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2 < AARPAYA FREAFC) FHold B4 84 TR FENELE (PVAYE Oz
EAA chitosan-g-PVA FZFHANE FAT F o8 =7 A3 g =9 7Ad 3= 2
JA EHANEA HE At B EA2 lysozymed AME-3lA chitosan-g-PVA ZZ&§H)
o] B8 AHE FA, pH 6.7, 7.4, 8244 7] 138Ul F43H4 a7l dojyt <l
AA=7t A B4, pH 673 74404 =7t 713 ¢8E ¢ & Aok Chitosan-g-
PVA 3Z@Aute] QARRANA ¥3E 248 2, 718AErY A dARHIVAE
32 dyne/cmgl wrHo] chitosan-gPVA T3 ute] A9 26~29 dyne/cmozA 7| EAM
3 JAFTHA YA 7} RolAA HE ¢ 5 UM

ABSTRACT: Chitosan-g PV A copolymer was prepared by grafting poly(vinyl alcohol) (PVA),
a water soluble polymer, onto chitosan which has an excellent biocompatibility and
biodegradation. Its biodegradation, tensile strength and critical surface tension were studied
according to various conditions. The biogradable characteristics of chitosan-gPV A copolymer
were studied using the lysozyme as a degrading enzyme under pH 1.2, 6.7, 7.4, and 8.2.
Chitosan-g-PV A copolymer rapidly degraded at pH 6.7, 7.4 and 8.2 within the first week, and
the tensile strength decreased. Especially, the most biogradable pH range for chitosan-g-PVA
copolymer was 6.7~7.4. While critical surface tension of chitosan was about 32 dyne/cm, that
of chitosan-g PV A copolymer was a little decreased about 26~29 dyne/cm.

Keywords: chitosan-g poly(vinyl alcohol) copolymer, biodegradation, tensile stremgth, comtact
angle, critical surface tension.
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Table 1. Preparation of Chitosan and Chitosan-g-

PVA Copolymer Membranes

sample grafting % membrane thickness

(mm)

chitosan 0.130

chitosan-g-PVA 18.3 0.135

copolymer 48.7 0.130

54.0 0.135

642 0137

heat treated copolymer 64.2 0.135

crosslinked copolymer 64.2 0.130

Bl Z£X. Table 19} chitosan-g-PVA Z&%
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Table 2. Surface Tension of Various Solvents at
37°C

solvent surface tension (dyne/cm)
m-cresol 34.50
ethylene glycol 46.92
nitroaniline 57.00
water 72.50
25
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Time(day)

@® : Chitosan-g-PVA Copolymer(18.3%)
B : Chitosan-g-PVA Copolymer(43.7%)
A : Chitosan-g-PVA Copolymer(54.0%)
¥ : Chitosan-g-PVA Copolymer(64.2%)
94 : Heat-Treated Copolymer{64.2%)
@ : Crosslinked Copolymer(64.2%)
O : Chitosan

Figure 1. Degradable kinetics by lysozyme at pH 1.2.
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Figure 2. Degradable kinetics by lysozyme at pH 6.7.
Symbols are same as in Figure 1.
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Figure 3. Degradable kinetics by lysozyme at pH 7.4.
Symbols are same as in Figure 1.

Aol tht B =g epd Fig. 38 B 7| €A
FxE 4F ™A 50%<d U3 chitosan-g-
PVA Z2%Aue] A$ PVA Islz=ego] 18.3%
A 64.2% 2 F7Hgel wtet B HA] 58% ol A
68% 2 7€ & 5 Atk 22l @Az} v}
el 2 RAxE 244 50%9 29%FEE Za
28 ¢ F Aok

pH 8.2¢)A12] 7]EAkd} chitosan-g-PVA 5%
Aot gt EH=E ebd Fig. 48 B9 pH 74
9] %9t A fA AYE UENEE ¢ 5 UM
t}. &, pH 7.4% 8244 FFHA W9 PVA
agtzEgo] F71g weal swelling ratioz} Z7}
&° 2P Wz EsEL lysozymes] AE7}
fo)3A Hol FIEE F71EE & 5 A

t&oz F|EAH chitosan-g-PVA 23
9] pH ®ig}d] wlg lysozymedl & Eaxe] W3}
& Jel Fig. 58 29 J)1E43) chitosan-g
PVA ZZ¥A2e] %4, pH 6.77} 7494 R
7} 713 Holde & & ANUTh E=F F1EA] v
chitosan-g-PVA FF@A2te] %9 pH Wld] ot
& Baxe asiyl oz @xele} sl o8
pH W3] o0& #sx9 ¥zl oS Fopge &
& Asich

Esljol B J|AIN 25 @3 &3, pH 1.2, 6.7

789



AEY - BFE - ALY

Weight Loss(%)

0 5 10 15 20 25 30

Time(day)
Figure 4. Degradable kinetics by lysozyme at pH 8.2,
‘Symbols are same as in Figure 1.
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Figure 5. Degradation by lysozyme according to pH.
Symbols are same as in Figure 1.
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B : Chitosan

Figure 6. Change of tensile strength according to
degradation time at pH 1.2.
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Figure 7. Change of tensile strength according to
degradation time at pH 6.7. Symbols are same as in
Figure 6.
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Figure 8. Change of tensile strength according to
degradation time at pH 7.4. Symbols are same as in
Figure 6.
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Figure 9. Change of tensile strength according to
degradation time at pH 8.2. Symbols are same as in
Figure 6.

AR (y,) 2k Ao BRI (7,)3te] @A} 7,
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Ao H&2, 68 FAst A9 AA FHAY
Ao g A&z, cos 68 =AIEHE FAWA ) HH
&7 €k o] A& cos §=1714] i3l e B
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Table 29 Yebd &0l & A143to FlE4t7
chitosan-g-PVA 3Z @A %e] H& (O & £33}
I cos 9} & £ AU #AE Fig. 109
vehi it Fig. 109 2} & cos §=171x] 94t
&led 7§ 7| EA3} chitosan-g-PVA 3§19
2] JAEHNIAE Table 3¢ LJehfich duka
o2 AAIFHAMAR 2] gho] FHAG 9L 9)A
= AU QA= o R| 7t Baier & A9 ¢
AFENR 7} 25~30 dyne/cme] & 2= S
FdAge] i g v Yok Table 394
HY¥ PVA astZEgo| F713] we} 671 2ast
= Hog Ho}l AxAo] FIEHE ¢ 5 Uy
E5 71EAY] 7S AdAIEHAUAZ} 32 dyne/cm
oyl ®k3led chitosan-g-PVA FZgAo A9 o
ABHANIA 7} 26~29 dyne/cmZ }7t RolA &
& 4 i
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Figure 10. Critical surface tension by Zisman plot.
Symbols are same as in Figure 1.

Table 3. Contact Angle and Critical Surface Ten-
sion of Chitosan and Chitosan-g-PVA Copolymer
Membranes

. critical
sample grafting 6 cos @ surface tension
%
(dyne/cm)
chitosan 785 0.199 32
chitosan-g-PVA 183 700 0342 28
copolymer 487 679 0375 29

540 659 0.407 27
642 640 0438 26
heat treated copolymer 642 700 0.342 30
crosslinked copolymer 642 799 0174 31

"@:Contact angle of chitosan and chitosan-g-PVA copolymer
membranes to water.

g £
AAH P Balgol Hold 71BN A5

234 % 7IAH =7t 948 PVAE O3ZEA
# chitosan-g-PVA ZZRAE FHT o ol&
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4. 71 £ 34 dAEHAUAE 32 dyne/cm
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