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Abstract

BACKGROUND: Beta-tricalcium phosphate/poly (vinyl alcohol) hydrogel (3-TCP/PVA-H) composite is a material
with high water content, good softness, which is beneficial to the fibroblasts growth and collagen deposition.

OBJECTIVE: To study the biocompatibility of B-TCP/PVA-H composite as an artificial cornea skirt material.

METHODS: Delayed-type hypersensitivity: Both sides of the spinal skin of the guinea pig from beginning to end were
injected with A solution (the mixture of complete Freund’s adjuvant and normal saline), B solution (extraction of
B-TCP/PVA-H composite or normal saline or 2-Mercaptobenzothiazole), C solution (mixture of A and B solutions at
equal volume), followed by local induction and inspire. The acute systemic toxicity test: Kunming mouse tail vein was
injected with normal saline and B-TCP/PVA-H composite extraction. In vitro cytotoxicity assays: MRC-5 cells were
cultured by B-TCP/PVA-H composite extraction, cell culture medium and phenol-containing cell culture medium.
Intradermal reaction: The extracts of 3-TCP/PVA-H composite, normal saline was injected intradermally into the rabbit
spine by normal saline (or sesame oil), normal saline and sesame oil.

RESULTS AND CONCLUSION: The biocompatibility experiments of B-TCP/PVA-H composite showed that
delayed-type hypersensitivity was graded 0-1, acute systemic toxicity test showed no symptoms, in vitro
cytotoxicity was graded 0 or 1, and skin irritations were very slight. The experiments are agreed with the relative
national standards, and B-TCP/PVA-H composite skirt as artificial cornea scaffold is a qualified medical material.

Key Words: biomaterials; material biocompatibility; beta-tricalcium phosphate; poly (vinyl alcohol); hydrogel;
artificial cornea; in vitro cytotoxicity; acute systemic toxicity; intradermal reaction; delayed-type hypersensitivity;
other grants-supported paper
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Evaluation criteria for acute systemic toxicity test:
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hypersensitivity reaction followed by provocation test in
guinea pigs (n)

6h 24 h 48 h
n
O 1 2W3L0OHWLY 2% 34 04 14 2% 3%

BAvExt4. 6 0 6 0O O 6 0O 0O O 6 0O 0 O
BIvkxfe4. 6 o0 6 0 O O 4 2 0 0 4 2 0
SEA 12 0 12 0 0 12 0 0O 0 12 0 0 O

e SEAL B IR S B B I L BB — AR LI AL 13K
A EREARM . B AR K 2- BRI PR AT IR S OB N S s 5K
U041 6 h BT 1 9%, 24, 48 h [EEN 0k 0 2%, TR TCHREIRIL
%

# 3 BALERAL. S0%IRBEIEAL L BT X B AL AT 1 X e 4
A0 A B L
Table 3 Absorbance (A) values in different groups

(n=6, A &)

415 140 24 34 44 54 64l X+s

AR 0.401 0.420 0.388 0.349 0.359 0.354 0.378+0.026
50%;EiiZl  0.365 0.493 0.427 0.441 0.392 0.387 0.418+0.042
EEpOiE:| 0.357 0.423 0.408 0.364 0.384 0.339 0.379+0.029
BHAERS R 21 0.129 0.088 0.115 0.106 0.095 0.106 0.106+0.013

T RPERIRAL . BO%EHEIR AL A ) HE K B M R4 S LA 100% B
P8 =515 LRI S A /KB IRA RRR B . 50%B-E R =405/ LM 5 45
IKBEIEIRRR BT A0 5 5 000 1 RT3 1) A0 15 7 B 3 N VR e 124
41 MRC-6; #2541 50% R FEA 525 (I 4L A (BT
BT IR (P < 0.01), AT 3 ZHIA] A {25 6 P X

RVHHE R WP ALK 6 hEr P 124,
24, 48 hEMI I N0G, JEICHERILG . BHEXT
K6 B> B 1%, 24, 48 hBUHUF R4
LG J2%, & T HHIMG . i dlehsigsy
HIIN1G, 24, A8 hiE» I N0, Jd JCAEIRIL
%

22 B-HhEZ45I%
REMAYHFEMHEE
JRE A AR K2,

LYBE 5 A KB IR AT fo AR X
s SIS AR OGRS S Ak

K2 SEYSL AN WA TS A TR AR AL I LA

Table 2 Body mass changes in the experimental group and
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()_(is, n=10, t0_05:1.82, g)

. U 4 24 h T4t 48 h S 72h
25 G . L L
HEINE HEINME HE I
S 19.70#1.53  0.81+0.32 2.51+0.59 3.89+1.01
BIvEXT M 19.13+1.09  1.87+0.49 3.35+0.89 4.20+1.05

TE: O HRAL Y SR AL BT/ BRIk oy IR ST AE B K B 4/
R IWEE A KB RAT RS P AL A T i 2 S T 3 MR X

WALASY 24, 48, 72 h HEhnpA R R 2 v G 35 1k X (t=0.000 5,
0.036 6, 0.611, P > 0.05)

SEH AN RS KR R, R ILHLR Rk RN,
THETS, E R EEAOR W 22 5 o FR iR S0 S
Fm 48, 72 h, S0 AL AT LA 22 T e

P& (P > 0.05).

2.3 B-HRER A5/ U BE B A KBIRA T A IRARA 2
71:44157]‘4&3}]@ MR R WAKS.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

FILE R, FHEN AL S A S AE 2 )
2R WE R (P < 0.01); £ 5 IR R 1 550%
BRI Z WA ZE R LR R L, A5 2 xR
Y12 TR A 25 5 3 0 3 i X

P Al 2 $E SR 5 5035 1 V1) 4N M A X 48 B %6 43
4899.74%, 110.29%, ¥J>80%, F4& M EARF VPN
Frve, KESH AR 0 B 24 0L k14 . BH PR R 41
H27.97%, RSN KLEEVER A2 .

2.4 PB-BRER =4GR LB B A KBIRA T A JRAB D &
REANBREFER WKL,

KA SRALS I LR A BN B

Table 4 Intradermal reaction and reaction types in the
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