Production of reactive oxygen species (ROS) from photosensitizers activated with visible light sources available in dental offices.
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The aim of this study was to assess the ability of commonly available red- or blue-light dental sources to generate reactive oxygen species (ROS) for photosensitive chemicals that might be useful for photodynamic antimicrobial therapy (PACT).  Although the use of red diode lasers for PACT is well documented, there is no information on blue-light sources that might be useful for disinfection in dental contexts.

Materials and Methods: A diode laser emitting red light (660-675 nm) was used to activate toluidine blue; riboflavin and pheophorbide-a poly-lysine (pheophorbide-a-PLL) were photoactivated using an Optilux 501 curing unit emitting blue light (380-500 nm). Ozone (generated by OZOTOP), sodium hypochlorite, and hydrogen peroxide were used for chemical-only comparisons.  The efficiency of ROS production was estimated using an iodine/tri-iodide colorimetric assay, with ROS levels plotted vs. concentration of the chemicals.  One-way ANOVA with Tukey post-hoc analysis (α =0.05) was used to compare the efficiencies of ROS production for the various chemicals. 
Results: Sodium hypochlorite, hydrogen peroxide and ozone produced ROS spontaneously, whereas pheophorbide-a-PLL, riboflavin, and toluidine required light exposure. The efficiency of ROS production was significantly higher for pheophorbide-a-PLL and toluidine blue than for ozone gas and riboflavin (p < 0.05). Hydrogen peroxide was the least efficient ROS producer. 

Conclusions: The results of the current study support the use of blue- or red-light absorbing photosensitizers to produce ROS that might be useful for disinfection in dental contexts.  
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