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Rapid synthesis of highly luminescent and multi-functional Au20 nanoclusters for target imaging from in vitro to in vivo
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Introduction and Results: Recently, optical imaging has become an essential tool in biological and biomedical prognosis, diagnosis, and therapy. To date, there are still some deficiencies of the existing methods for tumor active-targeting imaging. For example, organic dyes are usually used as probes for optical imaging, however, they often have only small Stokes shifts, poor photostability, and tend to aggregate in some media. Quantum dots (QDs) are expected to solve these shortcomings and replace the organic dyes, but the potential biological toxicity of QDs is a big problem.[1] To this end, fluorescent gold and silver nanoclusters (NCs) comprising of several to tens of atoms have received increasing attention recently due to their remarkable optical properties such as high quantum yield (QY), good photostability, and excellent biocompatability.[2,3] In this work, we developed a green strategy to rapidly synthesize the protein-templated Au20 nanoclusters (NCs) within 1 h. The newly obtained AuNCs have many advantages such as the ultrasmall size (~2.7 nm), non-toxicity, brightly near-infrared (NIR) emission with long lifetime (453 ns), strong QY (~15%), large Stokes shifts (150 nm), good photostability, and high stability in different physiological environments. All of these advantages of the present AuNCs indicate that they are promising candidates for noninvasively bioimaging. Thus, we further employed the as-prepared multi-functional and label-free optical probes for tumor active-targeting imaging in vitro and in vivo through specific molecular receptors-mediated endocytosis. This work not only provides a new approach for the rapid synthesis of luminescent AuNCs, but also demonstrates that the multi-functional AuNCs with NIR emission are promising candidates for in vitro and in vivo optical imaging, biosensing, as well as cancer diagnosis and therapy. 
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