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(3~5)x10° , B ZHEE (poly(vinyl alcohol), PVA), HZ Kuraray AR =M, BEERN 1700,
BALEE R 98%~99% . BRERE FHIL (mafenide acetate) AFF & E R MIFEN KRR AN KL
o AL R IR R A B, KoM = RE K,
1.2 EHRJ[ACTHEXRKBERENHIE

KRR 7:3 MIREMZBAR HMBEETRM K, BH 20% MRESYHE®R. A
MRENBIE, BARESEH 8% . MASNHES, BBRRANTREEERLS, BEY
2mm ., B -5 CRE 14h, RIFE 25 CEERA 100, INHFRIEFHREK., NA LR
FEET I 0 =S E KPG-1 Bl FInE S 47 B FRUAR ST B, WBET &4 BE 1.7MV,
B 10mA, #F T BSIE K 6.5m/min, GYGEMLFIESY 20kGy . BHFERN 20, 40,
60 . 80 . 100kGy , RN B REFMIFEIFGEYREN AILBKERE/EAXTHE, HE
JERIK RS E 4 COKFREEH.
1.3 RECTHIRKE KRR RIE

R AL 2L ROK BB R A RB LA B LA RS R SCHR (9], ook R B M M &
Y AKFE KRB HEN XLD-A BE TR E.. LREEN A « BB ITEHH
FRFEENNT.
1.4 YRR

B EARRRE TR E L LML RKBERER T 200mL BERE W (pH7.2) &, B
BRER AR ERRE 37 °C, BHRKBESHEN 780mg ., AFTF 1. 3. 6., 12, 24, 48,
96 . 168h M EHEEPRREATHEN SR, WEHFES N 1995 FERPEAR, MEsRU
RHRBESEISHENE SRR,
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B3R 1 fI%R 2 (T, SREGREF LEAR EMZMIERKBRER LEE, HRE 45
ISR E b 2 SRR BEB IR A B S SO BT R A R RS A 1 B, Uk am BE B BHESR (p < 0.01),
T ¥ b BE JUT B B ARG (p < 0.01) o BERE S BCREARANFI R I8 00, PRAKEE . SUKIRBERIMTRE
PR R NBER ST B I RAL. 40kGy RSN, ZEMHKBEER S, ik 3.8MPa .,

Tab.1 Properties of poly(ethylene oxide) blend hydrogel films without freezing-thawing

processes!!) (z + s)

Dose/kGy n GF/% DS/% TS/MPa EB/%
20 5 31.745.3 1946.84+37.1 0.46+0.02 590.0+7.1
40 5 62.140.9 1309.2+12.4 0.4540.04 525.01354
60 5 74.3+3.7 1060.84+3.7 0.3430.01 475.0+35.4
80 5 78.5+2.1 1039.3+16.9 0.19+0.01 245.04+7.1
100 5 78.5+5.6 880.6+24.5 0.2540.01 195.0£7.1

(1) GF: Gel fraction; DS: Degree of swelling; TS: Tesile strength; EB: Elongation at break
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Tab.2 Properties of poly(ethylene oxide) blend hydrogel films using freezing-thawing

processes'!) (z =+ s)

Dose/kGy n GF/% DS/% TS/MPa EB/%
20 5 35.7+3.2 1723.3+30.7¢%) 3.49+0.03() 613.3+15.3(2)
40 5 67.3+3.7(3) 1121.4427.3¢3) 3.80+0.06(%) 567.7+15.3(%)
60 5 77.4+1.9 853.9+28.3(3) 2.71+0.06(%) 486.7+5.8
80 5 80.241.2 786.5+14.4(%) 1.45+0.04(3) 260.0-+10.0(%)
100 5 81.2+1.2 686.2+8.2() 1.20+0.03¢) 206.7+15.3

(1) GF: Gel fraction; DS: Degree of swelling; TS: Tesile strength; EB: Elongation at break,
®p < 0.05, ¥p < 0.01
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Fig.1 Release of mafenid acetate for reinforced
PEO blend hydrogels loading concentration of
65.66 mg-cm ™°
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PREPARATION OF REINFORCED POLY(ETHYLENE OXIDE)
BLEND HYDROGEL FILMS CONTAINING A DRUG AND
ASSESSMENT OF THEIR PROPERTIES

YANG Zhanshan ZHU Nankang YANG Shugin
(Suzhou Medical College, Suzhou 215007)

ABSTRACT Reinforced poly(ethylene oxide) blend hydrogel films containing mafenide
acetate were prepared by using two freezing-thawing cycles and the irradiation crosslinking tech-
nique, and their properties and the drug release were assessed. The results showed that the
tensile strength of the reinforced PEO blend hydrogel films increased significantly (p <0.01), the
gel fraction and the elongation at break of the films increased slightly as compared with those
formed by the irradiation without the freezing-thawing treatment, indicating that the mechanical
properties of the PEO blend hydrogel films can be improved by the freezing-thawing cycles. The
reinforced films possessed an ideal flexibility, crosslinking density and elasticity as wound dress-
ings. Swelling studies showed that the equilibrium water content of the hydrogel films expressed
in the degree of swelling decreased significantly (p <0.01), suggesting that a significant structural
rearrangement of the films occurred during the freezing process. The structural densification re-
sulted in the increase of the mechanical strength of the hydrogel films. The hydrogels formed by
the irradiation at doses of 40 kGy were comparatively stronger. Release studies were run on the
reinforced hydrogels with mafenide acetate which was incorporated before the freezing-thawing
treatment. Release was followed over seven days. The drug transport was controlled by a regular
diffusion model.

KEYWORDS Poly(ethylene oxide), Hydrogel, Freezing-thawing treatment, Irradiation

crosslinking, Mafenide acetate, Drug release
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