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2 of: APl FHold JFIEM FAAHHe AT JAA EAe] ¥ FIujdys
(PVA)& Z8}TENA chitosan-gPVA ZZUNE YU & o]8 Boz Azsl] oy 24
WAsle] E swelling ratios} -3AFats ¥WaE nAdH ) Chitosan-gPVA 3¢ty 7
< pH 12914 PVA D8tz Ego] Z78d] ula} swelling ratioz} ¥ 743k} pH 7.4
dHE= F7HE S & 7 Ak REUYGER riboflaving AM-3= 7$, chitosan-g-PVA 3%
Aue 5% 43 F35e pH 1294 PVA I8l ZE&0] R&€48, pH 7494 PVA 2
BT ELC] F&E YYEY oY £ pHY B&rE P a8l dAd o8 5%
A el PVAd <@ BRstsg 27M71AG stadl 2eeesize o8 23EATe ¥
& RN ue} $AF 50l HekEe ¢+ YT

ABSTRACT: By grafting PVA with easily controlled crystallinity and high mechanical prop-
erties onto chitosan which has an excellent biocompatibility, chitosan-g-PV A copolymer was
prepared. And then copolymer membrane was prepared by solvent casting technique. The
swelling ratio (@) and permeability of riboflavin through the copolymer membranes decreased
at pH 1.2, but increased at pH 7.4 with PV A grafting %. And also, permeability of the solute
was controlled by changing the degree of crystallinity and crosslinking density of copolymer
membrane.

Keywords: chitosan-g-poly(vinyl alcohol) copolymer membrane, swelling ratio, riboflavin, lag
time, permeability coefficient.
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Table 1. Preparation of Chitosan and Chitosan-g
-PVA Copolymer Membranes

. membrane

sample grafting % . kness (mm)
chitosan 0.130
chitosan-g-PVA 183 0.135
copolymer 48.7 0.130
54.0 0.135
64.2 0137
heat treated copolymer 64.2 0.135
crosslinked copolymer 64.2 0.130
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Figure 1. Experimental apparatus for measuring the
permeated solute.
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Figure 2. FT-IR spectra of chitosan (A) and
chitosan-g-PV A copolymer (B).
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Figure 3. '3C NMR spectra of chitosan (A) and
chitosan-g-PV A copolymer (B).
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Figure 4. Swelling ratio according to time at pH 1.2.
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Figure 5. Swelling ratio according to time at pH 7.4.
Symbols are same as in Figure 4.
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Figure 6. Variation of conc. of permeated solute ac-
cording to time at pH 1.2. Symbols are same as in
Figure 4.
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Figure 7. Variation of conc. of permeated solute ac-

cording to time at pH 7.4. Symbols are same as in
Figure 4.
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Figure 8. Variation of cumulative amount of perme-
ated solute according to time at pH 1.2,
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Figure 9. Variation of cumulative amount of perme-

ated solute according to time at pH 7.4.
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Table 2. Permeability through Chitosan-g-PVA
Copolymer Membrane at pH 1.2

, t Px10°

sample grafting % (min)  (cm¥/s)
chitosan-g-PVA 18.3 6.40 33.79
copolymer 48.7 7.15 31.42

54.0 8.58 32.09

64.2 8.94 29.54
heat treated copolymer 64.2 10.39 21.86
crosslinked copolymer 64.2 64.75 31
t: Lag time, P: Permeability coefficient.

Table 3. Permeability through Chitosan and
Chitosan-g-PVA Copolymer Membrane at pH 7.4

9

sample grafting % (mtin) (Ic’;zl/(;)
chitosan 3254 5.36
chitosan-g-PVA 183 31.53 10.65
copolymer 48.7 27.58 1341

54.0 26.8 14.37
64.2 25.46 15.38
heat treated copolymer  64.2 37.65 8.20
crosslinked copolymer 64.2 88.50 2.65

64.2%9Q) FFA 9] AL Exel 7l o =
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A 15.38x10°%(ecm¥/s)2 Z71EE& ¢ 4 AY
o} I3 2BEEZC] 64.2%%) FEEA ) As
Ao} 7lael 3 = 25.468M 37.658 7}
88.50 2 AHAET Px 15.38x1079 (cm?/s)9
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