 nm,
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Table 3. Solubility of Chitosan -Sulfonated Chitosan
Complexes.
Sample CS-1 CS-2

Solvent R H R H

DMSO I 1 1 P

DMF 1 1 1 1

DCA P P P P

Formic acid P D P D

Ternary system

a) I I

b) 1 1 1 I

c) 1 P P P
Quaternary system

* S - S —~

R : Room temperature, H . Heating

I: Insoluble, P : Partially soluble, D . Degradation
S Soluble

a) NaBr/ Water / Acetone (20 : 60 : 20)

b) NaBr/Water/ DMF (20 : 60 : 20)

¢) NaBr/Water / DMSO (20 : 60 : 20)

*  NaBr/ Water / DMSO (10:33:20:37)
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Table 4. Mechanical Properties of Chitosan and
Chitosan-Sulfonated Chitosan Complexes,

Tesile strength(kg / mm®) Elongation(%)
Sample
Dry Wet Dry Wet
Chitosan 2.22 0.69 17.7 88.2
CS-1 1.94 0.61 5.5 59.3
CS-2 1.59 0.42 11.0 76.7

Table 5. Water Vapor and Oxygen Permeability of
Chitosan and Chitosan-Sulfonated Chitosan

Complex Membranes,

Water vapor m*(STP)em , Desree of
Sample () ogay) OXVE Cmsee amHg swelling (%)
Chitosan ~ 362.2 8.02x10° 45.2
Cs-1 399.9 1.36%10°° 93.8
Cs-2 4435 6.23x10° 150.3
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Fig. 6. Critical surface tensions of chitosan and chitosan-
sulfonated chitosan membranes by Zisman
plot.
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