@z

PR TR 16 % 478 A 2012 - 02 - 19 HiiR
Chinese Journal of Tissue Engineering Research February 19, 2012 Vol.16, No.8

%5

L .
o s O B

W,

B Sk A ER Se  HE F R BEARAE AN 1L 85 1 RO B

R o e vk
»J'“f)élﬂgv )’JJ:L'\, /}"/Dr/J\

Effect of ultraviolet induced photocatalysis to titanium on the activities of degradation and
mineralization in vitro

Gao Yan, Zhou Lei, Jiang Ying, Guo Ze-hong, Lu Hai-bin, Li Shao-bing

Affiliated
Stomatological
Hospital of Southern
Medical University
&Guangdong
Provincial
Stomatological
Hospital, Guangzhou
510280, Guangdong
Province, China

Gao Yanx, Studying
for master’s degree,
Affiliated
Stomatological
Hospital of Southern
Medical University &
Guangdong
Provincial
Stomatological
Hospital, Guangzhou
510280, Guangdong
Province, China
Gaoyan518_008@
163.com

Correspondence to:
Zhou Lei, Doctor,
Chief physician,
Doctoral supervisor,
Affiliated
Stomatological
Hospital of Southern
Medical University &
Guangdong
Provincial
Stomatological
Hospital, Guangzhou
510280, Guangdong
Province, China
zho668@263.net

Supported by:
National Natural
Science Foundation
of China, No.
81170998+

Received: 2011-11-27
Accepted: 2011-12-27

1382

Abstract

BACKGROUND: The ultraviolet (UV) as one new titanium surface treatment has become the research spot in recent years for the
surface hydrophilicity of titanium can be enhanced significantly after UV treatment.

OBJECTIVE: To explore the degradation and mineralized abilities induced by photocatalysis on titanium surface after UV
treatment.

METHODS: Machined and micro-arc oxidation titanium samples were treated with UV. The photocatalysis stimulated by UV was
detected by the degradation of methylene blue. The generation of apatite of the samples was evaluated by immersing in the
simulated body fluid in vitro. Absorbance values of methylene blue at 12 hours were measured by microplate reader. The
morphology of the sample surfaces after apatite deposition was observed under scanning electron microscopy at 2 weeks and the
crystalline phase of sample surfaces was detected by X-ray diffraction.

RESULTS AND CONCLUSION: The photocatalytic degradation ability on the micro-arc oxidation titanium surfaces was stronger
than the machined surfaces after UV treatment (P < 0.05). The mineralized ability of the micro-arc oxidation titanium surfaces were
significantly enhanced after UV treatment. The results indicated that UV as one new titanium surface treatment has a good

prospect which can enhance the bioactivity of titanium.

Gao Y, Zhou L, Jiang Y, Guo ZH, Lu HB, Li SB. Effect of ultraviolet induced photocatalysis to titanium on the activities of
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Table 1 Absorbance value (A) comparison of the
degradation of methylene blue after 12 h
ultraviolet (UV) irradiation on the titanium

sheet (xxs, n=6, A)

Group A
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Machined titanium

Machined titanium+UV
Micro-arc oxidation titanium
Micro-arc oxidation titanium+UV

F 1687.25
2 0.000

ap < 0.05, vs. machined titanium; °P < 0.05, vs. machined
titanium + UV; °P < 0.05, vs. micro-arc oxidation titanium
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Figure 1 Absorbance (A) value comparison of the
degradation of methylene blue after 12 h
ultraviolet (UV) irradiation on the titanium sheet
(xts, n=6)
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Figure 2 Surface morphology of the machined titanium
group and machined titanium+ultraviolet group at
2 wk of exposure to the simulated body fluid
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Figure 3 Surface morphology of the micro-arc oxidation
titanium group at 2 wk of exposure to the
simulated body fluid
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Figure 4 Surface morphology of the micro-arc oxidation
titanium+ultraviolet group at 2 wk of exposure to the
simulated body fluid
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Figure 5 Crystalline phase of sample surfaces of the
machined titanium group and machined titanium +
ultraviolet group at 2 wk of exposure to the
simulated body fluid
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Figure 6 Crystalline phase of sample surfaces of the
micro-arc oxidation titanium group at 2 wk of
exposure to the simulated body fluid
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Figure 7 Crystalline phase of sample surfaces of the
micro-arc oxidation titanium + ultraviolet group at
2 wk of exposure to the simulated body fluid
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