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[Abstract] Objective To investigate the effect of pure titanium surface of large diameter TiO, nanotubes modified
by RGD peptide on the adhesion and proliferation of MG63 osteoblasts. to provide theoretical proof for developing titani-
um implants. Methods Commercially pure titanium discs were divided into four groups and treated with SLA to obtain
a microrough surface (SLA group). Then, nanotubes were imposed on this microrough surface by anodization (SLA+ 80

group). The surface was then modified by dopamine (DOPA) (DOPA Group), after which bioactive RGD peptide layers

[¥cFs B HE) 2018-04-08; [f&EBHA] 2018-06-15

[(E£MB ] ) ARA ESAPHFHH RT3 450 H (A015208) 5 B J7 &R A7 1k = Be RHF S 5 31150 H (PY2018016)
(&) T, FRENR, 1, Email:393041675@qq.com

[WEMES] RBs, TATEIN, #-1:, Email: xushulan@vip.163.com , Tel : 0086-20-84408890



ARE&EmPE 201811 A %205 F11H

- 707 -

were generated on the TiO, nanotube surfaces via electrochemical and molecular self-assembly techniques (RGD group).
The titanium surface morphology and elemental composition of each group were characterized by field emission scanning
electron microscopy (FE-SEM) and X-ray photoelectron spectroscopy (XPS). MG63 cells were cultured in vitro to evalu-
ate biological activities of titanium before and after treatment, including the evaluation of early-stage cell adhesion capac-
ity by fluorescence microscopy, proliferation capacity by MTS assay, and mRNA expression of the cell osteoblast-related
genes alkaline phosphatase (ALP) and osteocalcin (OCN) by gRT-PCR. Results FE-SEM and XPS showed that hierar-
chical micro/nanosurfaces decorated with TiO, nanotubes were produced on titanium using sandblasting and large grit
etching combined with anodization, dopamine was then self-polymerized to form a polydopamine film on the TiO, nano-
tube surfaces, and RGD peptides were then conjugated to the polydopamine film, finally forming RGD peptide-modified
bioactive layers. In vitro experiments showed that compared with the other three materials, the RGD-modified material
was more conducive to cell adhesion and proliferation (P < 0.05). The expression levels of ALP and OCN mRNA in the
RGD group were significantly higher than those in the SLA group and DOPA group (P < 0.05). Conclusion Hierarchi-

cal micro/nanosurfaces decorated with TiO, nanotubes functionally modified with RGD peptides have good biocompatibil-

ity and could be used for developing titanium implants and further improving early osseointegration.
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Figure 1 Representative FE-SEM images of the SLA and
SLA+80 surfaces
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Figure 4 FE-SEM micrographs of the morphology of MG63 cells cultured on the different materials for 24 h, X 2 000




+ 710 -

AREEMmBGE 201811 R %208 F 115

[]seag
20+ [ sLA+8041
[ pora 41

M rGD 41

e

0.0 =
IR 1] ()

*H5 RGD 4 Wb, 22 5 A e it 2% 38 o SLA : RFURE
WD IR i s DOPA : 2 LU s RGD « K & IR - 1 & MR- K &
IR

B 5 4 ZH AR I 40 5 RE ) A
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