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Plasmonic nanowire-based intracellular delivery 
 

The introduction of biomolecules such as proteins and DNA into cells is a powerful strategy for 

controlling cellular functions, with broad applications from fundamental biology to medical 

applications. Conventional delivery methods—such as liposomes, viral vectors, and electroporation—

are widely used but sometimes suffer from low efficiency or cytotoxicity in certain cell types. 

Microinjection,¹ which directly inserts micro- or nanoneedles into cells, can achieve reliable delivery 

but remains limited in versatility due to limitations on the kinds of molecules it can carry. 

To overcome these challenges, we have developed a new delivery platform based on plasmonic 

nanowire single live-cell endoscopy.² By integrating plasmonic nanowires with functional molecules, 

we can achieve precise intracellular delivery of diverse biomolecules into a single live cell. For 

example, by integrating photo-responsive nitric oxide gas release metal-organic frameworks (NOF-1) 

with a plasmonic nanowire, we have successfully demonstrated intracellular gas delivery.3 

Furthermore, we have recently developed novel photocleavable molecules for intracellular protein 

delivery, providing a valuable chemical biology tool.4 In this seminar, I will present these advances, 

including the application of this newly developed molecular tool. 
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