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ABSTRACT : Hydrogels for wound dressing from a mixture of poly(vinyl alcohol) (PVAL), poly(N-vinyl
pyrrolidone) (PVP), hexylene glycol (HG) and chitosan were made. The hydrogels were obtained by physical
crosslinking of freezing and thawing, chemical crosslinking of irradiation, and irradiation after freezing and
thawing of mixture solutions. The solid concentration of PVAL/PVP/HG/chitosan was 15 wt%. The con-
centration of chitosan was 0.3 wt%, and the ratio of PVAL:PVP was 64:4. The concentration of HG was in the
range of 1~5 wt%. The number of repeated freezing and thawing was in the range of 1 ~3 times, and gamma
irradiation doses were 25, 35 and 50 kGy. The physical properties such as gelation, water absorption and gel
strength of hydrogels were examined. Gel content and gel strength decreased as HG concentration increased,
whereas degree of swelling increased. Gel content and gel strength increased as irradiation dose and the number
of freezing and thawing increased, whereas degree of swelling decreased. The hydrogels were evaluated for the
healing effect for animals and for the antibacterial effect.
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Figure 1. Gel content of PVAL/PVP/hexylene glycol/chitosan
hydrogels vs. times of freezing and thawing.
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Figure 2. Gel content of PVAL/PVP/hexylene glycol/chitosan
hydrogels vs. irradiation dose.
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Figure 3. Gel content of PVAL/PVP/hexylene glycol/chitosan
hydogels containing 1% hexylene glycol vs. irradiation dose after
repeated freezing and thawing.
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Figure 4. Gel content of PVAL/PVP/hexylene glycol/chitosan
hydrogels vs. hexylene glycol concentrations.
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Figure 5. Gel content of PVAL/PVP/hexylene glycol/chitosan
hydrogels vs. times of freezing and thawing.
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Figure 6. Degree of swelling of PVAL/PVP/hexylene glycol/
chitosan hydrogels vs. irradiation dose.
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Figure 7. Degree of swelling of PVAL/PVP/hexylene glycol/
chitosan hydogels containing 1% hexylene glycol vs. irradiation
dose after repeated freezing and thawing.

5000

4500 —— 2times
O - 25kGy
—v— 25 kGy after 2times
4000 -
S
o 3500 -
£
2 [}
E 3000 -
—
s}
®
g 2500 A
@ B4
[a} P
2000 - e
~
—~
v
1500 - -
\ ol
1000 T T T
1 3 5

Hexylene glycol concentration (wt%)

Figure 8. Degree of swelling of PVAL/PVP/hexylene glycol/
chitosan hydrogels vs. hexylene glycol concentrations.
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Figure 9. Gel strength of PVAL/PVP/hexylene glycol/chitosan
hydrogels vs. times of freezing and thawing.
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Figure 10. Gel strength of PVAL/PVP/hexylene glycol/chitosan
hydrogels vs. irradiation dose.
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Figure 11. Gel strength of PVAL/PVP/hexylene glycol/chitosan
hydogels containing 1% hexylene glycol vs. irradiation dose after
repeated freezing and thawing.
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Figure 12. Gel strength of PVAL/PVP/hexylene glycol/chitosan
hydrogels vs. hexylene glycol concentrations.
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Figure 13. Healing process of wound using (a) no dressing (left), PVAL/PVP/hexylene glycol/chitosan hydrogel (3% hexylene glycol)
(right) and (b) gauze (left), PVAL/PVP/hexylene glycol/chitosan hydrogel (3% hexylene glycol) (right).
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Table 1. Diameter of Clear Zone seen Around PVAL/
PVP, PVAL/PVP/Chitosan and PVAL/PVP/Chitosan/
Hexylene Glycol Hydrogels at 2 Times of Freezing
and Thawing (diameter : mm, sample size : 11 mm)

PVAL/PVP/
PVAL/PVP P\;ﬁi{;/favnp/ hgc\;fzﬁépg\l/;c/ol chitosan/
hexylene glycol
E.coli 12 14 15 17
S.aureus 13 15 16 19

Table 2. Diameter of Clear Zone seen Around PVAL/
PVP/Chitosan/Hexylene Glycol Hydrogels vs. Hexyl-
ene Glycol Concentration (diameter : mm, sample size :
11 mm)

PVAL/PVP/  PVAL/PVP/  PVAL/PVP/
PVAL/ PVAL/PVP/  chitosan/ chitosan/ chitosan/
PVP  chitosan  hexylene glycol hexylene glycol hexylene glycol

(1% HG) (3% HG) (5% HG)
Ecoli 11 14 14 16 17
S.aureus 12 14 14 17 19
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o] v Ak As oJn|gith o]Ze® HGYF &
Ao Zta ok As & 4 gl Table 2+ HG94
o o FFAS BolFErh HG 1% 3P

o] A7}¥A] & PVALPVP/Z|EAL F31Al 1%
FaAS Reltk 23y HGE 357} S71E4= 3
Ao e e & 5 ‘3,1214.

2E

o

E AFelAE 25 e A Tt s o8t
o] PVALE’VP/HG/f’]E_J' T3PS Azl 270 o}
£ Asls, dex, an A=, Asa, Fas 23
tl. PVALPVPHG/Z|EAF 3] Aska2 15~70%
T HE J@{’TE_{— 1000~4500% Ft= Heblch
AZFE = 0.12~31.75 kg/mm® ZHe Uepich Ashga)
A= A §3l 35 AT ZUESE
7kt o m, HGO =7} 5715 FHasigich 3
wxv Azt dEshed, 5244 g 3 =
AAdEFe] SV g ZFAskGl Y, HGE 527t 71
5 578k Xﬂi}d T3l 55 AF A A
& 7= 9 93k A5 29 Yeplck 3 59
< HG®| 71l —7}“%& =) Yebsth
oo, & ATl AxH F3HA2 1000 ~4500%
7HAl A F7t 7hsshar, Frgste] =] AlA ¢l

o] A A5 FAL FE3 4= Qir) w3k HzbAo] &
Saho] AAL} 3o F2 W AA7} Folsh) HGS)
A2 FEAE AUA He) A7} v gEe] o4
= AL WAF 4 9t w3 WA sl upEe o) &
dhel Zhash ite] SAel ool A 37
2ol AN BAL BHAL Yol AA A5 =4
Hew sl ART A opan

ZApe] 21 ATE BeplE QA ATALAL

ol o3 S glon ofo ZHAk=uch
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