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The carbon nanomaterials family is ranging from sp3-rich nanostructures such as nanodiamond (also known as diamond nanoparticles) to sp2-rich graphene nanosheets and graphene quantum dots (GQDs). Between these extremes, one finds a large variety of carbon nanostructures with varying sp2/sp3 ratio. For instance, nanodiamonds, made up of a highly ordered diamond core, have a shell structure which can be a layer of surface functional groups or a stabilizing sp2 carbon shell. Carbon nanoparticle (CNPs) encompass a panel of nanomaterials including carbon black, amorphous carbon, carbon soot, carbon dots (C-dots) and core-shell nanocarbons, with no real scientific consensus on the term describing them. Carbon black, for example, is the generic name of carbon particles which are produced by incomplete combustion of gaseous or liquid hydrocarbons. Amorphous carbon, informally known as cool or carbon soot, is an allotrope of carbon without crystalline structure, consisting of a mixture of sp3 and sp2 carbon, which converts into graphite upon graphitization at high temperature. These particles are sometimes also referred to as carbon dots or carbon nanodots with overall diameter of about 100 nm, existing often as aggregates of smaller particles of 20-50 nm in diameter.
Carbon quantum dots are part of this rapidly expanding research field on carbon materials and many reviews appeared recently in the literature highlighting their optical properties, structures, and applications.1 Their unique properties have inspired extensive studies and provide great potential for a wide variety of applications.
In this presentation, I will focus on the different strategies developed for the preparation of carbon dots and their physico-chemical characterization with a special emphasize on their optical properties. Then, I will discuss some applications of these carbon nanostructures in the biomedical field (sensing, imaging, antiviral,..). 
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