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e used a DVD based optics. DVD disc was used as the substrate. An ITO layer, a
PtOx layer, and another ITO layer were deposited on the substrate. Reflectance of the sample was
controlled by adjusting the thickness of the ITO layers. The PtOx layer was used to record marks to
identify the position on the disk. E. coli (IM109, Takara Bio Inc.) was mixed in a deionized water to
make a test water sample. A droplet of the test water was placed on the disk and dried at room
temperature. For the evaluation, we used an optical disk tester.
An image obtained by the disk tester was identical with an image obtained bK an optical microscope. The
results demonstrated that E. coli was successfully detected and imaged by the optical disk technology. We
would like to emphasize that the method is very simple. As a next step, it is important to combine with
an appropriate analyzing method to distinguish between the microorganism on target and other substances
of a similar size.

DVD



@
JM109
37
600 nm 0.D.
0.01-0.02

ITO 50 nm
PtO, 10 nm ITO 50 nm 3

ITO

PO, [1]
2
[2]
um
1.36 um
21 0.74 pm
(2)
0.75 um
@
3)
ZnCl,
Zn?*
Zn%
Zn%
D
10 pl
Pt-Pd 5nm
AFM 1

AFM



2(a)
n=1.4 t
[3]
44 nm
2(b) 2(2a)
A =660 nm
2(b)
t= 0 nm
t= 100 nm
(a) 30 (b) T T
=Ty ! -
44 nm g§ 200 a
ITO 50 nm ﬁ 151 4
PtOx 10 nm X 1oL i
ITO 50 nm 5L 4
0 Il Il
0 50 100 150
T x= 660 nm HIROBIE ¢ ()
@
(b)
3(a)
PtO,
T *
o

@

)

3(b) 3(a)

A = 660 nm

3a)  3(b)

3(b)

2(b)

3(b)
A =405 nm
0.40 um

O]
4 @ (b)
©

(a) KIBE D H (b) Kig#E ELE—X

(c) —X DFH*

(a)
(b)
(©

®

5 n%*



A =405 nm

10 um

A =405 nm

*

1024x2703

FlfE

SAE

[171 7. Shima and J. Tominaga, Jpn. J. Appl.
Phys. 42 (2003) 3479.

[21 T. Shima et al., Jpn. J. Appl. Phys.
52 (2013) 108004.

[31 A.E. Balaev et al., Proc. SPIE 4707
(2002) 253.

T. Shima, M. Fujimaki, and K. Awazu,
Optical disk-based imaging system to be
used as an optical microscope, Jpn. J.
Appl. Phys., ,

T. Shima, S.C.B. Gopinath, M. Fujimaki,
and K. Awazu, Detection and Two-Dimen-
sional Imaging of Escherichia coli
Attached to an Optical Disk, Jpn. J.
Appl. Phys., , 52, 2013, 108004
(3 ), DOI:10.7567/JJAP_.52.108004.

, 2016/1/28, Inter
Aqua2016

M. Fujimaki et al., Optical Disc-Based
Sensor for Microorganism Detection,
Metrology Arena in Thailand, 2016/1/19,
Bangkok (Thailand).

T. Shima et al., Optical Disc-Based
Sensor for Microorganism Detection in
Water, China-Japan Joint Seminar on
Wastewater Resource Reclamation and
Reuse in the Course of Urbanization,
2015/12/6, Shenzhen (China).

, Rapid detection of micro-
organism in water using optical disk
technology, Int. Conf. on the Water
Crisis in the Asia-Pacific Region,
2015/2/12,



, 25
, 2013/8/2,

2016-17895
28 2 2

€Y
AWAZU, Koichi

60356392

@
MURAKAWA, Masahiro
10358153

SHIMA, Takayuki

10371048

FUJIMAKI, Makoto

10392656

NOSATO, Hirokazu

40435764

SONODA, Yoriko

70357333

SAKANASHI, Hidenori

80357368

TAKAHASHI, Eiichi

80357368



