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INTRODUCTION: Breast cancer is a devastating disease with global impact on 
health, where metastasis remains the main cause of death. Photodynamic 
therapy (PDT) may cause tissue destruction in the presence of visible light, a 
photosensitizer and oxygen. Therefore it appears as a promising alternative for 
cancer treatment. However, the mechanisms of cell death as well as the 
efficacy of PDT on mammary tumors remain unclear. OBJECTIVES: In this 
work, we set out to evaluate the cytotoxic effects of PDT by using methylene 
blue (MB) as a photosensitizer in two (2D) and three (3D) dimensions cultures 
of human breast cancer cells. MATERIALS AND METHODS: Invasive MDA-
MB-231 and non-invasive MCF-7 cells were cultured in 2D or 3D conditions. 
After 96h cells were incubated with vehicle or different concentrations of MB for 
2h and irradiated or not (λ=640nm) at 4,5J/cm2 dose rate. Cellular viability was 
evaluated by fluorescence microscopy analysis using Hoeschst and Propidium 
Iodide staining. Autophagy was evaluate by acridine orange staining and 
western blotting. RESULTS AND DISCUSSION: MB-PDT treatment was able 
to significantly increase cell death using 2µM and 20µM of MB from 1h to 24h 
following cell irradiation of both cell lines kept under either 2D or 3D culture. No 
significant cell death induction was observed in the presence of MB or light 
alone. Moreover, a significant increase of both the LC3-II/LC-I ratio and acidic 
vesicle formation was observed in both cell lines upon MB (2µM) treatment,  
only at early time points following irradiation. We showed for the first time, that 
MB-PDT was able to induce massive cell death in two human breast cancer cell 
lines in a model that recapitulates the morphology of glandular epithelium. 
CONCLUSIONS: Our observations contribute to indicate PDT as an alternative 
and effective therapy displaying minimal side effects for invasive breast tumors.  
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