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Nanomaterials based mainly on polymer nanostructures, magnetic nanoparticles and carbon nanoallotropes
represent challenging solution in various diagnostic, therapeutic and theranostic applications [1-6]. The
present contribution explores the use of superparamagnetic nanoparticles as contrast agents in MRI diagnos-
tics and theranostics involving the results of clinical trials. Various types of polymer and magnetic carriers
used in targeted drug delivery are compared in terms of the drug loading and drug release mechanisms. The
possibilities of carbon nanostructures (nanodiamonds, carbon nanotubes, graphene derivatives, carbon dots)
and their hybrids in photoluminescent imaging, combinedmagneto-fluorescent imaging and drug delivery are
also summarized. The specific attention is focused on photoluminescent carbon dots, control of their optical
properties, toxicity and biodistribution. Their use for selective cell labeling, photoacoustic imaging, photo-
dynamic therapy and targeted drug delivery is analyzed taking into account their emission characteristics,
surface chemistry and structural properties.

Summary
Nanomaterials based mainly on polymer nanostructures, magnetic nanoparticles and carbon nanoallotropes
represent challenging solution in various diagnostic, therapeutic and theranostic applications [1-6]. The
present contribution explores the use of superparamagnetic nanoparticles as contrast agents in MRI diagnos-
tics and theranostics involving the results of clinical trials. Various types of polymer and magnetic carriers
used in targeted drug delivery are compared in terms of the drug loading and drug release mechanisms. The
possibilities of carbon nanostructures (nanodiamonds, carbon nanotubes, graphene derivatives, carbon dots)
and their hybrids in photoluminescent imaging, combinedmagneto-fluorescent imaging and drug delivery are
also summarized. The specific attention is focused on photoluminescent carbon dots, control of their optical
properties, toxicity and biodistribution. Their use for selective cell labeling, photoacoustic imaging, photo-
dynamic therapy and targeted drug delivery is analyzed taking into account their emission characteristics,
surface chemistry and structural properties.
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