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Table 1 Three factors and three levels with the orthogonal designing method (X*s)
K Level A& Factor
PAAS PVA AM
18 2
22 6
26 10

1.2.2 PVA/PAAS /AM K Et B IE 69 6] %1242 il
BHIREAS S BN 100 go 2P BIFREL 2 g, 6 g Al
10 g PVA I B —E R =75KH, BT REZEA
iR, 121.3°C4AE T 1h, % PVA 584159 5 sk
R B AN 2% 6% 10% VAR, RN A
. FREUPAAS T — B &M =ZKH, BLA S
BRRFES AN 18%, 22%, 26%MIIEW,
FRN B . B A, B IEII IR A HIEL C W
IR EEAE 20% —36%2 (1], KR ELF 1 C T HEIR
ERRA), AR FERER AM, 7804HE, #4516 h,
SRIGTRON o R 287588, 120°C 4K 2 h, J@idhn
AR, SENREEIN D W F D IWRBINE
1210 cm [REFRILA, &NEEFRIL 10 mL, =R T
B 1 h, FER RS E R RS FEIL
BTN &MTHTHEE: 68N 245 MeV, H
1A mA, R R EE N 13 mimin, G IEEGTIE
N 45 KGy . FE A IR RL 5 5E B 1 BOIR 7K
e, K A F B B R %E, RIEARE S
HrrEY, 20 CUkEET 4 h, RIEB T ER
25°CF 2h, EREBEIR 2 IR, K il £ 0 i 7K e s st
BT 4 CUKF R &

1.2.3 KRERBES KT E  IEFEL T BHINKE
MBS, Rk, BWHE, A5,

1.2.4 KERIEGMAEN K OLHEIENE. M
HEAB R %, 0% 1-2mg BLbbl 26: 2: 9
3L 5 200—300 mg KBr ¥ AR 1E FLHE BT 44 rh i
JEVRAT, SRJETE A AL s B R TN A S
AW LT AN ETEA N AT IR . @B 4 B 2 .
W 851 25 B 1) 2% b LR AR (K KBS R 8% B 7 MREA BT
T4, 50°C, 24 h, REIAEHENFRE,

LA THEA TR My 285 R TAEA BN AN A
F, RN =ZK AT, 120°C, 2 h,
A BRI B 1 75 D 5 1 BN T K T 1 b, B
R IR E TR TR+, 50C, 48h £1E
H, FRE, ICNTEER R E My, #2125
THE LR 2 4

Bk I8 53 B0 (%) =Mo/M1x100% D)
OFE = 287K K BE (P 5 o 5 1) 48 1 14 5 o Ll A1)

AR EE BT EL 5 N HCE T 1E T A
50°C, 24 h#tT. 29I E, HWRNTREARE M,
B HR N = RaRmK S 24 h, iA B VEIKE4T,
BUHREA, HHAEAE/KEE, RE, WRHEKE
A5 B Moo 3% B8 T A N BAE = 28K P i ik
B

T I E (%)=(M,—M1)/M1x100% (2)
@A TR E K PR B I E o B3 ) 25 I 1 - Fh L
B K B IR BT L 5 ANEACE T 1515 T4
50°C, 24 h #tT. RIFRE, W N THEARRE
My, BHIRZANAFRE K 24h, A BIEAK-TT, B
HAEEA, fFEAFAKEE, RE, ABKER
JF My 1% 18 R T 2 20 BUE A2 B AR /K (T Ak
B

T K FE (%) =(M,—M;)/M;x100% (3
Pk 30 AW R 5 . EEIR 25°C, &
SVREE N A0%FIIRES R, W i1l 2% 4 1) 25 LB A 7K
BERC I, A TIAE v B A UAE R 1) M 42 TR A
ACLE D, BAEEIE 7 MRS . S K E N 75 mm,
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F g 5 B RIS A W S B K
JE(MPa) R 2 K 22 (%), 235l 4% T 51 A Xt Rt
ik -

PUIKsRE (MPa) = FEARWBIZLN 5K 1 1 (FEA

BLEx FEARJRIE) (4
I 28 1 1 2% (1009) =[5 A Wy 2 f¥) o7 fef 1< P2/
FEA K BE] x100% (5)

