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Long afterglow luminescence-guided photodynamic therapy (PDT) performs advantages of non-invasiveness,
spatiotemporal controllability and higher signal to noise ratio. Photochemical afterglow (PCA) system emitting
afterglow in an aqueous environment is highly suitable for biomedical applications but still faces the challenges of
poor tissue penetration depth and responsive sensitivity
RESULTS AND DISCUSSION

In this work, by molecular engineering with different types of linkages but identical PS and energy cache
units, we developed two kinds of single-component photochemical reaction-based afterglow PSs (ABEI-TPA and
Iso-TPA) with near-infrared (NIR) emission (Scheme 1). These two long afterglow PSs were fabricated by
connecting a new PS (TMAH) and energy cache units (isoluminol derivatives) via electronic conjugation and
non-conjugation, respectively. Importantly, Iso-TPA with effective conjugation between PS and isoluminol
possesses a higher ROS efficiency than ABEI-TPA with non-conjugation, consequently exhibiting a better effect
of long-afterglow luminescent bioimaging including high SNR and great penetration depth of tissue. Besides,
Iso-TPA-based polymer nanoparticles (NPs) show a more prominent PDT effect than ABEI-TPA NPs in vitro/in
vivo based on higher ROS generation efficiency. This work provides a significant designing strategy for the
development of PCA-guided PDT platforms, which can be expected to broaden the development of fluorescence
bioimaging guided cancer therapy.
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