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Titania nanotube template based synthesis of gold nanotubes and their
antibacterial activity

Kyung-Suk Moon’, Sang-Hoon OK, Chan-Gwoun Jeoung’,
Ji-Myung Bae', Seunghan Oh'

'Department of Dental Biomaterials and the Institute of Biomaterial - Implant, College of Dentistry,
Wonkwang University, Iksan, Korea
“Department of Dentistry, Graduate School, Chonbuk national University, Jeonju, Korea
JICT Fusion Green Energy Research Institute, Wonkwang University, Iksan, Korea

In this study, gold nanotubes were fabricated by electrophoretic deposition using a titania nanotube layer as a template, and
then the surface characteristics, biocompatibility and antibacterial effect of gold nanotubes were evaluated, Gold nanotubes of
100 nm diameter were fabricated by depositing 4 nm and 15 nm gold nanoparticles on anodized 100 nm titania nanotubes
by citrate reduction and electrophoretic deposition. As a result of the UV-Vis diffuse spectrophotometer, 4 nm and 15 nm gold
nanotubes showed strong absorption at 702~774 nm and 753~760 nm, respectively. Also, the maximum absorption wavelength
was shifted to the longer wavelength as the coating time of the gold nanoparticles increased. FE-SEM observation and EDX
analysis resulted that 0,1~0.5 wt% gold nanoparticles uniformly were stacked on the top layer of titania nanotubes, As a result
of MTT cell test, the relative absorbance value of all experimental groups after 24 hours and 48 hours of incubation exceeded
70% indicating excellent biocompatibility, The effect of the near infrared laser light on the adhesion and growth of gold nanotubes
showed excellent antibacterial activity regardless of the coating time of gold nanoparticles, Therefore, it is confirmed that the
gold nanotube coating technology based on the titania nanotube template is supposed to be highly applicable to a titanium
implant surface treatment technology with the remote control thermal treatment of a near-infrared laser,

Key words : Gold nanotubes, Citrate reduction, Electrophoretic deposition, Biocompatibility, antibacterial activity
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Table 1. Experimental composition of synthesizing gold nanoparticles via citrate reduction method

HAuCl, - 3H.0 HOC(COONa)(CH.COONa), NaBH,
4 nm GNPs 025 mM 025 mM 10 mM
15 nm GNPs 10 mM 10 mM -
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Figure 1, Diffuse Reflectance UV-VIS-NIR Spectra of (A) 4 nm
and (B) 15 nm gold nanopatticles coated titania nanotubes,
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Figure 2, FE- SEM micrographs {4 nm(A), 15 nm(B), X50,000} and surface elements of gold nanoparticles coated titania
nanotubes

Table 2, Au element of gold nanoparticle coated titania nanotubes

90sec 180sec 300sec 600sec

4nm GNPs 0.31(0.58) 0.54(0.52) 0.2(0.55) 0.21(0.47)

15nm GNPs 0.13(0.88) 0.21(0.47) 0.32(0.53) 0.3(0.52)
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Figure 3, The MTT cell viability results of 15 nm gold nanotubes after 24 and 48 hrs of incubations
(Cell density: 50,000 cells/well), Dotted line indicates the surviving cell values are expressed as a
percent, Gold nanotubes were coated with the indicated time by EPD (90, 180, 300, 600 second).

Figure 4. FE-SEM micrographs of S, mutans cultured on 15 nm gold nanotubes with/without near-IR laser irradiation(5,000X).
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