20 3 2016—03—15
Chinese Journal of Tissue Engineering Research January 15, 2016 Vol.20, No.3

' Www.CRTER.Org

1 23 1

363000 °*
510010)

DOI:10.3969/j.issn.2095-4344.2016.03.005 ORCID: 0000-0003-4037-7411( )

(J1-

361003 2

361021 *

2016 20(3):330-335.

16 pH

1981

361003

:R318
A
:2095-4344
(2016)03-00330-06
2015-10-26
http://IWWW.crter.org

2 8%

50 mL 37 16 pH
16
(P <0.01)

(P <0.01)

pH 7.34-7.36 -

- (P<0.01) >3 1 >

(JA12416) (2013D013)

(ZZY1204)

330

pH

(P<0.01)
(P < 0.01)
(P < 0.01)

7.4

Lin Shan', Huang Xiao-mei®?,
Rui Gang®, Yin Qing-shui*
(*Department of Orthopedics,
the First Affiliated Hospital of
Xiamen University, Xiamen
361003, Fujian Province,
China; *Department of Food
and Biological Engineering,
Zhangzhou Institute of
Technology, Zhangzhou
363000, Fujian Province,
China; *Research Center of
Urban Ecological Health and
Environmental Safety,
Institute of Urban
Environment, Chinese
Academy of Sciences,
Xiamen 361021, Fujian
Province, China; “Orthopedic

>4 1

P.O. Box 10002, Shenyang

Trauma Center of PLA,
Guangzhou General Hospital
of Guangzhou Military
Region, Guangzhou 510010,
Guangdong Province, China)

Lin Shan, M.D., Attending
physician, Department of
Orthopedics, the First
Affiliated Hospital of Xiamen
University, Xiamen 361003,
Fujian Province, China

110180 www.CRTER.org



Zif/< WWW.CRTER.Org

Corresponding author:

Lin Shan, Department of
Orthopedics, the First
Affiliated Hospital of Xiamen
University, Xiamen 361003,
Fujian Province, China

Subject headings:
Durapatite; Biodegradation,
Environmental; Tissue
Engineering

Funding: the Science and
Technology Project of Fujian
Provincial Department of
Education of China, No.
JA12416; the Youth
Innovation Project of Natural
Science Foundation of Fujian
Province, China, No.
2013D013; School-Level
Research Project of
Zhangzhou Institute of
Technology, No. ZZY1204

0 Introduction
20 80
[1-2]
[3-5]
31 4 1
Mate
1.1

ISSN 2095-4344 CN 21-1581/R

Degradation performance of the digital coralline hydroxyapatite artificial bone
scaffold in vitro

Abstract

BACKGROUND: We have successfully prepared the digital coralline hydroxyapatite artificial bone scaffold in
previous experiments, and it has good physicochemical properties and biocompatibility.

OBJECTIVE: To evaluate the in vitro degradation performance of the digital coralline hydroxyapatite artificial bone.
METHODS: We used the mixtures of coralline hydroxyapatite and L-polylactic acid at the mass ratio of 3:1 and
4:1 as raw materials to prepare the digital coralline hydroxyapatite artificial bone scafflold specimens, and then
they were immersed in the 50 mL stimulated body fluid with the initial pH value of 7.4 in an incubator at 37 for
degradation. After 16 weeks of degradation, the pH value, calcium and phosphate ion concentration, degradation
rate, compressive strength and changes of microstructure were dynamically observed.

RESULTS AND CONCLUSION: At the 16" weeks of degradation, the pH values in the two kinds of digital
artificial bone groups maintained at 7.34-7.36, which were higher than that in the L-polylactic acid group (P <
0.01), and lower than that in the coralline hydroxyapatite group (P < 0.01). The calcium ion concentrations in the
two kinds of digital artificial bone groups were higher than that in the coralline hydroxyapatite group (P < 0.01),
and the phosphorus ion concentrations were lower than that in the coralline hydroxyapatite group (P < 0.01). The
degradation rates in the two kinds of digital artificial bone groups were lower than that in the coralline
hydroxyapatite group (P < 0.01), and higher than that in the L-polylactic acid group (P < 0.01). The order of the
compressive strength was as follows: coralline hydroxyapatite group > 3:1 digital artificial bone group >
L-polylactic acid group > 4:1 digital artificial bone group. The cellular structure, porosity and pore size in the two
kinds of digital artificial bone groups were all increased. These results show that the prepared digital coralline
hydroxyapatite artificial bone scaffold has good degradation propertyies.

