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Fullerenes (buckyballs) are small-size molecules with unique chemical and biomedicinal properties. One of the most 
promising classes of water-soluble fullerenes is carboxyfullerenes as the high symmetry and partitioned lipophilic/

hydrophilic characteristics of each molecule appear to enhance its ability to access various domains in the cell. These compounds 
have been shown to pass the blood-brain barrier and even to penetrate mitochondria thus acting as an antioxidant at the 
primary source of reactive oxygen species. The tris-malonic acid fullerene derivative C3 has been shown to remove superoxide 
radicals catalytically rather than stoicheometrically thus acting as a superoxide dismutase mimetic. The extraordinary 
neuroprotective efficacy of this molecule has been established in several models including iron-induced oxidative injury, 
NMDA-receptor mediated neurotoxicity, familial amyotrophic lateral sclerosis and ketamine-induced loss of interneurons 
implicated in schizophrenic patients. Strikingly, administration of C3 to wild-type mice starting at middle age improved their 
cognitive function and extended their lifespans. In the current presentation we will elaborate on the molecular mechanism 
by which these compounds act as super-antioxidants. Elucidation of the mechanism is expected to provide guidance for the 
development of effective fullerene-based drugs to intervene with the plethora of nervous system maladies-particularly, those 
involving oxidative injury.
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