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Fig. 1 Calculated extinction (Solid line) and
Scattering (broken line) spectra for 50 nm (a) and 80
nm (b)sized Au nanoparticle
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Fig. 2 Plots of calculated scattering intensity at the
peak wavelength as a function of refractive index

Drawn symbols are distinguished by diameters for Au
nanoparticles; ll: 30 nm, @: 60 nm, &: 90 nm, ¥:
120 nm
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Fig. 3 Schematic drawing of Au nanoparticle immo-
bilized on the glass substrate
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Fig. 4 Schematic drawing for (a) the LSPR scattering
light measurement system and (b) flowcell
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Fig. 6 Time course of the scattering intensity at 620

Fig. 5 Scattering spectra for Au nanoparticle immo- .
~ 670 nm region

bilized on the glass substrate
Au nanoparticle with 33.5 nm diameter was immobi-
lized on the glass substrate in which attached to the
flowcell. Dataset were obtained by the replicate injec-
tion of water and different fluids. Numbers in the
drawing depicts the injection point of the fluids, inject-
ed fluids were 1: ethanol, 2: 1,4-dioxane, 3: DMSO.

Spectra drawn with solid line and broken line were
obtained by the injection of water and 1,4-dioxane to
the flowcell, respectively. The region between two
lines in which are vertical to the wavelength axis repre-
sents the wavelength region (620~ 670 nm) employed
in time course measurements indicated in Fig. 6 and
Fig. 8.

0.20

0.15

0.10

Absorbance

0.05

00960500 600 70 800 900
Wavelength / nm

103.56nm

e
0.0000nm 227.83nm

Fig. 7 A: AFM image for Au nanoparticle immobilized on glass substrate before a

seeding growth procedure. Particle size was analyzed as 35.2 £ 6.0 nm; B: Extinction

spectra for Au nanoparticle immobilized glass substrate. Absorbance was increased

with repetition of a seeding growth procedure; C: AFM image for Au nanoparticle -
immobilized on glass substrate after 3-time seeding growth procedure. Particle size was

analyzed as 103.4 = 13.4 nm.

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

X
5 00 (@) ]
© 6.5+ 1
~ Particle Size : 103.4+13.4nm
> 6.0 1
L55¢- 8
_"g 50- 1 2 3 1
2 4.5 bt M e
£
540 T
% 350 Particle Size : 33.5+7.8nm r.._\ ]
g 3.
D 3.0 e { L

0 2000 4000 6000 8000
Time /s
p 25 |
3 2. J
- (b)
220}
w
% Y=1.91X-2.57
315' R*=0.99 ]
210}
5 | Y=0.48X-0.65
£ 05} R’=0.98
3]
wn
< 0.0 ' ' :
1.36 1.40 1.44 1.48
Refractive index
Fig. 8 (a) Time course of the scattering intensity at

620~ 670 nm region

Au nanoparticle with 103.4 nm diameter was deposited
by a seeding growth procedure on the glass substrate
in which attached to the flowcell. Dataset were
obtained by the replicate injection of water and differ-
ent fluids. Numbers in the drawing depicts the injec-
tion point of the fluids, injected fluids were 1:
ethanol, 2: 1,4-dioxane, 3: DMSO. Lower drawing
depicts the dataset in which indicated in Fig. 6 for
comparison. Scattering intensity difference in which
indicated in (a) as a function of refractive index.
Deposited particle diameters were 103.4 nm (filled cir-
cle) and 33.4 £ 7.8 nm (filled square), respectively.
Solid lines were obtained by linear least squares curve
fitting.
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Fig. 9 AFM images for'Au nanoparticle deposited glass surface, before (A, C) and

after (B, D) a seeding growth procedure

Initial Au nanoparticle densities on glass surfaces were 111.6 particle/um® and 30.1 par-

ticle/um?®, respectively.
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(a) Scattering intensity difference as a func-
Deposited particle densities

were 32.0 particle/ qu (filled square), 40.7 particle/ p.Lrn2
(filled circle) and 60.8 particle/qu (filled triangle),
respectively; (b) Plots for sum of calculated scattering
intensity at 620~ 670 nm region as a function of
refractive index; (c) Plots of slope for solid line in (a)
as a function of Au nanoparticle density on a substrate

surface.
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Localized surface plasmon resonance (LSPR) scattering spectroscopy for Au nanoparticle
immobilized on a glass substrate was studied. An apparatus for LSPR scattering spectroscopy,
which consists of a flowcell, dark-field illumination light source and CCD spectrophotometer,
was constructed in this study. A flowcell was designed to fix an Au nanoparticle deposited glass
chip, so that injected fluids contact with a Au nanoparticle deposited surface inside the flowcell.
The spectroscopic response of a Au nanoparticle for dielectric environments around the particle
was examined by the injection of water and several organic solvents. LSPR scattering spectra
revealed a red-shift of the scattering maxima and an increment of the scattering intensity at the
500~ 900 nm region by increasing the refractive index of the injected solvent. Then, the time
course of the scattering intensity at 620 ~ 670 nm region was observed by the replicate injection
of water and organic solvents. The scattering intensity was increased with increasing refractive
index of the injected solvent. Therefore, it was confirmed that the fabricated glass chip worked
as a sensitive refractive index sensor by combining with LSPR scattering spectroscopy. The
LSPR scattering responses in different surface density and size of a Au nanoparticle on a glass
surface were also examined. We confirmed the optimum Au nanoparticle density with uniform
particle spacing and without particle aggregation for refractive index sensing.

Keywords : localized surface plasmon resonance (LSPR); Au nanoparticle ; light scattering.
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