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We have developed a series of indocyanine green derivatives CypHs that exhibit pH-
responsiveness due to the equilibrium between ring-opening and ring-closing of the 1,3-
thiazinane incorporated in their structure. [ Moreover, we found that the closed-ring form of
CypHs is harder to aggregate than the open-ring form, probably because of its non-planar
structure. Given this, we developed CypH2S as a contrast agent through the pH-responsive
aggregation by introducing two sulfonate groups to the cyanine dye scaffol. It has been clearly
confirmed that CypH2S with improved water-solubility exhibits good pH responsiveness in
buffer solutions and the pH-responsive aggregation of CypH2S was characterized by dynamic
light scattering and transmission electron microscopy. CypH2S facilitates fast and selective
tumor visualization through its good fluorescent activation and pH-responsive aggregation in
xenografted mice.
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Figure 1. (a) pH-Responsive probe CypH2S in an equilibrium between CypH2S-C (closed -ring form)
and CypH2S-O (open-ring form). (b) TEM image of self-assemblies of CypH2S (c) In vivo
fluorescence imaging of tumor-bearing mice administrated with CypH2S (100 pM in 200 pL saline).
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