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Introduction

The implant is more widely applied in the clinic orthopedics
and dental surgery. But perimplantitis remains one of the most
serious complications and is usually difficult to treat [1,2].
The factor to the perimplantitis is the infection between the
implant and bone, so antibacterial action is the key to prevent
and inhibit the perimplantitis. The silver is a powerful
bactericides and has a broad antibacterial spectrum [3]. The
titania nanotube is a bioactive structure to bone cell function
and is benefit to the osteointegration of bone and implant [4].
And the nanotube is a good substrate for antibacterial agent
loading. We are aiming to load silver in the nanotube using a
novel method plasma ion implantation and deposition
(PI11&D).

Materials & Method

After polished, the pure titanium foil was anodized at a
voltage of 20V in HF 0.5 vol % electrolyte to fabricate the
titania nanotube array film. Then silver was implanted or
deposited to the samples using the PI11&D at a bias of -0.1, -1
and 10 kV. And the surface characteristics were analyzed by
SEM, EDS, XPS.

Results & Discussion

The SEM images in Fig. 1 show that only the group -1kV
maintain titania nanotube structure which was attached a
well-proportioned silver particle film. The EDS prove that this

Fig. 1. SEM image of Ag Ioaded nanotube sample at blas of 0 1kV(Ieft) 1kV(m|ddIe) and -10kV/(right)

film is formed of the implanted and deposited silver. The
nanotube of group -10kV was all destroyed and that of group
-0.1kV was covered completely by the silver. The XPS depth
profile in Fig. 2 show that the surface content of Ag attached
to the titania nanotube of group -1kV is about 30%, and the
distribution depth is over 300nm which is same as the tube’
length. And the surface content of Ag on the nanotube of
group -0.1kV is about 85% but distribution depth is just
120nm which is a third of that of group 1kV. However silver
almost wasn’t implanted into the group -10kV titania nanotube
of which the silver content is only about 0.25%. The different
bias voltage loaded on the samples decides the results. The
silver was only deposited on the nanotube surface at low bias,
and at high bias the all silver was bombarded away.

Conclusion

The PIII&D is a feasible and efficient method to load Ag onto
the titania nanotube, and the bias voltage is the key factor
influencing the loading effect.
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Fig. 2. XPS depth profile of Ag loaded nanotube sample at bias of -0.1kV/(left), -1kV(middle) and -10kV/(right)
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