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. Context & aim Resonant light scattering
Gold and silver nanostructures display a strong interaction with visible and Spectroscopy
near-infrared light. Understanding, controlling and exploiting this interaction is
the aim of the field now called plasmonics. Plasmonics is giving rise to advances In order to study the light scattering properties of metal nanoparticles and their
in_many domains involving light-matter interactions, such as spectroscopy, assemblies in solution, we developed methods for quantitative measurements of
photochemistry,  photovoltaics, optical information  processing, and scattering spectra and scattering efficiencies (brightness, cross section)
biophotonics.
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The COMONSENS project investigates bottom-up assembly of hybrid Oext  oa el 40 — increasing
plasmonic nanostructures by wet-chemical methods, and in particular the o . 2 30 silver
combination with microfluidic technologies and optical microspectroscopy for Gabs & scattering € g thickness
the development of novel (miniaturised) biosensing schemes. These may R 0217 efficiency: 3
become part of future clinical diagnostic or theranostic devices (see Figure). M=Au, Aqg, Osca A 0.1 15%, 10 —
Additionally, microfluidics is an excellent tool for controlling nanoparticle AG,AU(1 ) og | | e pa————
chemistry and self-assembly, which can readily be combined with 0 00 et 0 1090 400 600 800 1000
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particle plasmonics: 50nm gold NPs: silver-coated gold nanorods:
scattering vs absorption corrected scattering spectrum  effect of coating thickness

spectroscopic tools.
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e Microfluidic detection using

- encryption
- screen

P 22 plasmonic light scattering

Receptors | - protein
- nucleic acid
- functionalized SAM

crtide |-1ahe o s The resonant light scattering by gold and silver nanoparticles can be detected in

o pu.lmp - patterning and integration

Materials | - glass
- silicon
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i ey S microfluidic channels using dark-field illumination. Scattered light is imaged using
_ _ -Polymer - processing |::::;;-:;;n"aﬁ°n°ram'="ﬁ°aﬁ°" Adv. Mater. 2011 a conventional CCD camera but can also be analysed using a spectrometer.
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Organic ligands for nanoparticle functionalisation have been |~ = =
successfully synthesized. Not all combinations of ligands . .
and gold/silver nanoparticles (of various diameters) give |
rise to stable suspensions.

B Analyte-induced modulation of
plasmonic response
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Knowledge of the diffusion coefficient is highly useful / assembly //

Nano-waste treatment: spent nanoparticle suspensions are treated with an

etchant which converts the nanoparticles into 'non-nano’ salts. .
Some examples of accessible analytes:

- ‘DNA (Elghanian et al., Science 1997)

‘biotin-avidin (Aslan et al., JPCB 2004)
-antibody-antigen (Englebienne, Analyst 1998)
-cation chelation (Kalluri et al., Angew. Chem. 2009)

‘hydrogen bonding (melamine: JACS 2009, 131, 9496)
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for the characterisation of NP assemblies. An Optﬁgf;‘éggisnse
innovative microfluidic device for diffusion
measurements has been developed, together with

quantitative microscopic image processing. model system: acid-sensitive gold nanoparticles
with reversible plasmonic modulation
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