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Like PhotoDynamic Therapy (PDT), Photo-Activated Chemotherapy (PACT) aims at 
activating anticancer prodrugs with visible light to circumvent the toxicity of the compound to 
the tumour tissue. Unlike PDT however, PACT agents are activated in an oxygen-independent 
manner, which may allow for treating hypoxic tumours. In this presentation two PACT 
compounds based on ruthenium will be presented. In these prodrugs a tetrapyridyl ligand 
coordinates the basal plane of the metal center, leaving two trans coordination sites for the 
binding of monodentate ligand(s). Due to the distortion of the molecule one of these 
monodentate ligands can be photosubstituted by water upon visible light irradiation in 
aqueous solution. In vitro cytotoxicity data on A431 and A549 human cancer cell lines shows 
a 20-fold increased cytotoxicity after green light irradiation (520 nm, 75 J.cm-2), compared to 
the dark control. Optical microscopy cell imaging and fluorescence-activated-cell-sorting 
indicate that the cancer cells die via apoptosis, while low to very low singlet oxygen quantum 
yields (1.3-2.3%) conclude that light-induced cell death is not caused by singlet oxygen 
generation. We will discuss the mechanism of action of this new class of oxygen-independent 
compounds, and discuss the link between the light activation in vitro and the 
photosubstitution reactions occurring at the metal center.  

 
Figure 1. Left: X-ray structure of compound [1]Cl. Middle and right: Bright field 
microscopic images of A549 lung cancer cells treated with [1]Cl (1.5 µM) for 7 h in the 
dark (middle), or for 6 h in the dark followed by 1 h green light irradiation (right). 
Irradiation conditions: 520 nm, 75 J.cm-2.  
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