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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.

Keywords : dextran film, plasticizer, crosslinking, tensile strength, elongation.
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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.

254, 4 = =2.0% sorbitol
ol [ ——2.0% sorbitol + 2.0% GA|
O —-
N
| ~
2.0 \
|
g . \
g 15-l |
" .
0
2 1.0
=
7]
oo N
00 T T T T T T
0 20 40 60 8 100 120 140
Strain (%)

Figure 7. Stress—strain curves of sorbitol added
dextran films crosslinked with GA.

7He BAERE AES AXT T PAERY] vl
Ql opAEe BES TtuAg) A Yol 7tuRkgE
AlZ=skdh 7Fw kg2 40 TollAl 24417 AAI8HA
th. 1 A3, Figure 804 K kgl o] 7huA g
TRt SUVEFE QAR TS B g AN
th ol ZkAAIZY HE HolA A sE dEE Tt
w7}t o)Foj e et 9AER £ AME 1] Zhak
ZF7kal7] wiolebal s d T

PEGE 7IAAR 718t Aol glycerol 2
rbitol?] -9 e AFS Bl Figure 9el4
B vk} o] 3 Hrtstel dE&& Alxg Aol
T 7tuAE] w27 S E AR SH8HA
t}. o]i= PEGZ} sorbitolo] 4 glycerol.t}h EAt&o]
IHAE hydroxyl group? A7} o] gl AE=y}

B

SO—

782

=9 x2Fd
30+ .-+ 0%GA
! ——25%GA
254 |, - =50%GA
= 20
o
=
» 15
(7]
[
5
o 104
s e
..... '
0 " T T T T T T
0 5 10 15 20 25 30
Strain (%)

Figure 8. Stress—strain curves of glycerol added
dextran films crosslinked with GA in acetone.
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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
0.5% PEG + 2.0% GA 11.17 13.50

0.5% glycerol / 2.5% GA
(crosslinked in acetone)
0.5% glycerol / 5.0% GA
(crosslinked in acetone)

7.00 9.01

3.10 6.53
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(a) before treatment

(b) after treatment

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