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Abstract

BACKGROUND: Nanostructure formation on titanium surface by anodic oxidation has good biocompatibility with
bone tissue.

OBJECTIVE: To observe the surface morphology and crystalline constitution of nanopores microstructure on
titanium surface formed by anodic oxidation and to further observe its influence on the MC3T3-E1 osteoblast
cells’ biological behavior and the gene expression of osteoprotegerin.

METHODS: Nanopores forming on titanium surface by anodic oxidation was prepared as experimental group and
polished titanium as control group (12 samples for each group). Mouse MC3T3-E1 osteoblasts were co-cultured
with polished pure titanium plate group and anodic oxidation nanopores group. After 7 days of inoculation, cell
morphology was observed using scanning electron microscopy, MTT method was used for the cell proliferation
test and the growth curve was made. Gene expression of osteoprotegerin was also detected.

RESULTS AND CONCLUSION: After anodic oxidation, a homogeneous and uniform array of nanopores formed;
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however it had no significant influence on the crystalline phase of the titanium sample surfaces. Titanium surface with
nanopore structure was more favorable than polished titanium surface for cell attachment and spreading. Cells on the
anodized surface with nanopores had higher cell density and bigger metal coverage area. Cells on the nanopores
surface also exhibited a polygonal shape with many filopodia extending in all directions. MTT method showed that the
anodized nanopore surface had higher cell amount than the as-polished titanium, and the former was about 1.4 times of
the latter group after 7 days of culture. The gene expression level of osteoprotegerin in the MC3T3-E1 cells cultured on
anodized titanium surface with nanopores was significantly higher than that on the as-polished titanium (P < 0.01). The
anodic oxidation treatment is more advantageous for the osteoblasts adhesion and gene expression of osteoprotegerin,
thereby promoting the growth of osteoblasts.
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Table 1 Primer sequences for RT-PCR and real-time fluorescence
PCR

L SEDISCPEMEE  cDNASI4 J¥S S (B 3
)
GAPDH NM_008084.3 Liif5|4 5-GGT GAA GGT CGG 233
TGT GAA CG-3
NE5 14 5’-CTC GCT CCT GGA
AGA TGG TG-3

5-ACC CAG AAACTG 157
GTC ATC AGC-3

5-CTG CAATAC ACA
CACTCATCACT-3
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Figure 1 Scanning electron microscope view of the surface morphology of as-polished titanium surface and titanium plate with nanopore

structure
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Figure 3 MC3T3-E1 cell morphology on the titanium surface before and after anodic oxidation under scanning elcetron microscope

FvE: B A U BB AL AT B R 3R, N S B X B = AR RIR O &5 B O BHAR AL R Bk e, i S B 2108, IFERAN T 1A

IV 2 ROy AL
10 000
a @ Titanium
7500 -
7 o
c
g |
S 5000 4
@g
B as-polished Ti @ -
B [~ | I\:I =z ,a
£ 2500 4 el .
anodized Ti
() J SRt S S - [T . A L )
20 40 60 80
2 Theta

2 HKRMARE LR X HEATEEL

Figure 2 The X-ray diffraction pattern of the as-polished and
anodized titanium with nanopore structure
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Figure 4 The MTT growth curve of MC3T3-E1 cells in each group
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Figure 5 Osteoprotegerin mRNA expression on the titanium surface before and after anodic oxidation detected by RT-PCR and real-time

fluorescence PCR
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