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Development of Water-soluble pH-Responsive Cyanine Dyes Containing Anionic Substituents
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A series of water-soluble near-infrared fluorescent probes was prepared based on the
indocyanine green (ICG) platform, which are useful through a pH-dependent ring-opening
process (Figure 1a). We found that parent probe CypHO has the lower pH-responsiveness in
pure buffered solutions due to dye-aggregation, which is compared with the case in aqueous
solutions after dispersed by TritonX-100 (Figure 1b).!:2 The incorporation of various number
of anionic sulfonate groups to CypHs alleviated dyes’ aggregation and improved their pH
responsiveness in aqueous solutions, especially for the case of CypH3 and CypH4 which
containing two or three anionic substituents (Figures 1c and 1d).
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Figure 1. (a) Transformation of CypHs from their close-ring forms to open-ring forms. (b) Absorption
spectra of CypHO in aqueous solutions with/without Triton X-100. (c) pH-Dependent absorption spectra
of CypH4 in buffered aqueous solutions at different pH without Triton X-100. (d) Comparison of CypHs
with normalized absorption maximum assigned to non-aggregated dye form.
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