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Abstract

Chemical designing on nano-materials in molecular level
would be a promising route to create new hybrid materials
and to control various properties of nano- and molecular
materials. Organometallic compounds have been a center of
molecular catalysts with preeminent catalytic activity and
selectivity in a wide range of chemical transformations. As
carbon-based nanomaterials, such as graphene-based
materials, carbon nanotubes, and carbon nitrides, are
sterically bulky, and they exhibit a wide spectrum of electrical
properties, they can dramatically tune the catalytic behavior
of transition metal-based active species. Hybridization of
organometallic complexes with graphene-based materials
can give rise to enhance catalytic performances. In this
presentation, I will discuss my recent research activities on
the fundamental chemistry of carbon-based nano-materials
as well as catalytic applications.
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Abstract
Graphene and other related two-dimensional materials are considered unique systems for
many applications in different fields, including the biomedical field. They are offering the
possibility to explore a wide range of reactions for their chemical functionalization and for
the design of complex multifunctional systems that allow further their exploitation in therapy,
imaging and diagnosis. In this presentation, I will illustrate the chemical strategies to
functionalize two-dimensional nanomaterials with appropriate functional groups and
therapeutic molecules in view of their biomedical applications. I will describe few examples of
their use in cancer therapy and imaging. I will also present appropriate strategies to enhance
the biodegradability and tune the toxic effects of these nanomaterials.

References
• Guo, S.; Garaj, S.; Bianco, A.; Ménard-Moyon, C. Controlling covalent chemistry on

graphene oxide. Nat. Rev. Phys. 2022, 4, 247–262
• Ma, B.; Nishina, Y.; Bianco, A. A glutathione responsive nanoplatform made of reduced

graphene oxide and MnO2 nanoparticles for photothermal and chemodynamic combined
therapy. Carbon 2021, 178, 783-791

• Ma, B.; Martìn, C.; Kurapati, R.; Bianco, A. Degradation-by-design: how chemical
functionalisation enhances the biodegradability and safety of 2D materials. Chem. Soc. Rev.
2020, 49, 6224-6247

• Ji, D.-K.; Reina, G.; Guo, S.; Eredia, M.; Samorì, P.; Ménard-Moyon, C.; Bianco A. Controlled
Functionalization of Carbon Nanodots for Targeted Intracellular Production of Reactive
Oxygen Species. Nanoscale Horiz. 2020, 5, 1240-1249

• Lucherelli, M.A.; Yu, Y.; Reina, G.; Abellán, G.; Miyako, E.; Bianco, A. Rational chemical
multifunctionalization of graphene interface enhances targeting cancer therapy. Angew.
Chem. Int. Ed. 2020, 59, 14034–14039

• Guo, S.; Nishina, Y.; Bianco, A.; Ménard-Moyon, C. A Flexible Method for the Covalent
Double Functionalization of Graphene Oxide. Angew. Chem. Int. Ed. 2020, 59, 1542-1547

You are cordially invited to attend!

Sp
ecial Sem

inar

Multifunctional graphene-based materials 

Bldg. 101 
Seminar Room on the 1st floor


