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IR Imaging– Immunological Assays

Barlow; Rumi; Marder; Perry  Nature  (1999),  398(6722),  51-54.

Up-converted lasing
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33--D D MicrofabricationMicrofabrication
Photonic MaterialsPhotonic Materials

Optical limiting via 
two photon absorption
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WhenWhen and and HowHow NonlinearNonlinear OpticsOptics (NLO) ?(NLO) ?
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Intense laser beam

Lens

TPA µµµµ Z-4

One photon excitation

Two photon excitation

• Excitation confinement

• No photodamage of out-of-focus dyes

• Higher penetration depth – NIR excitation

Assorbimento a due fotoni (TPA) Assorbimento a due fotoni (TPA) 
Definizione e caratteristicheDefinizione e caratteristiche
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OPE imaging of HUVEC of cells of of OPE imaging of HUVEC of cells of of pepeppepep
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Thiocyanate derivative beta-
lactoglobulin(18400 Da) immediately 
taken up 

D'Alfonso, L.; Chirico, G.; Collini, M.; 
Baldini, G.; Diaspro, A.; Ramoino, P.; 
Abbotto, A.; Beverina, L.; Pagani, G. 
SPIE-Proceed 2003
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Da Panorama
Ottobre 2005
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Brit. J. of Cancer 2005, 56, 1705-1710
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isothiocyanate thiourea

AmineAmine --reactivereactive probesprobes (antibody (antibody modificationmodification , , streptavidinstreptavidin conjugatesconjugates , DNA , DNA labelinglabeling ))

= proteins, peptides, ligands, synthetic oligonucleo tides and other biomolecules

•• chemically stable
• low phototoxicity

•• persistent fluorescence properties (low photobleaching)
• high affinity to cell nucleus and DNA

ThiolThiol --reactivereactive probesprobes ((proteinprotein structurestructure and and functionfunction ))
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Prasad et al.  Chem. Mater. 2002, 14, 3715

Nanoclinics for targeted diagnostics and therapy
(multifunctional hybrid nanostructures)
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HybridHybrid OrganicOrganic --InorganicInorganic SystemsSystems
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Barlow; Rumi; Marder; Perry  Nature 
(1999),  398(6722),  51-54.

L’assorbimento multi-
fotonico garantisce 

risoluzione 3D senza 
precedenti
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Microstrutture ottenute da negative tone Microstrutture ottenute da negative tone photoresistsphotoresists

Ti:sapphire laser pulses (150 fs, 76MHz, ,0.35mm radi al spot size) at a wavelength near the two-photon
absorption peak of the initiator. The substrate was tr anslated at 50 mm s-1 in a programmed 3D pattern 
during the exposure. The ®lms were developed with an N,N- dimethylformamide wash
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Microstrutture ottenute da negative tone Microstrutture ottenute da negative tone photoresistsphotoresists
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Microstrutture ottenute da Microstrutture ottenute da negativenegative tone tone 
photoresistsphotoresists
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Non solo BSB-S 2 assorbe efficacemente due fotoni ma ha una resa qua ntica 
di produzione di acido molto più elevata dei PAG comm erciali
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Proprietà ottiche Fotogenerazione di acido


