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Abstract: High molecular weight poly (vinyl alcohol) (PVA) hydrogel to be expected as a candidate
material for the wound—dressing was successfully prepared by electron beam (EB) irradiation. To
produce PVA hydrogels with various gel fractions, degrees of swelling in water, gel strengths, and
elongations, two different number—average degrees of polymerization [(Z)s] of PVA were adapted
such as 1700 and 4000, and the PVA solution concentration and irradiation dose of EB were controlled
to range of 5~20% and 30~100 kGy, respectively. The gel fraction and strength of PVA hydrogel
were increased with increasing molecular weight of PVA, solution concentration, and irradiation dose
of EB. On the contrary, the degree of swelling and elongation of PVA hydrogel were decreased. The
thermal property and crystallinity related to degree of crosslinking of PVA hydrogel were examined
by the analyses of differential scanning calorimetry and X—ray diffraction.

Keywords: high molecular weight PVA, hydrogel, electron beam irradiation.
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Hid d7820] Sroldds) wiite] TEEA] 25 Ftell oJsiiA
= 2ol = gle ZE(Md €32 (poly (vinyl alcohol), (PVA))
= 19 WA vl 2 AR el we oA, ol AR
A B 9 288 AE, EEE HE W R Al o271t
2] BA9NS Bg WS Zh=rt 53] PVA 73S 20 WETE
o} If{3E B A, et AAAIERYY, 1Ela 94st 71A1A
S0 Q) gt W Aldor & IS Hof gl PVA
3} 54 (freezing), - 38713 (partial freezing—drying), &
A 4 g3l (freezing and thawing) 2] HHE, HALA 2 53 ZAl] 2
3t 71 59 E84 " F} boric acid, dialdehydes, dicarboxylic
acids 53} 22 o]#54 (bifunctional) 7}uAlE o83t 3ketA Wk

S o] gato] AL AxE 5 vk delA QIS
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T 7get Al o8l AslE Al 79 At Addel whE 7k
7} o]FofH A&l FES T Aspt o ol X8R AV
= 7hashs A5 81 4= Uitk B3t A|R.9] 7] Wis)e]
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IRALE] gk, AR WA A, Al o T A 5
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55 7age] oy, A TRAlME APt =2
T= 7tk ool Bk 5o el 59 oS AR Tk
FEE ol APt k" 58] Baer W Bk By vhe
AT AREC] /e & S vRE Zo® dEA e Al
A FoM® FATY AL BAEo] S71ES s
Yoshiie]'! Zg](e|&@l $Ak0) ) (poly (ethylene oxide), PEO)
AR Wglel] gk AR TG L] Azt g ATE B
™ PEO2] 58} wAlgo] S7Fe5 Agkgo| S7kehes slo=
LERSITY.

b, 2 AgtellxdE e AR 7
PVAe] Z2pE ZALeo] AR 58 s viesd 54
o, PVAS] A} §oHo w5, AR 2ejste] Asglks:
I} AE o vX|= kS mEsigick

4
AlE U A2k 34 S8 % (number—average degree of
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polymerization, Z)7} 1700, B]F3=7F 99% o)<l PVA
(PVA1700) £ TUAIE getellA F-9f3te] AHE-etglon, Bol
4000, ¥I5F8EE7F 99%0174_1 PVA (PVA000) © SHIEAHM|E
(vinyl acetate, VAc)< A2 dg5g o] vlr3ls S35l A
Z3I3tk VAce oBMIER 808 At ¥ Fridsit
Fo= Aelstal ol gste] AAlste] AR, ZiAA
o} FEAR= A IUE AFESISITE ARSE a1k el
AR glo] ARgetal o, 8] A|ze] AR B2 3AF TF
ot

VAce| M HEES! 200 mL £ 47 ZekaTel St
HERE Wa1 50 Colx] wrRksHaA ABAIE ¢hds] =9l § A2
O WA d2re-dEElEd Ef W EjolofolE
< SHA F VACE YW 2A1RE B9 AR E AAS H 255
40 CT7H] &4 F 7IAAR] olxn| AT HE =2 HE-(2,2' —azobis
(2,4—dimethylvaleronitrile) & Wil A 71F3telA thekst wrk
S5 A ARE Bt TEEte] EE] (oHIEAMY) (poly (vinyl
acetate), PVAc) & &u) 121

PVAce| H|%3} PVAc 2 g& HIgHE 100 mLef 2Hd3] =2l 4
dof| 40% FAEMER 780 2.5 mLE A48 Hoj=dl o
7oA SARRE wtekal =S ol ¥ wEkE R FAs] Al
3o oPHEANMERS A & 23t 50 TellA :Azx=3ict
Ao PVA L] B3HE (degree of saponification (DS)):= H—
NMR 415 ‘53810 ARtsigitt