E1 WA RARIIREA

Fig.1 Dumbbell-shaped hydrogel sample to be tested
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Fig.2 Hydrogel membranes before and after swelling
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Tables2 Experimental results in the orthogonal tables (X #s,n=7)
Ff it PAAS PVA AM DSw/% DSs/% GF/% TS/MPa EB/%
Samples
1 18 2 3 30144.5+8129.1 2968.2 +577.8  90.2+0.23 0.224+0.032 57494395
2 18 6 6 31729.515242.5 2662.8+89.2 94.2+0.38 1.0431£0.147 543.7+61.0
3 18 10 9 26125.8+2030.2 2045.9+200.8 93.6+0.22 1.504+0.488 516.2+92.8
4 22 2 6 46850.8 £4256.7 4081.1+298.4 90.5+0.23 0.226+0.024 570.7+63.7
5 22 6 9 35366.71+4301.5 3405.5+298.4 94.6+0.34 1.130£0.179 583.1+91.3
6 22 10 3 18941.1+1736.9 2266.8+179.9 93.5+0.14 1.5041+0.448 384.6+72.0
7 26 2 9 37731.213869.0 4582.5+316.3 95.6+0.25 0.491+0.119 557.3+52.7
8 26 6 3 33882.312490.6 3224.7+£161.0 94.8+0.35 1.030+£0.366 472.4+147.0
9 26 10 6 22279.1+1768.8 2609.2+417.5 96.6+0.54 2.677+0.752 510.1+60.4

TE: R DSw. DSs. GF. TS. EB Ros/KEEBAE = 2K gk EE, AT E K IR AKEE, BER 7 4L,

KR,

PUSKIRSE, T

Note: DSw, DSs, GF, TS and EB represented degree of swelling in Triple-distilled water, degree of swelling in Saline, Gel fraction,

Tensile Strength, Elongation at break, respectively.

£ 3 PVAPAAS/AM 7KK IEX R Z TR

Tables 3 The orthogonal range analysis table of PVA/PAAS/AM hydrogels (X*s)
PAAS PVA AM
DSw DSs GF TS DSw DSs GF TS DSw DSs GF TS
K1 293333 25590 925 0.9 38242.2 3877.3 915 03  27656.0 2819.9 92.6 0.9
K2 337195 32511 925 1.0 33659.5 3097.7 938 1.1 374875 3117.7 93.4 1.3
K3 312975 34721 947 14 22448.7 2307.3 944 19 33074.6 3344.6 93.7 1.0
W#EE 4386.3 9132 22 05 157935 15700 29 16 98316 524.7 11 0.4
Range value
e B B e TV RHIE R S, & T 20 AP i Fham BRI R SIX
23 IKERRIERIMERE e L e e T g A 2% ot b O e
BV AT BB A AN S I R i S S IR AR S5 T 1) 5K
231 otk HES A, 34366 cmt b AunfETEE, N0 AL R TR SUX R

NI N—H B 4a R30I, 1406 cm™ £ 58
PR SN COO—Na (X Fridi 4 R 5%, 1606 cm™
J& COO—Na O AR 4atRahie; 1053.3 cm™ B

B OIREEN) C—O h4idREhIE, 1330—1150 cm™
Kb TS Ve—o—c FIERIEML kI, FrL 1203 cm™ 2
6 PRI AE TR A U o 1352 o™ PR A J2 AR S b 143

40 619.4
I}
351
1406.1
30+ iva i
C ) 10533
251
"1203.8
\ ||
20 F |
1
1606.09  1352.3
151 ) 3436.69
10 1 1 1 1 1 1 ]
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber / cm”

3 PVA/AA/AM FLEMIN IR %K

Fig.3 Infrared spectra of PVA/PAAS/AM polymer

2.3.2 PVA M RERIEMAEGHw HIE 4 FKE 5
Al oL, B PVA SR8, sKEIR R = 7% KR A 3
EhIKHIRE J1 35 B PR (p<0.05), PUakomfE ) &%
458 (p<0.05), T WA Ze g R — X AR E
117K

45000
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2 6 10
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7 10000
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1 8000
1 7000
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1 5000
1 4000
1 3000

water / %
Degree of swelling in saline / %

Degree of swelling in triple-distilled

4 PVA I3 7K I LR 1k e 11 32 i
Fig.4 Influence of the contents of PVA on the degree of
swelling
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233 AM M KERBEMERG e HIK 6 g
W, BEE AM SEIN, KERIRE =28 KF4E
PR ALK AR IV I B A 1 m R A, SRR PR, B

Addition amount of PVA / g

properties

HREMES I EZER (p<0.05).
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6 AM AT B 7K B R ) B
Influence of the contents of AM on the degree of

Fig. 6
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; 234 PAAS sfREECIERE G R0 HIE T WL,
. IR PR MBEAE = 78 7K R A 3 3 7K b 098 TG ) 5
s 2 PAAS )5 BB M Iy G, 2 380 A ) 5%
s B WAL (p<0.05).

