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The CO2 reduction reaction is up today exploited for the synthesis of value-added feed-stocks in gaseous or liquid form 
[1]. Here we report an example of CO2 reduction reaction leading to the production of advanced functional nanomaterial 
by the use of pulsed laser irradiation of a gold target in water. The presence of CO2 derivatives in water during the ablation 
process, leads to C2 and C3 coupling with the production of organic material with the typical fingerprint of the CO2 reduction 
reaction. By the pulsed laser driven CO2 reduction reaction, we are able to obtain ultra-small AuNPs (d < 3 nm ) and 
photoluminescent metal-organic nanocomposites with a quantum-yield of the about 23% in the blue spectral region [2,3]. 
The CO2 reduction reaction controls also the biological effects of the produced nanomaterial in endothelial colony forming 
cells, with the possibility to switch from anti-angiogenic to pro-angionenic regulators. In the latter case, the biomolecular 
signaling indicates the ability to behave as carbon monoxide releasing gold nanoparticles [4,5], inducing a strong pro-
angiogenic activity, demonstrated by both in vitro and in vivo experiments.  
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Short bio 
Bachelor’s in Physics and PhD in Telecommunication and Electric Engineering 
from the Università degli Studi di Firenze. His recent interests include the 
fabrication and investigation of the optical and spectroscopic properties of 
metal-organic interfaces, in the form of thin films or nanoparticles. The 
experimental expertise includes SPR spectroscopy, Surface Enhanced Raman 
Scattering, Pulsed Laser Ablation and photoluminescence. The most relevant 
applications include thin film optical devices, and external collaborations in the 
sector of nanomedicine. He is Professor and responsible of the NanoLaserLab 
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