HMEHO| o8t 2K 3. T3% PVAc % PVAE opE
3AA AL PVACS TRAAE & PVACE iAo o] g
9] FEE 0.2~0.5(w/v) 2 W3lA 7|8 Ubbelohde BAEAS
ARE3te] 30 TellM 3788 PN EE 55 0%= eitste]
319tk olEA 4akEw PVACY] TR E vt 2 Mark—
Houwink 2lell 2J3l] 43+ == k= Sich

[71=8.91x107% [7]%% (1)
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ME 30~100 kGy 2] AR ZARIEC 2 A1) PVA F8lds
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Figure 1. Schematic representation for the PVA gel preparation
by electron beam.
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A& (%) = x100 3

AUz AzE b A= QA E7 ] (Instron Tensile
Tester Model 4464) & o]g3to] S43IQITE AFUE 54 Al
sl AlEHS] T 3.8 mm, dole 10 mmE K2 cross
head speed 15 mm/min, span®] Ao]:= 20 mm= 313}

DSC &AM, dXEA B4 ARISAIE%A (differential scanning
calorimetry (DSC), Perkin—Elmer Pyris 6) & o]4-3}%] 43}
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Figure 2. 'H-NMR spectrum of PVA with £=4000 and S—
diad content="54.48%.

T
55 50 45 40

24t ¥ EE

'H-NMR £M. Figure 2= VAcY A& dA8533) o]9 |
312 Ealo] Az 1EAEF PVAS] 'TH-NMR A EZo]lch A~
A oM 4~5 ppm Alelof] 3719 3I=FA)7] vTE0] FEIsh
Al F]wo] Yebdt) 93714, 3.85 ppm¥} 1.35~1.45 ppmollA]
CH ¥ CHy2] 1=9]11, 4.65 ppm< FUvid (mm), 4.42 ppm<
Sl (mr) 28] 4.20 ppme D triad () 3325 e}
Wk PVAS QAT EAS E4leb] Yélo] 'H-NMRE 574
H triad 32| F4 I 2R Akle FLul, 2wl
A 2 g triad) S A8 2 Ay} 21.05, 48.93 ¥
30.01% FojR a1 o|ZHE Arbe diad s A8 Ay Az
H PVAS] g diad gl 54.48%1 AFA0 E4dME +1x
2 7188 9 4= ek 1.7 ppm ol LR B oAb EA) 9] 1
A7k A2 YERA] ok ARAellA] vlFs) dkgo] ehdstAl ey
Ao & 5 ekl

A3}E. Figure 32 23tAF N0) Fgl AR ZApARke] W
3ol WRE PVA 700 578H29] Aske H3ls Lepd Zlolt), aitAlg-
MO E= 5~20%, FAMIEES 30~100 kGy & 212} ek i)
AR o7 3R} G0 “sg) APARe] SRR AgkeE
S7Vek= ZeES ehiglon, Al o) Frt 20%, AP
o] 70 kGy<?l Aol As}Eo] 94.5% % 71 A VeI vl
2 A} FEE SR 5% 0] Askeo] A9, IAMIR] S| )
2} ik 7.5%9] Z7HeS Wola Ak Al gl st 27t
S5 7o) Fold 5= Qs wAle] gt Fr1sle] Al AF
&30 APt Fo|a, olel] whE 7twies] 71 o1k ® 9
310 ke AR 7hrt golaH olFolA] arsmelaE
R R Aglgo] & 2jolE YeR)A] eh=ths AMLS & &= Qlth

Figure 4= 717] T2 R& 7= PVA §909] ZAbalado] whe
Askg WM3lE YRl Aot @z} §99] s 10%2 174
Qom] AP 30~100 kGy = ZHzt WslE|glek. Aol 400081
PVAS] Az} Bo] 17009 PVAS] Askkt) g312 o= ey
5 & 5 e, PVA @ PR E PVAg0o AT AR
o] S71hol| wet b o= Agkgo] T71BIICE PVA el BIsH
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Figure 3. Effect of PVA concentration on the gel fraction: 7, of
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Figure 4. Effect of degree of polymerization of PVA on the gel
fraction.
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Figure 5. Effect of PVA concentration on the degree of
swelling: 7, of 1700.
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Figure 6. Effect of degree of polymerization of PVA on the
degree of swelling.
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Figure 7. Tensile strengths of PVA hydrogels.
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Figure 8. Elongation properties of PVA hydrogels.
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Figure 9. DSC thermograms of PVA hydrogels having a 7, of
1700 obtained with various irradiation doses.
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Figure 10. DSC thermograms of PVA hydrogels having a 7, of
4000 obtained with various irradiation doses.
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