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ABSTRACT : Chemical modification of a dextran film to improve its physical properties

was carried out by addition of plasticizers and crosslinking agents. Moreo ver,

low —

temperature plasma treatment with acetylene gas was done. The dextran film showed

high mechanical strength but was brittle and vulnerable to moisture. When plasticizer

was added,

it became very soft but with large reduction of mechanical strength.

However, a flexible film with fairly high mechanical strength and water resistance was

prepared when the film was crosslinked by adding crosslinking agent with or after the

addition of plasticizer.

Treatment with an acetylene plasma changed the dextran film

surface from hydrophilic to hydrophobic with little influence on the bulk properties of

the film
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Figure 1. Stress—strain curves of films prepared
from various concentrations of dextran solution.
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Figure 2. Stress—strain curves of sorbitol added
dextran films.
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Figure 3. Stress—strain curves of glycerol added
dextran films.
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Figure 4. Stress—strain curves of sorbitol and
glycerol added dextran films.
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Figure 5. SEM pictures (X50000) of various dextran films.
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Figure 6. Stress—strain curves of glycerol added
dextran films crosslinked with GA.

= =2.0% sorbitol

25
Isean i ———2.0% sorbitol + 2.0% GA|
* -
’ A Y
20 N\
0 ‘
—
© |
o
15
2 ) |
. .
0
9 104
=
7]

i\
)

0.0 T T T ) T
0 20 40 60 82 100

Strain (%)

T
120 140

Figure 7. Stress—strain curves of sorbitol added
dextran films crosslinked with GA.
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Figure 8. Stress—strain curves of glycerol added
dextran films crosslinked with GA in acetone.

35
——0.5% PEG + 0.5% GA
304 = =0.5% PEG +2.0% GA
« + +1.0% PEG + 0.5% GA
95]  =*= 1.0% PEG+2.0% GA

Stress[MPa]

15

0!9 1!2
Strain(%)

18 21

Figure 9. Stress—strain curves of PEG added
dextran films crosslinked with GA.
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Table 1. Swelling Ratio(SR) and Solubility of Cros-
slinked Dextran Films

type of dextran film SR solubility (%)
0.5% PEG + 0.5% GA 12.82 16.88
0.56% PEG + 2.0% GA 11.17 13.50
0.5% gl 1/2.5% GA
% glycerol / o 7.00 9.01
(crosslinked in acetone)
0.5% glycerol / 5.0% GA 310 6.53

(crosslinked in acetone)

(a) before treatment

(b) after treatment

Figure 10. Water contact angles of dextran films
before and after acetylene plasma treatment.
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