=
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E 30000 170 2
R 1 g
0 £ 25000 o B
25 1 s000 =
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B 7 FEPIEIR BN B 7K BRI R P e 1 S
Fig. 7 Influence of the contents of PAAS on the degree of
swelling
10000 3 FrmftREbbER

8000

ARG KEER . (Suda A 5 E 4 2Kk EL
FHERE I LR T3 4.

HE 4 AT 0L, 750K A KRR ERGR MEBE (DSw
A DS) 5 AN wh AT LR 2 e, R
EWGI R (p<0.01); PSR E AW R K 5
0 AR, G U OB A P P58 o i B AT
Ko [E 4k B MIE SN D i R K B R 15 ORI
HHEE— 2 REABR RN, TR HIT,
TR EHE (1 25% KNP HATI5K IR o

6000

4000

2000

Degree of swelling in saline / %

4 EPASKERBOR IR RE A LR

Table 4 The experimental hydrogel membrane compare to the product performance at home and abroad ( X s, n=7)

vaxi| DSy / % DSs/ % TS/Ma EB/%
Groups

Suda A 37731.2+3869 4582.5+316.3 0.491+0.119 557.3+52.7
Suda B 157603430 2770200 1.178+0.095™ 627.1+28.9
Home A 603+21" 608+10™ 0.906+0.095™ 451.2+18.5"
Abroad A 1665+98™ 1565+244™ 0.026+0.004"™ 235.4+20.4™
Abroad B 1310+43™ 918+213™ 0.244+0.014" 452.8+24.8"
Abroad C 23804233 1557+96™ 0.050+0.005™ 459.6+15.8"
Abroad D 460+10" 410+30" 0.921+0.114™ 623.2457.4

VE: 5 Suda A #AHLL, *p<0.05; ** p<0.01.

Note: compared with the Suda A group, *p<0.05; ** p<0.01.
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TR AR BE B R E 28 A8 A 5256 rR 3R T 4R
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Study on preparation and properties of PVA/ PAAS/AM hydrogel wound dressings

LU Zukun' LILi*® CHU Likai' QIAN Xiaoging’? YUE Ling® YANG Zhanshan®
!(Department of Radioxicology, School of Radiation Medicine &Protection, University of Soochow, Jiangsu Provincial
Key Laboratory of Radiation Medicine and Protection, Suzhou 215123, China)
%(Changshu Radiation Center, Changshu 215500, China)

ABSTRACT In this paper, the preparation influencing factors of PVA-PAAS-AM hydrogel wound dressings were
investigated under electron accelerator irradiation. Physical and chemical properties were tested at the same time.
This approach was designed to improve hydrogel wound dressings pipette ability in the body exudates environment.
Poly acrylate sodium (PAAS) and polyvinyl alcohol (PVA) and AM (Acrylamide) were selected for this study by an
orthogonal experimental design method, dissolved into a homogeneous aqueous solution at high temperature, and the
new polymer hydrogel was synthesized by the electron accelerator radiation. Performance testing of the infrared
spectra, the swelling degree and the tensile strength of hydrogel membrane were carried out. If we considered the hy-
drogel dressing by liquid absorbing capacity as criteria, the best ratio of PAAS, PVA and AM was 26: 2: 9, the degree
of swelling in saline was (4,582.5£316.3)%. The triple-distilled water swelling degree in the series of the hydrogel
membrane was up to (46850.8 + 4256.7)%, the tensile strength was up to (2.677 £ 0.752) MPa. A salt tolerant hydro-
gel dressing was prepared by using a terpolymer. The capacity of the new type of PVA/PAAS/AM hydrogel dressing
was superior to current products and this work laid a foundation for further clinical applications.

KEYWORDS Hydrogel wound dressings, Radiation, Salt tolerance, Poly vinyl alcohol, Poly acrylate sodium,
Acrylamide
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