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(PVP) £ o}8-3ld YA EL 3lol=gdg AZEr). PVP sol=nde] 7|44 =g B4l
77} i) PVA/PVP Z#4o) “freezing and thawing (E243)"& wE& & vl (¥Co
y-rays) & ZFAlES dlel=2dg Aok PVAS PVPe] 2A4] (30:70~100:0), 5288 ¢
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ABSTRACT: Hydrogels for wound dressing were manufactured using poly(vinylalcohol)
(PVA) and poly( N-vinylpyrrolidone)(PVP). The hydrogels were obtained by exposing to %°Co
y-rays after freezing and thawing of aqueous solutions of FVA and PVP to improve mechani-
cal strength. Mechanical properties such as gelation, water absorptivity and gel strength were
examined after repeating the “freezing and thawing” of PVA/PVP hydrogels, and then irra-
diating them at 40 kGy. The PVA:PVP ratio was in the range of 30:70~100:0, and the
solid concentration of PVA/PVP was 20 wt%. The gelation and strength of hydrogels were
much higher when “freezing and thawing” and the irradiation process were used than when
only the irradiation process was utilized. In addition, the mechanical properties of PVA/PVP
hydrogels after repetition of “freezing and thawing” are discussed.
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oAl 48417 ARAIY F AE AN ¥t FA
(W)} AzF e FA (W) Ry Aslge A
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Gelation content (%) = Wy/W;x100% ¢9)
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Figure 1. Gelation content of PVA/PVP hydrogels
as a function of the PVA/PVP ratio after freezing and
thawing (freezing and thawing : 1 time).
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Figure 2. Swelling of PVA/PVP hydrogels as a
function of the PVA/PVP ratio after freezing and
thawing (freezing and thawing : 1 time).
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Figure 3. Gel strength of PVA/PVP hydrogels as a
function of the PVA/PVP ratio after freezing and
thawing (freezing and thawing : 1 time).

Z7bsha FREE gasted, olRAe slart 1Y
258 YT} F713 dEd €€ #4E T
Q= HHo| FAsy YELZ HAHE F Uk
AzsE Astgst vasei, PVPY i@ PVAS
FRgo] wold+E AN

EH|HS| pHESIol| ThE giat. PVPS PVA2

Felof A25W A2z 20014 349

1004

—@— Fraeze-Thaw : 5 times

90 S Q- Fraeze-Thaw : 4 times
~r Freoze-Thaw : 3 times

~2 - Fraaze-Thaw : 2 times

~— Fresze-Thaw . 1 time

33 804
T ]
g?O yd
8 e
¢ 601
kel
@
&
-
[
30
S —
30:70 80:40 80:20

Ratio of PVA : PVP

Figure 4. Gelation content of PVA2/PVP hydrogels
as a function of the PVA/PVP ratio after repetition of
freezing and thawing.
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Figure 5. Swelling of PVA2/PVP hydrogels as a
function of the PVA/PVP ratio after repetition of
freezing and thawing.
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Figure 6. Gel strength of PVA2/PVP hydrogels as a
function of the PVA/PVP ratio after repetition of
freezing and thawing.
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Figure 7. Gelation content of PVA/PVP hydrogels
as a function of the PVA/PVP ratio after “freezing
and thawing” and irradiation (freezing and thaw-
ing 1 time).
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Figure 8. Swelling of PVA/PVP hydrogels as a
function of the PVA/PVP ratio after “freezing and
thawing” and irradiation (freezing and thawing: 1
time).
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Figure 9. Gel strength of PVA/PVP hydrogels as a
function of the PVA/PVP ratio after “freezing and
thawing” and irradiation (freezing and thawing:1
time).
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Figure 11, Gelation content of PVA2/PVP hydrogels

as a function of the PVA/PVP ratio after repeated

“freezing and thawing” and irradiation.
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Figure 12. Swelling of PVA2/PVP hydrogels as a
function of the PVA/PVP ratio after repeated “freez-
ing and thawing” and irradiation.
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Table 1. Comparision of Curing State hetween Vacerine Gauze and PYA/PVP Hydrogel

. . gauze hydrogel
Figure 14 cure periods characteristics cure state characteristics cure state
(a) 0day wound size 1.5 cm - wound size 1.7cm -
blood coagulation(dark-red)
residyal vacerine in wound no residual gel in wound
(b) 0~5 day invisible wound after dressing well-detachment from wound
wound size 1.4 cm visible wound after dressing
wound sizel.5 cm
residual vacerine in wound no residual gel in wound
. well-detachment from wound
(c) 5~9 day slow recovering rate bad .. .
X visible wound after dressing
wound size 1.2 cm .
wound size 1.2 cm
residual vacerine in wound no residual gel in wound
(d) 9~12 day  slow recovering rate bad quick recovering rate normal
wound size 0.8 cm wound size 0,7 cm
no residual gel in wound no residual gel in wound
(e) 12~15 day wound size 0.5 cm normal wound size: 0.4 cm good
. . wound
(f) 15~18 day  almost healing wound good healing wound recovered
wound
&) 18~21 day ) recovered ) )
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Figure 14, Healing process after wound dressing:
gauze (left), hydrogel (right). (DAD; day after dress-
ing).
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