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Blocompatibllity of polyvinyl alcohol hydrogel
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Abstract

BACKGROUND: Polyviny! alcohol (PVA) hydrogel as a repair material for bum wound can maintain the wound moisture, benefit
for the growth and repair of epithelial cells as well as accelerate the healing of wound.

OBJECTIVE: To verify the biocompatibility of PVA hydrogel prepared by physical crosslinking technique.

DESIGN, TIME AND SETTING: These studies, a cytotoxicity test in vifro, an intradermal reaction test, and a delayed-type
hypersensitivity assay, were performed at Cellular Laboratory and Animal Laboratory in Tianjin Institute of Medical and
Pharmaceutical Sciences from September to November in 2007.

MATERIALS: Medical gauzes were dipped in a certain concentration of PVA solution, and then frozen-thawed repeatedly to
prepare hydrogel materials.

METHODS: The biocompatibility of the material was evaluated according to the standards of cytotoxicity test in vitro, intradermal
reaction test and delayed-type hypersensitivity assay recommended in GB/T 16886.

MAIN OUTCOME MEASURES: (DThe relative growth rates were calculated in each group to determine the cytotoxicity of
sample. @The comprehensive average scores were compared between experiment group and negative group. @The reaction
classes of erythema and edema in sample group and negative control group were recorded.

RESULTS: In the cytotoxicity test, the cellular relative growth rates in sample were 80.9% in original extraction group and 94.1%
in 50% dilution group. The toxicity reaction of either group was first grade. After intravenous injection of sample extraction and
vehicle blank during the intradermal reaction test, the differences of mean comprehensive score between test and control groups
were 0.2 for saline medium and 0.7 for cottonseed oil medium. The sensitization score of test group was no more than that of the
negative control group in delayed-type hypersensitivity assay.

CONCLUSION: The results of cytotoxicity test in vitro, intradermal reaction test and delayed-type hypersensitivity assay of
hydrogel samples were all met to the requirements of state standards, therefore PVA hydrogel prepared has reliable
biocompatibility.
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B, BRI AR EImA KSR, Eik
I G R E P 512738 R B L AT B K BRI A0 ORI 5T
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TREF AL BRFEEFREHMERMN (T
EBHELRIPORSHERL) P,

TR *iF

/R 4 4 i (L-929) o F 25 2 4 P H) R E BT
RPMI1640 41BKTIRH %E GIBCO A7
Ba . MEAR. Wifd. %E Sigma AR

SEEBELN
B (= RA Kig iR R Z AR R PO
HMEERLE HEZ5 8 A SR E BT
VY BB AR P (MTT). LSRR EYBARFRAF
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FEANEA: ®5.0 mLAMERE, T37 CHRE
24 h13 3.

MBI R BIEEAIEFFAIL-92941 U2
AR R BE 21 X 107 U am B, 57 T96
LR, 100 v L/FL, §H6FL, BECOHEFEMNB7 C,
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#1 SABRRBOMREHNEER
Table 1 Cytotoxicity test results of RPMI 1640 extraction in
each group
Difference of
Values of Values of . absorption Relative -
Group absorption  absorption between growth Cytotoxicity
at570nm  at630nm 570nm  rate (%) O°°°
and 630 nm
Blank control  0.917+0.038 0.2270.013 0.690+0.026 100 0
Negative 0.904+0.061 0.227+0.013 0.677£0.051 98.1 1
control
Positive control 0.138+0.005 0.045:0.002 0.093:0.005 13.5 4
Original 0.758+0.037 0.200+£0.008 0.559+0.030 80.9 1
extraction
50% dilution 0.871£0.060 0.22240.014 0.649+0.046 94.1 1

22 AARE RAEHEGEZLKQRE. I
HMERRBBNILARNR RN TG RBREBERKAR
BIZLBERIKR RLESHE R, RE2, 3.

R 2 BRSO S X R R 4 R
Table 2 Resulits of intradermal injection of saline extraction
in each group
Number of G Reach 24 hours
i rou eaction .. .
animal P 01 2334
1 Negative Erythema 5
control Edema 5
Test Erythema 5
sample Edema 5
2 Negative Erythema 5
control Edema 5
Test Erythema 4 1
sample Edema 4 1
Number of G Reacti 48 hours
i rou eaction -~
animal P 012 3 4
1 Negative Erythema 5
control Edema 5
Test Erythema 5
sample Edema 5
2 Negative Erythema 5
control Edema 5
Test Erythema 5
sample Edema 5
Number of i 72 hours Sum of
animal Group Reaction 6———«1 > 3 4 score
1 Negative Erythema 5 °
control Edema 5
Test Erythema 5 0
sample Edema 5
2 Negative Erythema 5 0
control Edema 5
Test Erythema 5 2
sample Edema 5
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Table 3 Results of intradermal injection of cottonseed oil
extraction in each group
Number of . 24 hours
animal Group Reaction 012 3 4
1 Negative Erythema 23
control Edema 2 3
Test Erythema 5
sample Edema 5
2 Negative Erythema 5
control Edema 5
Test Erythema 4 71
sample Edema 4 1
Number of . ___48hours
animat Group Reaction T 23 4
1 Negative Erythema 2 3
control Edema 23
Test Erythema 1 4
sample Edema 1 4
2 Negative Erythema 5
control Edema 5
Test Erythema 5
sample Edema 5
Number of K 72hours - Sumof
animal Group Reaction 00123 4 sCOTe
1 Negative Erythema 5§ 12
control Edema 5
Erythema 5
8
Test sample Edema 5 1
2 Negative Erythema 5 0
control Edema 5
Erythema 5 2
Test sample Edema 5

LRA 5 HATFERLKN AT HRES TS

NZERO2, THRHBNRPREEFHRIZER
0.7, A IBAMEF I ZRA 5 MALGS P
ZEHRBIL0,
23 RAVRHREE PIMXMEA. LRAT24 b
48 hE B R N BALPERAK IR R, FREA NI FR
BERIALBER N, b iR SR VA BUBUR 2 2 R B B
XA, BREGEY24hF48 hE, WEHX ERELRE
R # R EZRIL, NKd.

F4 FHBERRAESR
Table 4 Results of sensitization in each group

24 hours 48 hours Sum
Group " 01234 01234 - ofscore
Negative control 6 6 6 0
Positive control 8 35 44 25
Test sample 10 12 12 0
3 g
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FREREIAEY). WE. WFERBL, URAERELE RN
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REN” BEK, SMETEREEHRRN.
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