Near-infrared Light-Driven Nanomotors: Toward Ballistic Transport of Medicaments Across the Cell Membrane
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Nanotechnology-based drug or gene delivery relies on effective internalization of molecular cargo in cells. However, external material is typically taken up via clathrin- or caveolae-mediated endocytosis, leading to localization of nanoparticles within lysosomes upon internalization. This endo-lysosomal pathway typically results in degradation of molecular cargo, rendering delivery inefficient and possibly inducing cell death. In this study, we outline a strategic framework to address this challenge by introducing an innovative method that utilizes near-infrared (NIR) light-driven nanomotors [1] for the ballistic transport of molecular cargo across cellular membranes (Figure 1.).
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Figure 1. Roadmap to development of hybrid nanosystems capable of near-infrared light-induced ballistic transport of molecular cargo across the cell membrane.
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