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Deconvoluting hepatic processing of fibrillar nanocarbon

Michael R McDevitt
Department of Radiology, Memorial Sloan-Kettering Cancer Center, USA

ibrillar nanocarbon presents many appealing characteristics as a component for designing drug delivery platforms. Differential

degrees of accretion and clearance from critical tissues directly correlate with the chemical and physical modifications of
fibrillar nanocarbon. The liver is an organ in which most particulate drugs accumulate and therefore of critical importance in regard
to understanding nanocarbon pharmacology and toxicity. While the pharmacokinetic profile of nanocarbon has been described down
to the organ level, there has been little data reported beyond that point. Here we provide a complete account of hepatic cytodistribution,
receptor-mediated endocytosis, cellular trafficking, and biliary elimination of covalently functionalized single walled carbon
nanotubes. This soluble nanomaterial localized in the liver sinusoids, and unexpectedly, specifically in the discontinuous sinusoidal
endothelial cell population. Interestingly, there was little to no accumulation in hepatocytes, Kupffer cells, bile duct epithelium, or
the continuous vascular endothelial lining. The accumulation by these sinusoidal cells was mediated by a pair of specialized
scavenger receptors. Other tissues that express these same receptors were also found to accumulate nanotubes. A fraction of the
nanocarbon that was not endocytosed by the hepatic sinusoidal scavenger cells was found in the bile destined for hepatobiliary
elimination. This surprising cytodistribution profile and biliary mode of clearance, in conjunction with the rapid renal elimination
via glomerular filtration that we showed previously, suggested that drug-based applications of fibrillar nanocarbon will be feasible
in humans.
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