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As an approach towards surface-functionalized nanoparticle therapeutics, we report the evaluation of cell interactions with quantum dots (QDs) complexed with nerve growth factor (NGF). NGF is a polypeptide belonging to the family of neurotrophic factors that regulate critical neural functions and is the subject of intense interest as a treatment for neural disorders including Alzheimer’s and Parkinson’s disease. Bioactivity and fluorescence localization of NGF-QD complexes were assayed in live neural PC12 cells. NGF-QD exposure to cells was investigated for uptake and intracellular trafficking of QD drug delivery: from receptor binding at the plasma membrane, to cytosolic internalization, and eventual subcellular deposition. Despite known structural and chemical stringency of ligand-receptor activation, we provide evidence to support activation of cell-surface trkA membrane receptor channels and downstream modulation of neurite sprouting. These QD-based capabilities bear significance for the development of nanoparticle therapeutics for the nervous system.

