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outline

A NanosilicomanoPhotonics

A Few examples
I Siliconnanocrystalsaschromophore
I Naomi test vehicle: contact sensor

I Polarimetricsensor based on porous silicon
membranes

I Integrated waveguide for marked protein
detection

I Wedgemicrodiskresonator for label free
biosensors

A Conclusions
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nanoSilicon nanoPhotonics

A platform where photon or electron
confinement enables new functionalities In

siliconphotonics forbisoensingi. e. labon-chip
applications

Silicon photonics because of the mass
manufacturability which means advantages In
terms of cost and performances
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Full wafers with thousands of photonics
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nanoSilicon nanoPhotonics

A Confine carriers onanoscalaelimensions
I Length scale =
electronDeBroglievavelength

A Confinephotons onnanoscaledimensions
I Length scale =
light wavelength
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nanoSilicon nanoPhotonics

A Confine carriers onanoscalelimensions
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A Siliconnanocrystalsaschromophore
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SEnCc as Imaging agents

~ N SoulLie
a) b) c)
e . Preparation:
7o S o
lf\ I < 1. Sonication of porous
% 90 silicon
e) d)
: 2. Photoinduced
. 8 . : .
oy, 5 2 8 8 hydrosilylation reaction
S, R kN betweenundecylenic
e e o acid and hydrogen
T e passivated Sic surface
$i{100)-H H,C=CH(CH,),COOH suuoo)-m,(éu,),umcoou
f) g) h)

Y%7 UNIVERSITY D
THET OF TRENTO - ltaly | i
NanoScienckaboratory —

Degpariment of Physics




SHNc as bioimaaging agent

TEM image

Hydrophilic alkylcapped Snc

Luminescent clear suspension
in different solvents (water, ethanol).
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SHnc as bioimaging agent

Ethanol Water
Sinc-COOH without suspension suspension
physical coating: g =5 a) gl e, b)
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2. In water Sinc-COOH slowly
oxidize and dissolve.

Biodegradability
IS achieved
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Bioimaging

A DCA(sodium deoxycholate
monohydrate shows similiar
behaviour asSDS

A DCAless toxic tharsDS

Fluorescence images of Sk@®Yells
incubated with ShccCOOH+DCA for 30
min. |

DCA was not added
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Advantages of silicon nanocrystals
with respect to dyes

A Biocompatible

A No bleaching

A Long lifetimesi{s)

A Two photon absorption

A Broad absorption band

A Silicon surface chemestry
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outline

A NanosilicomanoPhotonics
A Siliconnanocrystalsaschromophore
A Naomi test vehicle: contact

A Polarimetricsensor based on porous silicon
membranes

A Integrated waveguide for marked protein
detection

A Wedgemicrodiskresonator for label free
biosensors

A Conclusions
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Polarimetric sensor

Halogen Spectro-
Lamp meter

Polarizer PSi Analyzer

Incident
Beam [110]
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PoroussSilicon
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PorSi etching High current burst Membrane detachment
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Polarimetry
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Flow throughrmeasurements
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Foodallergies.& pointfof-care-diagnosis

An FP7 project that aims to develop a food
allergies point of care diagnostic tool.

Food allergies affect-2% of adult population
Zolelo E1ETG[ShE) and up to 8% of children (15 milions people
in Europe). A serious public health problem.

POSITIVE is developing a compact LoC with
Lab on a Chip an integrated blood sample preparation
technique.

Porous Silicon free standing membranes are

Ontical used to quantitatively check the allergic
reaction to specific foods. Through an
detection . .
integrated approach a multiplexed approach
Is developed.
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