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HIGH-PERFORMANCE BIOSENSING ON

RANDOM ARRAYS OF GOLD NANOPARTICLES

B. Spackova, H. Sipova, N. S. Lynn, P. Lebruskova, M. Vala, J. Slaby, and J. Homola

Institute of Photonics and Electronics, Prague, Czech Republic

INTRODUCTION

We report on a plasmonic biosensor based on Fano resonance
that is excited on an array of randomly distributed gold nanopar-
ticles (AuNPs) on a glass substrate. Performance of the biosensor
is investigated in a model experiment in which low concentra-
tions of short oligonucleotides are detected.

EXPERIMETAL SETUP

The sensing structure consisting of a random array of gold
nanodisks on a glass slide was produced by electron beam litog-
raphy. The structure was illuminated in the attenuated total re-
flection geometry, and a 4-channel flow-cell was attached to the
structure. Reflection spectra exhibit pronounced Fano-shaped
dips resulting from the interference of interface reflection and
localized surface plasmons supported by AuNPs. The spectral po-
sition of the resonance dip is highly dependent on the refractive
index at the proximity of the AuNPs.

X m 0.6
Halogen camerasy 0.4
®/ lamp 0.2
/ / Polarlser
!

700 800 900
Wavelength (nm)
Prlsmi }\
x
LLJ ’J 4

Flow-cell

@
K>

64

@
2}

Angle of incidence

D|ﬁract|on
N\ grating

Glass slide with
gold nanodisks

Sample

Sample
(a) input

output

Figure. (a) Optical setup. (b) Reflection spectrum of the Fano
resonance excited on the structure in TE polarization.
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Figure. (a) SEM image and (b) reflection spectra of random ar-
rays of gold nanodisks (height: 50 nm, diameter: 110nm, differ-
ent surface coverage).

www.ufe.cz | spackova@ufe.cz

DNA DETECTION

£ 0.100
Complement £
ssDNA = 0075
= . 1
Alkanethiol —, 3&(% ©
¥ ~ 2 0.0501
°
target ssDNA + - ~ ~ l § 0025
k=
Mok § oo o 00
‘d\‘\.gé)\{g{f‘{ § 0.000 ) e Up
200 Sooos = 5 10 15 20 25
(a) (b) Time (min)

Figure. (a) Detection of short oligonucleotides. A mixture of oli-
gonucleotides and alkenthiols were immobilized on the AuNP
surface and sample containing target oligonucleotides was
flowed through the flow cell. (b) Sensor responce to different
concentration (structure B).

E 15

£

@ Lower AuNP

2 01 surface coverage

°

= BINDING

% 0.54 RATE @

g B (3] L ber of

§ CE ower number o

& oo targets needed

00 25 50 75 100 iy

(a) Time (min) .
Observed higher

- binding rate

c 13

£

£

£ o014

2

=4

2

20.014

<

9]

2 1E-34

[

(2]

0.01 0.1 1 10
(b) Concentration (nM)

Figure. (a) Sensor responce to 10nM concentration of target
ssDNA. (b) Calibration curves for structures A, B, and C.

CONCLUSIONS

* A biosensor based on Fano resonance on an array of
AuNPs was developed.

* Increased binding rate for surfaces with lower AUNP
surface coverage was observed.

* Detection of short oligonucleotides was carried out.
LIMIT OF DETECTION ~ 10pM
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