
Photodynamic Therapy Effective in Causing pH-induced Apoptosis in Multiple Cancers 

Triple negative breast cancer (TNBC) represents one of the most aggressive, deadly forms of 

breast cancer, the leading cause of cancer death in women worldwide. A photodynamic 

technique has been developed which causes significant decreases in only intracellular pH (pHi) 

and concomitant pH-induced apoptosis. Preliminary data demonstrate that this technique is 

capable of causing pH-induced apoptosis in non-cancerous PC12 cells, as well as two breast 

cancer and one prostate cancer cell line in vitro. The use of this photodynamic technique was 

also effective at reducing the growth rate of TNBC and increasing survival in mice bearing 

TNBC tumors. Our lab has also developed an effective photo-upconversion nanoparticle 

capable of killing breast cancer cells in vitro following activation by near infrared light. We are 

currently working to develop a ligand-mediated upconverting nanoparticle capable of inducing 

significant cell death in a manner that many cancers, including multidrug resistant cancers, 

cannot evade. 


