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Abstract

BACKGROUND: There are many studies about biological effect of nanotopography, but the research of safety evaluation of
nanotopography has not been reported.

OBJECTIVE: To evaluate the biocompatibility of new nanotopography.

METHODS: The experiments of systemic toxicity, irritation and sensitization, and acute hemolysis of nanotopography were
performed in Kunming mice, New Zealand rabbits and human according to “GB/T_16886". The morphology and proliferation of
rabbit bone marrow mesenchymal stem cells cultured on nanotopography were observed.

RESULTS AND CONCLUSION: All test animals were alive. Acute toxicity: there was no significant difference in weight before
and after experiment. Tests for irritation and sensitization: there were no erythema or fester on surfaces of test animals, and the
difference between the experimental group and control group was significant. Acute hemolysis: hemolytic reaction could not be
observed in the experimental group, and hemolytic rate was less than 5% according to absorbance. Well cell morphology and
adhesion of bone marrow mesenchymal stem cells cultured on nanotopography were observed by experiments in vitro, and cell
proliferation at 1 day was increased compared with that at 3 days. All the results suggested that nanotopography is no-biotoxicity
and has a good biocompatibility. Therefore, it can be used as orthopedic substitute implant in clinic. However, its long-term effect
of biotoxicity needs to be evaluated.
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Figure 2 General observation of each group after
hemolytic test
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Figure 1 Microstructure of nanotopograhy under atomic
mechanics microscope
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Table 2 Comparison of absorbance (A) and hemolytic rate

(n=3)
A value
G Mean Hemolytic
roup Test  Testtube  Test (x&s) rate (%)
tube 1 2 tube 3
Leaching 0.001 / /

liquor

Sample 0.028 0.033 0.029

Negative 0.029 0.032 0.027
control

Positive 0.697 0.410 0.432
control

0.030£0.002 6 0.21
0.029+0.002 5 0

0.513+0.1597 100
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Table 1 Body weight comparison of animals between the two

groups before and after experiment (n=10, g)
Before 24 h after 48 h after 72 h after
Group . . . .
experiment  experiment experiment  experiment
Experimental 22.99 23.04 23.13 232
Control 23.06 22.87 23.42 234
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Figure 3 Morphology and proliferation of cells under
inverted phase contrast microscope (x40)
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