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Q9 g nEA=E gz 4#A  poly(vinylaleohol ) (PVA) %} poly ( N-vinylpyrrolidone)
(PVP) & o] &3] HHX 8 & slol=2A& A3t PVP sle|=229] 7AH Ag A
7171 918l PVA/PVP &g8-dol| “freezing and thawing (52831)"& g  Wald (%Co
y-rays)& FAlsIY dlol=22E At PVASE PVPe 2X44] (30:70~100:0), 52889
HiE sl PVA Bx}gkg W3la)7|HA PVA/PVP slol=gAe] Adg, P&s, AJRTE &4
sttt PVA/PVP slolz 242 WA ZALZR AZHAS o 2ot 32§86 98 & A
ZA130e v Asen ZRrt $AHAT olge] EAEH HEAEY gE By & =
[s]

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 ard thawing of aqueous solutions of PVA 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.

Keywords: hydrogels, ®Co y-rays, freezing and thawing, PVA, PVP.
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Al ©f. Poly(vinylaleohol)(PVA) &= B2} (M,,)
3.1x10~5.0x10* (PVA1), 85x10%~1.46x10°%
(PVA2) 2@ 1.24x10%5~1.86x10° (PVA3)9] 4&
AHE-3laL poly( N-vinylpyrrolidone) (PVP): &3}
2 (M,) 1.3x10%] A& AldrichAl (WI, USA)
A FiBte] AMESIATh AR RLEAES BF
w2 YA glo] AMRHSITh BE HEelA ALS
" B 3z FFFolth

ZEAMH|of| 2 PVA/PVP §lo[=22. =Au[7}
th2 PVA/PVPd Wiaf 20wi% e sE& %=
PVA/PVP &9 & A Z34th PVAE W& 25
He F B2 @] BB 120 C 459 gdE
7 (autoclave)oﬂ =9ttt PVA/PVP&#S Tt
H& 2tz w2 9hEo| §4& HAY PVASL PVP
g &9 =4 “}“‘3’1‘:} ZA} Aol §AE petri dish
of 20g(4-5mm EoD)E Zeoh & W4 e
bubble& A7 3}7] sl A]l AF-LolA] 12-24 A} 7F WX
g Fof PEe vt 2 ;R §4E AR (%Co
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Gelation content (%) = W/W;x100% (1)
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Swelling (%) = {W, (<] 43d o] 7))
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USA)9} #3438 (Seoul, Korea)o 2 2E T4]%
At # Foll AAE U] Ao Z& A AR
A7|H=7E AR 8 AlA 3 F#A9 IR E
3 34A) % (Buchon, Korea)ollA 78 Iibalra
(H0)2 AREA quct. ¢4 27 7192 8
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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).
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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 PVAZ/PVP hydrogels as a

function of the PVA/PVP ratio after repetition of

freezing and thawing.
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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 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 between Vacerine Gauze and PVA/PVP Hydrogel

. . h
Figure 14 cure periods ‘géuze ‘yc.lrogel
characteristics cure state characteristics cure state
(a) 0 day wound size 1.5 cm - wound size 1.7 cm -
blood coagulation(dark-red)
residual 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
. L no residual gel in wound
residual vacerine in wound
; well-detachment from wound
(c) 5~9 day slow recovering rate bad .. .
. visible wound after dressing
wound size 1.2 cm .
wound size 1.2 cm
residual vacerine in wound no residual gel in wound
(d) 9~12day  slow recovering rate bad quick recovering rate normal
wound size 0.8 cm wound size 0.7 cm
sidual gel 1 d idual gel i d
© 12~15 day no rest l..la gel in woun normal ™© resi ual gel in woun good
wound size 0.5 cm wound size : 0.4 cm
wound
f 15~18 da 1 t heali d d healing wound
f) y  almost healing woun £00 ealing woun recovered
wound
®) 18~21 day - our - -
recovered

276

Polymer{(Korea) Vol 25, No. 2, March 2001



ek R

(a) 0 th DAD (b) 5 th DAD

(c) 9 th DAD (d) 12 th DAD

(f) 18 th DAD

Figure 14. Healing process after wound dressing:
gauze (left), hydrogel (right). (DAD; day after dress-

ing).
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