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PHOTO-ACTIVATED GOLD CLUSTER NANOMAGNETS

APPLICATIONS: OPTOMAGNETIC IMAGING, PHOTOTRIGGERED MR and HYPERTHERMIA
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PHOTO-MAGNETIC COLLOIDAL NANOPARTICLES
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2. HIGH CONTRAST IMAGING - PHOTOTRIGGERED THERAPY

LOW POWER UPCONVERSION IN ORGANIC SYSTEMS

Photon up-conversion is a process which leads to the emission of light at energy higher than the absorbed light
(anti-Stokes shift)
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* Blue photons to trigger the release of drugs and contrast
agents and to initiate chemical reactions.
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2. HIGH CONTRAST IMAGING - PHOTOTRIGGERED THERAPY

LOW POWER UPCONVERSION IN ORGANIC SYSTEMS

UC IN CROSSLINKED NANOPARTICLES UC IN CORE-SHELL NANOCAPSULES
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3.INTRACELLULAR SENSING
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PL Intensity (arb.units)

3.INTRACELLULAR SENSING

MULTIFUNCTIONAL COLLOIDAL HETEROSTRUCTURES FOR MULTIMODAL IMAGING

Multi-color emitting nanocrystals for intracellular

ratiometric sensing
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Electrochemical Control of Two-Color Emission from Colloidal Dot-
in-Bulk Nanocrystals
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Dynamic Hole Blockade Yields Two-Color Quantum and Classical
Light from Dot-in-Bulk Nanocrystals
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3.INTRACELLULAR SENSING

MULTI-COLOR EMITTING NANOCRYSTALS FOR RATIOMETRIC SENSING

HEK cells

Ratiometric pH sensing = intracellular pH maps
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Green shell emission:
- highly sensitive to
chemical environment
-Ultrafast decay time (ps)
- quadratic dependence
on excitation power

Red core emission:
-insensitive to chemical
environment

- slow decay time (200ns)
- linear dependence on
excitation
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- RATIOMETRIC INTRACELLULAR SENSING
= Enhanced imaging resolution through shell PL

->multi-timescale Fluorescence Lifetime Imaging (FLIM)




3.INTRACELLULAR RATIOMETRIC PH SENSING

pH=4 pH=7

HEK cells




Oxide nanocrystals Oxide matrix

4.CHEMICALLY INERT LEDS FOR [EMEIREEE Ll
IMPLANTABLE UV SOURCES o ® iy

- @ '
a IR, Ol b UV NS-LED @ <

0.04 -

0.16
E onf ttenen SV - \Vide band-gap - Solution process :
Z onzf 8 - Stoichiometry doping (e.g. spin-coating) : Optlcal feafcu.r.es
8 00| - Nanocrystallinity - Si compatibility
3 008 | - Chemical stability - Workability
“g’ 0.06 | - UV emission - Chemical stability
m

0.02 ~ /

E P
000 == T—ra— =
300 400 500 600

Wavelength (nm)

. e :
o
§ E§ T 1.00 ‘
8 sey - \
E .
2 L«/AM Li 0.95
_.3 I T T T T T M I I I I I I
g 30 95 gspese
=5 <
Energy (eV) g8 85~8 — |
23 8 S | N :
CTaE L Implantable Lab-on-a-chip Operation on

Brovelli et al Nature Communications 3, 690, 2012 UV sources UV-HLEDS arrays immersion



