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 Polymethine fluorophores for bioimaging: from customized dyes to new scaffolds
ABSTRACT
Red-shifted fluorophores, with wavelengths in the near-infrared (NIR, 700–1000 nm) and shortwave infrared (SWIR, 1000–2000 nm) regions, have enabled optical imaging in animals with increasing applications in biomedical imaging for diagnostics and guided surgery. Our lab specializes in the development of new polymethine dyes, a major family of red-shifted fluorophores, for optimized imaging applications. I will start my presentation with my research on modifying an existing pentamethine fluorophore, which shows high brightness in the SWIR region but is otherwise insoluble in water owing to its extended hydrophobic structure. By appending structural tweaking and appending clickable handles, I turned this original fluorophore into a platform for generating a panel of soluble and functional dyes for SWIR imaging by late-stage functionalization. This modular design affords dyes for visualization of vein, bone and tumor growth in mice, and provides more opportunities by varying targeting groups. Moving further towards more effective modifications, we designed a two-step, late-stage functionalization process for heptamethine fluorophores using the widely available 4'-chloro dyes as starting materials. This efficient conversion allows for the synthesis of heptametine derivatives with demanding steric bulkiness, furnishing dyes with enhanced brightness, stability and solubility for improved contrast in cell imaging. Additionally, our new synthetic pathway opens up a new paradigm of polymethine synthesis, enabling the direct synthesis of not only existing heptamethine dyess, but also a new class of versatile fluorophore scaffolds that are previously inaccessible. Building upon these findings, our lab is currently making new fluorophore designs as solutions for light-based biotechniques encompassing imaging, sensing and drug delivery.
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