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This year about 12.3 million men and women will develop cancer and less than 4.7 million will survive. Even for the survivors, the side effects of harsh chemotherapy drugs can be devastating. Many of the side effects could be reduced or avoided if the highly toxic chemotherapy drugs could be delivered more efficiently and in a more targeted manner to reduce the required dose. Nanotechnologies could lead to enhanced therapeutic agents that deliver drugs in a targeted fashion or control the cells’ response to toxic drugs. 

[image: image1.png]/Microchannel

Cell membrane

Cell



This research group at the NU-NSEC has developed a novel nanoscale fluid delivery probe, called the Nano Fountain Probe, which enables studies at the single cell level through direct in vitro injection. As in a conventional fountain pen, the liquid material to be delivered (the “ink”) is contained in a reservoir and flows through a channel to a dispensing tip. The Nano Fountain Probe has proven capable of delivering a variety of functional materials including biomolecules (e.g., DNA and proteins), nanoparticles in liquid suspension, and drugs or other chemical solutions. In recent work, the Nano Fountain Probe was successfully used to target and directly inject therapeutic nanoparticles into live cells. As an initial demonstration, fluorophore-tagged diamond nanoparticles were injected into live cells and imaged. This method is currently being investigated for single cell dosing, toxicology, and gene expression studies that have a potentially breakthrough impact on cancer diagnosis and treatment.
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(Left) Schematic depicting the Nano Fountain Probe piercing a cell membrane to deliver drug-coated nanoparticles.  (Right) Image of an individual cell injected using the Nano Fountain Probe with a dose of fluorescently labeled diamond nanoparticles.  
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