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Abstract

Objective: In this study, we designed and synthesized a photosensitizer molecule (OMe-DiS-DiPy)
based on a tetraphenylethylene (TPE) scaffold, and systematically evaluated its photodynamic therapy
(PDT) efficacy. Methods: The optical properties and photodynamic activity were characterized using
UV-Vis and fluorescence spectroscopy. The total ROS, 10z and Oz-" production were measured by DCFH-
DA, ABDA and DHR123 probes, respectively. Results: The synthesized photosensitizer exhibited strong
absorption at 400~500 nm and intense fluorescence emission at 550~750 nm. ROS production was
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observed in solution. Conclution: In conclusion, the photosensitizers synthesized in this work have
good ROS generation ability and produce ROS through the type I and type II pathways.
Keywords

Photodynamic Therapy, Aggregation-Induced Emission, Reactive Oxygen Species, Singlet Oxygen,
Superoxide Anion
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Figure 1. The development of photodynamic therapy [1]
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Figure 2. Basic principles of photodynamic therapy [9] [10]: (A) Basic process of photodynamic therapy; (B) Different light
modes in PDT; (C) Reactive oxygen species production mechanism
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Figure 3. The AIE photosensitizers [10] [19]: (A) Schematic diagram of ACQ and AIE principle; (B) Example of
AIE molecular structure based on RIR or RIV mechanism
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Figure 4. Synthesis route of photosensitizer
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Figure 5. Optical Properties and photodynamic activity of photosensitizer: (A) UV-vis absorption spectra of 10 uM photosensitizer in
different solvents; (B) fluorescence spectrum of 5 uM photosensitizer (1ex: 420 nm, solvent: DMSO/H20 = 1/99); (C) Fluorescence spec-
trum of DCFH-DA in solution containing 10 pM different photosen-sitizer (Aex = 490 nm, DCFH-DA concentration: 0.4 uM) after illu-
mination for different times; (D) The fluorescence intensity of DCFH-DA at 523 nm in the solution containing 10 uM photosensitizer as a
function of illumination time (lex = 490 nm, DCFH-DA concentration: 0.4 uM); (E) UV-vis absorption spectra of ABDA in the solution
containing 10 uM photosensitizer after illumination for different times; (F) The variation of ABDA UV absorption intensity at 380 nm
with time in the solution containing 10 pM photosensitizer (A0 represents the UV absorption value of the solution at 0 min); (G) Fluores-
cence spectrum of DHR123 in the solution containing 10 uM pho-tosensitizer after illumination for different times; (H) Fluorescence
intensity of DHR123 at 525 nm as a function of time in solution containing 10 uM different photosensitizer
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