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Synthesis and Characterization of Artificial
Skin based on Polypeptides

Seon-Jeong Kim® - Dong-Sun Min® - Kea-Yong Kim®

In order to evaluate the artificial skin for burn would covering materials, copoly(N-
carbobenzoxy-L-lysine-L-leucine)s prepared by Ipolymerization of N-

carbobenzoxy-L-1sine anhydride and L-leucine anhydride in homogeneous solvents

were

using triethylamine as an initiator. The synthetic polypeptides and the exter type
polyurethane(PU)of medical grade were used as the sheet type membranes were
prepared ; monolayer membrances were composed of only the polypeptides, bilayer
membranes and blend membranes were controlled by composition of the
polypeptides and PU. Test of the swelling degree, mechanical tensile strength,
elongation, oxygen permeability, water-vapor loss and in vitro degradation treated
by protease TV of samples of artificial skin were measured by adequate methods so
as to mechanical, physincal characterization and biodegradation. As a result, all the
values of samples were found to be similar to desired value of skin which was
nature. The Artificial skin based on polypeptides can be considered as ideal burn

wound covering materials.
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Table 1. Composition of samples

M1 ;N-carbobenzoxy-L-lysine:L-leucine=90:10 (mole ratio)
M2 ; ” 75:25( v
M3 ; ” 50:50( v )
M4 ; " 25:75(  ~ )

B 1 ;polypeptide (M1) and polyurethane
B 2 ;polypeptide (M2) and polyurethane
BL1; polypeptide (M3) :polyurethane=7 : 3 (weight ratio)
BL2; ” 5:5( ” )
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Fig. 1. Apparatus for gas permeability measurement
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Fig. 2.Apparatus for water permeabiliy measurement
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Table 2. Degree of swelling of monolayers,
bilayers and blendmers at 36°C,
pseudo- extracellular fluid(PECF)

Sample Degree of swelling (%)
M1 17.36
M2 14,00
M3 14. 18
M4 . 18, 36
Bl 67. 56
B2 59. 00
BL1 43. 40
BL2 46. 50
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Table3. Tensile strength and elongation of monolayers,

bilayers and blendmers

Sample Te"z]s(i:;m:: ;‘ ength Elo?ag;ition
Mi 105 33.3
M2 0. 96 47.7
M3 113 36.7
M4 0.99 42.3
B1 165 97.0
B2 163 84.6
BL1 149 63.3
BL2 153 99.9
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Table 4. Effect of tensile strength and elongation of
monolayers, bilayers, and blendmers treated

by protease IV at 36°C, pH5 and 15 days

Tensile strength Elongation
Sample
(kg / mn’) (%)
M1 0.79 21.0
M2 0.64 13.3
M3 0.88 26.6
M4 0.74 15.0
B1 1. 30 71. 2
B2 1. 24 65.0
BL1 0. 90 51.6
BL 2 1.74 65.0
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Table5. Oxygen permeability of monolayers, bilayers

and blendmers.

Sample Permeability
(e (STP)cm /enf sec emHg)
M1 1.40%X10°°
M2 2.04X%10°°
M3 1.71X10°°
M4 2.96X10°°
B1 1.35%10°*
B2 1. 96X10°*
BL1 4.69X10°"
BL2 1.32X107*

Table 6. Water vapor loss of monolayers,bilayers and
blendmers at 36°C.

Sample Water Vapor loss(g/m?/day)
M1 431.7

M2 471.8

M 3 447.3

M4 430.3

B1 339.1

B2 366.5

BL 1 561.9

BL 2 791.2
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Fig. 3. Water vapor loss of monolayer, bilayer and
lendmer at 36C vs. time,

Table7. Effect of the biodegradation of monolayers,
bilayers and blendmers treated by protease
IV at 36C, pH5 and 15 days.

Biodegradation (%)
1 17. 88

2 28. 80
3 16. 49
4 26, 61
1

2

9.03
6.79
BL 1 4.02
BL 2 3.77
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Fig. 4. Effect of the biodegradation of monolayers,
Bilayer and blendmer treated by protease IV at
36C and pH5 vs. time.
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