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To track nanoparticle distribution in vivo is important to disclose its functionality and potential risk for biomedical application. In this research, we design a kind of dual-band luminescent nanoparticle, with emission in visible and near infrared simultaneously. These nanoparticles are investigated as an integrated platform for tumor therapy and imaging which can be triggered with a single wavelength. A core/shell structure, with NaGdF4:Yb,Er and NaGdF4:Nd,Yb as core and shell parts respectively, was responsible for UC visible emissions and downshifting NIR emissions. Conjugated with a sensitizer, rose Bengal molecule, the visible emissions in green was used to trigger singlet oxygen generation in vitro and in vivo photodynamic treatments. Benefit from the NIR emission, an imaging route to track the location of the NPs during therapy was developed. In addition, these nanoparticles showed much lower heating effect under continuous laser irradiation for a relatively long time. These conjugates demonstrated a novel detect-to-treat modality which has potentials in tumor theranostic studies.
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