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Development of Highly Sensitive Plasmonic Sensors
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Preparation and surface modification of gold nanoparticles has been studied to
develop a plasmonic sensor. A facile 2D self-assembly method was developed for the preparation of gold
nanoparticle array on substrates using block copolymer nanotemplates. Well-ordered gold nanoparticle
array was applied to a local surface plasmon resonance (LSPR) sensor. We also have developed a novel
sensor combined surface plasmon- and fluorescence spectroscopy. The gold nanoparticle array was formed on
a Si02 layer containing fluorescence dyes. The resonant excitation of local surface plasmon resonance
provides an enhanced intensity of fluorescence of dyes, which is directly translated to changes of
fluorescence intensity measured upon the capture of target analyte at the surface of gold nanoparticles.




DAN

nm nm
PS
PVP
PS, - b-P4VP,

LSPR
-COOH
Lf
LFf
“ A"
LFf
A
Lf



PS,-b-P4VP, m = 50000, n = 1300

50 nm
50 nm

20 nm

(n = 75000, n = 25000)

20 nm

B
B
PSSOOOO_ b_ P4VP 13000
16 nm
1
/
24%
60 nm
65 nm
12 “
95 nm
PS-b-PVP
1 /
3_
MPA 2
Au-S

H(OCH,CH,)NH,

HEPES

LSPR

LSPR

Langmuir

Fluorescence Intensity /a.u.

N-

NHS  1- -3-(3-

EDC

Biotin-(0CH, CH,)sNH,
1
TEGMA

pH 7.5

2)

LSPR

Langmuir-Freundlich

Langmuir-Freundlich

800

600

400

200

550 600 650 700
Wavelength /nm



: (2015)

22

1. Hadano, S., Shimomoto, H., Matsuo, A., Watanabe
S, Komura, M., lyoda, T., Tethering Effect on
Thermal Properties of Poly(ethylene oxide) in
Microphase- Separated Liquid Crystalline
Amphiphilic Triblock Copolymer, The 10th SPSJ
International  Polymer Conference (1PC2014),
Tsukuba (2014/12/2-5).

2. (Invitation) Watanabe, S. Senditive and Selective
Optical Nanosensors Based on Gold Nanoparticles
1% Asian Symposium on Analytical Sciences
Hiroshima (2014/9/17- 19)

3. Watanabe, S., Takemura, K., Template-Directed
Self- Assembly of Gold Nanoparticle Arrays for
Local Surface Plasmon Resonance Sensors, GOLD
2012, Tokyo (2012/9/5-8)

4. |waizeko, T., Hadano, S, Watanabe, S,
Fabrication of Ordered Arrays of Gold
Nanoparticles Using Self- Assembled
Nanostructure of Diblock Copolymer Micelles and
Their Application to Biosensors, The 9th SPSJ
International  Polymer Conference (1PC2012),
Kobe (2012/12/11-14)

5. Hadano, S., Watanabe, S., Komura, M., lyoda, T.,
Zhang, F, Yang, W., Synthesis and Microphase
Separation Structure of ABA-type Amphiphilic
Triblock Copolymer Having a Liquid Crystaline
Mesogene Pendant Group in the Monomer Unit of
A-block, The 9th SPSJ International Polymer
Conference (1PC2012), Kobe (2012/12/11-14)

6.
8
(2014/9/11-13)
7. 3 1 L
, 63 ,
(2014/9/24-26)
8.
2014 :
(2014/10/23-24)
9. , , : ,
29
(2014/10/30-31) ’
10.
2014
(2014/11/8-9)
11.

93

, (2013/3/22-25)

12
93 , (2013/3/22-25)
13 , , , :
.62
. (2013/5/29-31).
14.
2013
(2013/9/11-13)
15.
64
(2013/9/18-20)
16.
.
(2013/9/27-29)
17.
2
(2013/11/28-29)
18
92 , (2012/3/25-28)
10.
, 92
, (2012/3/25-28)
20.
61
(2012/9/19-21)
21.
Li Zingze
61 (2012/9/19-21)
22.
(2012/11/10-11)
3
1 ,
, 204-212 (2014) ’
2. ,
, ' 377-384(2013)
3. .
: , 57,
63-69 (2012)
@

WATANABE SHIGERU

70253333



