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The fullerene family especially C60 derivatives have appealing photo-, electro-chemical and physical properties for biomedical applications including acting as pro- and anti-oxidants. As mitochondria are the major cellular sources for reactive oxygen species (ROS) that trigger apoptosis, this study investigated specifically mitochondria-targeted bioavailability of two C60 derivatives, C3 and DF-1. In particular, we investigated whether and how these nanoparticles prevent mitochondrial stress-mediated apoptosis in a mtDNA T8993G point mutation cytoplasmic hybrid (cybrid). Uptake of C3 and DF-1 were observed within 10-20 min in these cells as well as in the skin tissue of a whole animal each detected by confocal imaging microscopy and by Cell Vizio, respectively. MTT assay demonstrated that these two C60 derivatives show very low toxicity after 24 hr incubation with concentration between 10-500 M. Mitochondrial level of bio-distribution and antioxidative effect was further investigated by simultaneously dual fluorescence time-lapsed imaging of mitochondrial ROS (mROS) formation and mitochondrial membrane potential (m) by DCF and TMRM, respectively. In addition to the mtDNA enhanced endogenous mitochondrial stress, exogenous mitochondrial oxidative stress was induced by visible laser irradiation and the protection provided by C3 was examined in both cells using multi-photon laser scanning imaging microscopy. Intriguingly, C3 specifically targeted the mitochondria via a m dependent mechanism. C3 inhibited mROS formation and m depolarization significantly prevented apoptotic cell belbing and death. The cytotoxic photodynamic effect of both compounds was considered minor as it did not appear until highest laser strength (100%, as compared to recording strength 10%) was used. The potent effect on the pro- and anti mROS generation provided by these C60 derivatives, thus, ensure them a potential therapeutic choice for future treatment of mitochondrial oxidative stress-mediated pathological conditions and diseases.  

 