Cite this article: Lin S, Huang XM, Rui G, Yin QS. Degradation performance of the digital coralline
hydroxyapatite artificial bone scaffold in vitro. Zhongguo Zuzhi Gongcheng Yanijiu. 2016;20(3):330-335.
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1 pH (xts n=6)
Table 1 pH value changes of the degradation solution when different materials were soaked in the simulated body fluid
od 2 4 8 12 16 F P
31 7.4 7.36+0.01* 7.35+0.01%° 7.35+0.01%" 7.34+0.01%° 7.34+0.01® 67.446 0
4 1 7.4 7.38+0.01* 7.37+0.01%° 7.37+0.01%° 7.35+0.01%° 7.35+0.01* 37.547 0
- 7.4 7.340.01° 5.400.04 4.64+0.13" 4.05+0.11° 3.59+0.14° 1805.798 0
7.4 7.41+0.01% 7.42+0.01% 7.44£0.01% 7.46+0.01% 7.53+0.02% 129.083 0
F 151.449 3359.17 2 633.617 5945.343 4 580.299
P 0.000 0.000 0.000 0.000 0.000
- P <0.01 °p < 0.01 F=1746.983 P=0
F=1779.272 P=0 F=31966.807 P=0
2 (xts n=6 mmol/L)
Table 2 Changes of the concentration of calcium ions when different materials were soaked in the simulated body fluid
od 2 4 8 12 16 F P
31 2.55 6.14+0.13% 6.21+0.11° 6.57+0.13% 7.01+0.12% 7.83+0.04% 2888.447 0
4 1 2.55 6.08+0.10% 6.15+0.08% 6.24+0.03% 6.68+0.03% 7.15+0.13% 3603.794 0
2.55 4.74+0.36 4.78+0.35 4.78+0.35 4.82+0.33 4.86+0.35 183.835 0
F 37.946 42.882 65.336 109.221 252.008
P 0 0 0 0 0
<001 8 12 16 31 4 1 (P<0.01)

F=3471.309 P=0
3

F=149.540 P=0

F=153.292 P=0

(xts n=6 mmol/L)
Table 3 Changes of the concentration of phosphate ions when different materials were soaked in the simulated body fluid

od 2 4 8 12 16 F P
31 0.032  0.112+0.001% 0.112+0.000% 0.113+0.001* 0.113+0.001% 0.114+0.001* 15 390.512 0
4 1 0.032  0.112+0.001° 0.112+0.001% 0.113+0.001% 0.113+0.001% 0.114+0.001% 14 996.756 0
0.032  0.115+0.001 0.116+0.001 0.117+0.001 0.117+0.001 0.118+0.001 11 668.038 0
F 19.783 29.824 38.526 43.551 49.754
P 0 0 0 0 0
P <0.01 F=41146.590 P=0 F=10.656 P=0
F=67.406 P=0
4 (Xts n=6 %)
Table 4 Changes of the degradation rate when different materials were soaked in the simulated body fluid
2 4 8 12 16 F P
31 7.40+0.16% 17.59+0.76° 24.13+0.41% 34.67+0.20% 38.29+0.22% 5 465.304 0
4 1 7.34+0.17% 17.160.41° 23.74+0.28% 34.10+0.36° 37.88+0.56% 5 380.304 0
- 6.37+0.04 15.05+1.02 21.35%0.52 32.52+0.15 36.47+0.10 3077.887 0
12.35+£1.59 25.02+1.42 29.35+0.71 37.53+0.87 41.53+0.92 638.909 0
F 137.850 118.970 266.903 176.630 153.738
0 0 0 0 0
- %P <0.05 F=7616.295 P=0 F=12.794
P=0 F=474.486 P=0
5 (xts n=6 MPa)
Table 5 Changes of compressive strength when different materials were soaked in the simulated body fluid
od 2 4 8 12 16 F P
31 3.02+0.20% 2.89+0.22% 2.77+0.24% 2.15+0.03% 1.15+0.03% 0.55+0.06% 363.311 0
4 1 1.830.09° 1.62+0.07° 1.49+0.08° 1.43+0.02° 0.69+0.08% 0.32+0.01% 588.189 0
- 3.71+0.13% 3.35+0.05% 2.90+0.09° 1.64+0.02° 0.760.02% 0.35+0.02% 2597.150 O
8.560.49 8.31%0.60 8.03+0.59 7.44+0.52 5.480.51 4.09+0.28 325.127 0
F 627.586 494.884 482.585 710.349 472.383 1004.536
P 0 0 0 0 0 0
*P<0.01 F=1598.041 P=0 F=87.997 P=0
F=730.169 P=0
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Figure 1 Microstructure of different materials at 16 weeks after soaked
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in the simulated body fluid (scanning electron microscopy, x100)
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