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Aprovechamiento de la interacción luz-materia para:

Plasmónica: Interacción Luz-Metal

Nanofabricación

Funcionalización

Identificación y cuantificación de materiales

Aplicaciones: Detección, Biodiagnosis, 
análisis del Patrimonio Histórico 





Interacción de la luz con la materia: Efecto Raman
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Radiation-NanoMetals Interaction
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Radiation-NanoMetals Interaction
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Transmission

Emission: Scattering
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Optical properties of finely divided metals (M. Faraday)

Scattering

AbsorptionLaser Beam Metal

Extinction = Absorption + ScatteringExtinction = Absorption + Scattering



Spectroscopy on Metal Nanoparticles:

Laser beam
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 Two mechanisms:

 Electromagnetic effect (EM)

 Chemical charge transfer effect (CT)

Molecule in the presence of Nanostructured Metals with LSPR
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Emission Spectroscopy

Twofold

Enhancement 
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() = Re[()] + Im[()]i

Two main conditions of plasmonic materials:

Re[()]  -2  Plasmon Resonance
Im[()]  0  Minimum Resistivity

Metals which fulfill these conditions: Ag, Au, Cu

Important Factor:



Emission Spectroscopy on Nanoparticles
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Quenching of Fluorescence on Nanoparticles due 
to energy transfer to the metal
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SERS: Intensity Enhancement and quenching of 
fluorescence



Spectroscopy on Metal Nanoparticles:

Laser beam
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 Spectroscopic Applications: 

 SERS (Surface-enhanced Raman Scattering)

 SEIRA (Surface-enhanced IR Absorption)

 SEF (Surface-enhanced Fluorescence) or

SMF (Surface-Modified Fluorescence)

Molecule in the presence of Nanostructured Metals with LSPR
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Surface-enhanced
Raman scattering
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Nanofabrication

Estudio de los principios físicos 
básicos

y efectos asociados

Aplicaciones

Sensores

Medicina

Patrimonio



Tailoring the nanoparticle morphology
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Hot Spots

Acoplamiento plasmónico



Anisotropic NPs: Two step growing
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Izquierdo-Lorenzo et al Langmuir 28, 8891 (2012)

Garcia-Leis et al. J. Phys. Chem. C 117, 7791 (2013)



Growth Paths
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Core@Shell Nanostars
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Funcionalización de nanopartículas plasmónicas

Nanotubos



Funcionalización



Funcionalización

Contact
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Nanoparticle Functionalization



Surface Functionalization with Cyclodextrines

A) DTC derivatized Cyclodextrins
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B) Functionalization of Ag NPs with DTCD

DTCD



Encapsulation with DTCD

Encapsulation of Nandrolone

O

OH

N

S S

H+

--

OH

N

S S

H+

--



NANOPARTÍCULAS DE PLATA FUNCIONALIZADAS CON 
DITIOCARBAMATO DE CICLODEXTRINA, Y SU USO EN LA DETECCIÓN

ULTRASENSIBLE DE NANDROLONA
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Selective detection of pollutants by Raman
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Detección de contaminantes con Detección de contaminantes con 
calixarenoscalixarenos
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Construcción de espacios interpartícula o gaps 
mediante ensambladores moleculares bifuncionales
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Guerrini et al Anal. Chem. 81, 1418 (2009)



DithiolDithiol--FunctionalizedFunctionalized InterparticleInterparticle SpacesSpaces: : 
Hot Spots + Hot Spots + PollutantPollutant BindingBinding SitesSites

Pollutant Assembly

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



InterparticleInterparticle SpacesSpaces: : 
Hot Spots + Hot Spots + PollutantPollutant BindingBinding SitesSites

Multilayered adsorption

Monolayered adsorption



AliphaticAliphatic Linear Linear LinkersLinkers: Molecular : Molecular DetectionDetection
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Nanopartículas de plata inducidas 

sobre fibras de tejidos 
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