INTERACTION OF FLUORESCENT CHROMOPHORES AND
NANOSTRUCTURES WITH GRAPHENE SHEETS

Laura Tomassoli'

Elisa Sturabotti2, Lucia Cardo?, Maurizio Prato234, Pier Luigi Gentili', Loredana Latterini

I Department of Chemistry, Biology and Biotechnologies, University of Perugia, via Elce di Sotto 8,
06123, Perugia, Italy

2Center for Cooperative Research in Biomaterials (CIC biomaGUNE), Basque Research and
Technology Alliance (BRTA), Paseo de Miramon 194, 20014, Donostia-San Sebastian, Spain
sDepartment of Chemical and Pharmaceutical Sciences, INSTM UdR Trieste, University of Trieste, Via
Licio Giorgieri 1, 34127, Trieste, Italy

4lkerbasque, Basque Foundation for Science, 48013, Bilbao, Spain
Laura.tomassoli@dottorandi.unipg.it

Graphene has emerged as a key platform for the adsorption of molecules and
nanostructures due to its exceptional surface properties and versatility, with applications in
flexible optoelectronics, energy storage, light harvesting, and biosensing [1-4]. Despite
extensive research in these areas, the fundamental nature of the interactions between
graphene and the adsorbed species remains insufficiently explored. In this work, we offer a
contribution to this topic by investigating how graphene interacts with various fluorophores,
focusing on their physicochemical properties upon adsorption. To probe these interactions,
we selected highly emissive molecules and nanostructures, including two fluorescein
derivatives and several types of carbon dots (CDs). CDs are intrinsically fluorescent, core-
shell-like nanoparticles with dimensions below 10 nm and they are composed by a
carbonaceous core and surface functional groups [5]. Our study wants to provide insights
intfo the interaction mechanisms between these species and graphene, which can occur
either through the fluorophores’ functional groups or their aromatic moieties. Our findings
indicate that graphene primarily interacts with the aromatic moieties of the fluorophores,
while their functional groups remain largely unbound. This insight contributes to a deeper
understanding of how graphene mediates surface interactions at the nanoscale.

References

[1] J. Liu et al., Materials Chemistry Frontiers, 4.2 (2020) 354-368.

[2] S. P. Economopoulos et al., The Journal of Physical Chemistry C, 119.15 (2015) 8046-8053.
[3] P. Yu et al., Journal of Materials Chemistry C, 2.16 (2014) 2894-2901.

[4] S. Chattopadhyay et al., Analytical Biochemistry, 654 (2022) 114801.

[5] L. Morbiato et al., ACS nano, 19.4 (2025) 4887-4900.

Graphene2025 San Sebastian (Spain)



