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Mechanism elucidation of long-term antibacterial property arrised in titanium
based biomaterial

Morimoto, Yukihiro
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To clarify the mechanism of the long-term antibacterial properties
realized at titanium surface after (V)UV irradiation, we started to understand the wavelength
dependence on this phenomena. The following three types of UV treatment methods were prepared. (1)
simultaneously irradiates the 185 nm and 254 nm line spectra of a low-pressure Hg lamp, (2) cuts 185

nm light and irradiates only 254 nm light, and (3) irradiates the 172 nm band spectrum emitted by
the Xe excimer lamp.

As a result, almost no dead bacteria were observed in untreated titanium and (2) case, and in (1)
and (3), strong antibacterial activity was confirmed after 24 hours of antibacterial action time. It

is considered that the antibacterial effect was exhibited by post-UV irradiation as a phenomenon
due to the influence of vacuum ultraviolet light.



uUv-C

Uv-C
(
@
)
(b)
Ti

200 280nm
Ti Ti-6Al-4Vv
9 J/cm?

[1]

185, 254nm UV-C

uv
2Log

TiO2-x

TiO2-x uvcC

Reactive species: RS

nm

nm

(b)

Ti Ti-6Al-4v
(Cw)

nm nm
24

Uv-C

nm

@

uv 7 J/cm?
7
1, 3, 6, 24h

Ti
Ti-6Al1-4V

7 J/cm?

@

Hg uv
uv
uv
Tio2
RS
nm nm
Live/Dead
(SA
SA
SA Live/Dead
uv
CFU SA
24



uv
Fig.1 2 control uv
Ti green
SA
185+254 nm 172 nm
(b)
SA 254 nm Ti
Ti
7 post-irradiation
185+254 nm 172 nm Ti
(b)

254 'nm (1h)

185+254 nm

172 nm (1h)

Fig. 1 HRE®ICEELISAHERELIFHAYREADER

uv

Cu

A
=

i 24

Ti-6Al-4V Ti
Cu
Fig.3
40 1/100
185+254 nm UV

SAEOETFS

37 24
@
Ti uv
red
254 nm
[1.2]
24 7
185+254 nm 172 nm
7
nm

254 nm (1h)

172 nm (1h)

Fig. 2

EitiE 7 OEFmERCREL SAEERE L
FRRADEH

Cu 24h

Cu Live/Dead

1.E+00
1.E-01
1.E-02

1.E-03

1.E-04

LE-05 -

1.E-06

1.E-07

20 30
PLE{E AR / min.

Fig. 3 SH(CuMRICER L -SARDOEFSSDEL
@ control, M as received, A asirradiated (185+254 nm)

40

[1] T.ltabashi, et al., Bone Joint Res 2017;6:108-112.

[2] Gallardo AM, et al.,

Biomaterials 2010;31:5159-5168.



(Sekino Toru)

(20226658) (14401)
(Goto Tomoyo)
(60643682) (14401)
(Komasa Akira)
(70632066) (34408)




