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Abstract: In order to solve the problems of low bioavailability of tetraphenylporphyrin ( TPP) in
photodynamic therapy due to its poor solubility and its toxicity to cell growth after quaternization, a new
quaternized porphyrin photosensitizer (QTPP) with six carbon fat chain as bridge connected by covalent

bond was synthesized in this paper. Its structure was characterized by mass spectrometry and nuclear
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magnetic resonance, and its physical and chemical properties were tested by UV-VIS absorption spectrum.
The amphipathic dispersion liquid (QTPP @ Dspe-PEG2000) of liposome nanoparticles formed by
amphiphilic liposomes (Dspe-PEG2000) coated with QTPP were characterized by dynamic light dispersive
colorimeter, transmission electron microscope and zeta potentiometer was measured and analyzed. The
toxicity of QTPP and QTPP @ Dspe-PEG2000 to human normal breast MCF-10A cells under dark
conditions and the toxicity of QTPP (@ Dspe-PEG2000 to mouse 4T1 cells under light conditions were
further tested. The results showed that the solubility of QTPP in methanol was good and QTPP@ Dspe-
PEG2000 dispersion liquid exhibited good stability. The average particle size was 98 nm, the surface
morphology was regular spherical, and the zeta potential was —17. 25 mV. QTPP had stronger toxicity to
human normal breast MCF-10A cells under dark conditions, while QTPP@Dspe-PEG2000 had low toxicity
to normal breast MCF-10A cells, but QTPP@Dspe-PEG2000 showed a strong killing effect on mouse 4T1
cells under light conditions. The above results show that the solubility of TPP has been effectively
improved after quaternization. Coating QTPP with amphiphilic liposome Dspe-PEG2000 can effectively
reduce the toxicity of QTPP to healthy cells, indicating that QTPP has potential application prospects in

photodynamic therapy.
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