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Abstract

BACKGROUND: In previous studies, glass materials were infiltrated into 5Y-PSZ ultra-translucent zirconia by a double sintering method to prepare 5Y-PSZ-YGI
graded glass infiltrated ultra-translucent zirconia materials that can maintain high transparency and high flexural strength.
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OBJECTIVE: To evaluate the in vitro biocompatibility of 5Y-PSZ-YGI graded glass infiltrated ultra-translucent zirconia materials.

METHODS: (1) Glass materials were infiltrated into 5Y-PSZ ultra-translucent zirconia by double sintering to prepare 5Y-PSZ-YGI graded glass infiltrated ultra-
translucent zirconia. 5Y-PSZ-YGI graded glass infiltrated ultra-translucent zirconia (or 5Y-PSZ ultra-translucent zirconia, 3Y-TZP transparent zirconia) was placed in
DMEM culture medium containing 10% fetal bovine serum for 12, 24 and 72 hours, and the surface area ratio of culture medium to sample was 3 mL/cm’, and
the 12-, 24- and 72-hour material extracts were obtained. (2) After culturing mouse fibroblast L929 for 24 hours, the original culture medium was discarded
and divided into 7 groups for culture: the control group was replaced with DMEM culture medium containing 10% fetal bovine serum by volume, and the other
6 groups were replaced with 24-hour extract of 3Y-TZP transparent zirconia, 24-hour extract of 5Y-PSZ ultra-translucent zirconia, 24-hour extract of 5Y-PSZ-YGI
graded glass infiltrated ultra-translucent zirconia, 72-hour extract of 3Y-TZP transparent zirconia, 72-hour extract of 5Y-PSZ ultra-translucent zirconia, and 72-
hour extract of 5Y-PSZ-YGI graded glass infiltrated ultra-translucent zirconia. After 1, 3, and 5 days of culture, cell growth was observed under a microscope,

and the cell proliferation rate was obtained by CCK-8 assay to determine cytotoxicity. (3) Human anticoagulated blood was mixed with 5Y-PSZ-YGI graded glass
infiltrated ultra-translucent zirconia, 5Y-PSZ ultra-translucent zirconia, and 3Y-TZP transparent zirconia, and the hemolysis rate was detected after 0.5 hours.
Human anticoagulated blood was mixed with 12-hour extract of 3Y-TZP transparent zirconia, 12-hour extract of 5Y-PSZ ultra-translucent zirconia, and 12-hour
extract of 5Y-PSZ-YGI graded glass infiltrated ultra-translucent zirconia, and the hemolysis rate was detected after 0.5 hours.

RESULTS AND CONCLUSION: (1) Under the microscope, it could be seen that the number of cells in each group increased with the extension of culture time,
and the cell morphology of each experimental group was basically the same as that of the control group. The cytotoxicity grade of the 24-hour extract of 3Y-TZP
transparent zirconia group on the first day of culture was grade 0, and the cytotoxicity grade of the other experimental groups at each time period was grade 1. (2)
Neither the material nor the material extract caused obvious hemolytic reaction, and the hemolytic rate was less than 5%. (3) The results showed that 5Y-PSZ-
YGI graded glass infiltrated ultra-translucent zirconia had no significant effect on the growth and proliferation of mouse fibroblasts 1929, and did not cause

hemolytic reaction with human blood, and had good in vitro biocompatibility.
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biomaterial; engineered oral material
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Figure 3 | Growth morphology of L929 cells after co-culture with the
extracts of each group of samples for 72 hours (inverted phase contrast
microscope)
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Table 1 | Absorbance test results of L929 cells in each group after culture
for different time periods

A

K% 1d 9% 3d 7% 5d

0.176+0.016 0.635+0.116 1.691+0.163
5Y-PSZ EEIEE LB 24 h IR HRIRAL 0.167+0.009 0.605+0.026 1.469+0.021
SY-PSZ-YGI 3 B B 3B 43 4 B SE AL %5 24 h 0.159+0.006 0.585%0.064 1.530%0.126
IR

3Y-TZP i A AL 24 h 240 0.179+0.015 0.616+0.037 1.521+0.067
5Y-PSZ #iE S ALY 72 h 12 S 4L 0.164+0.021 0.529+0.020 1.402+0.184°
SY-PSZ-YGI 5 B B 38 43 44 3% S8 Ak 45 72 h 0.153+0.010 0.514#0.075 1.404#0.185°
AR

3Y-TZP & WS4 S 72 h 2 H37i 4L

ik SxTHALE:, *P<0.05.

0.172+0.035 0.570+0.094 1.473%0.117
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Figure 4 | Growth curves of L929 cells after being cultured with extracts
of various materials for different time periods

2 | EFTENEE A 1929 MEER S HHRH

Table 2 | Proliferation rate and toxicity level of L929 cells of each group
after culture for different time periods
Hiil 1d 3d 5d
NG AR UMY ANAREE UM 4npREs
FAE (%) PRI THE (%) TG FEEE (%) TR
Xof HE2H 100 0 100 0 100 0
SY-PSZ B AL 240 12 95 1 95 1 87 1
M
5Y-PSZ-YGI # £ B 43 20 91 1 92 1 90 1
B 24 h IR IRAL
3Y-TzP B WAL 24 h i 102 0 97 1 89 1
P
SY-PSZ LB AL 72 h 3R 93 1 83 1 83 1
PRI
SY-PSZ-YGI 1 B IR I 7 k8 87 1 81 1 83 1
B 720 IR B
3Y-TZP iZE ML 72h 32 98 1 90 1 87 1
A

WG REEIG N, SY-PSZ iZE A AL 72 h IR 4R, 5Y-PSZYGI
b FE BRSOy D O A B 72 W RARIA B3R5 5 RIWROBRE
T XA (P < 0.05), HALLE FRAN R 8] B B2 A8
S0 IR P e P e 2 3 (P> 0.05), 3Y-TZP i W] %1
e 24 h RARBALE RS 1 RINANMLIE SR Oy 102%, 4 i
BED G 0 G, HARSUAEA AN ) B 1 4 4 7 2238
1%

24 FHE MmN TSR B ERENE RO
HIEMFENER3, ES5, [EHEENTBO6 RS R K
&4, 5. UM ERSREENGHE RSN T 5%,
ARGV LSS o

3 | BHERHES AR M EEEME AR E ERB MERNZER

(n=3)
Table 3 | Absorbance values and hemolysis rate test results of each group
of samples after direct contact with human anticoagulated blood
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Figure 5 | Absorbance test results of each sample after mixing with
human anticoagulated blood directly or in the form of an extract
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Table 4 | Absorbance values and hemolysis rate test results of 12-hour
extracts of each group of samples mixed with human anticoagulated blood
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