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[Abstract] Objective: To investigate the interaction of the novel o-tetrasubstituted sulfonated zinc phthalocyanine (ZnPcX6) with
bovine serum albumin (BSA) and human serum albumin (HSA), prepare ZnPcX6-albumin complexes, and evaluate their effects on
phthalocyanine aggregation state as well as their in vitro photodynamic antitumor activity. Methods: Fluorescence spectroscopy and
UV-visible absorption spectroscopy were used to investigate the interaction between ZnPcX6 and BSA as well as HSA, and the binding
constants and apparent numbers of binding sites were calculated. Non-covalent ZnPcX6-albumin complexes were prepared using an
incubation-exchange method, separated and purified by size-exclusion chromatography, and their spectral properties were further
characterized. The in wvitro photodynamic antitumor activity of ZnPcX6-BSA against HepG2 hepatocellular carcinoma cells was
evaluated using the MTT assay. Cellular uptake of ZnPcX6-albumin complexes by HepG2 cells was observed using laser scanning
confocal microscopy. Results: The apparent number of binding sites for ZnPcX6 to BSA was 1.007, with a binding constant of
8.41 x 10° L/mol. ZnPcX6 exhibited stronger binding to HSA, with a binding-site number of 1.372 and a binding constant of
1.14 x 10® L/mol. The molar binding ratio of ZnPcX6 to albumin was approximately 1: 1 in both systems. Spectroscopic analysis
revealed that compared with free ZnPcX6, complex formation inhibited the aggregation of phthalocyanine and increased the proportion
of monomers, and the maximum absorption wavelength of the Q band was red-shifted by 3 nm, indicating improved spectral properties
of the complexes. In vitro activity experiments showed that the ZnPcX6-BSA complex exhibited higher photodynamic cytotoxicity
against HepG2 hepatocellular carcinoma cells than free ZnPcX6, with an IC, value of 0.52 umol/L. Cellular uptake experiments showed

that complexation with albumin enhanced the uptake of ZnPcX6 by HepG2 cells. Conclusion: ZnPcX6 can form non-covalent
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complexes with BSA and HSA at a molar ratio of approximately 1: 1. Complexation with albumin can reduce the aggregation of

ZnPcX6. ZnPcX6-BSA can enhance the cellular uptake of ZnPcX6 by HepG2 cells and exhibit improved in vitro photodynamic

antitumor activity.
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