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The use of high-Z nanoparticles has been experimentally observed to enhance the radiation 

effects in cells making its use ideal in radiotherapy treatments [1]. However, the spatial 

dose distribution when these nanoparticles are subject to radiation, namely doses to the 

surrounding healthy tissues and the different possible effects of using different 

nanoparticles, isn’t still quite clear. 

A new tissue-equivalent 3D dosimeter has been developed in order to tackle this issue. It is 

composed of a two component part resin (polyurethane matrix) and leucomalachite green 

(LMG) dye mixed with a ratio of 98:2 (resin:dye). Radiolysis leads to the generation of free 

radicals, which in turn react with the LMG dye, converting it to its oxidized form, 

malachite green which is coloured [2].  

The new 3D dosimeters were irradiated at Diamond Light Source’s Test Beamline (B16), 

capable of operating between 4 and 45 keV photon energy range. Dose response and 

minimum spatial resolution were tested. A helium atmospheric pressure plasma jet was also 

used with different flow rates, voltages applied and wavelength filters to investigate the 

sensitivity of the 3D dosimeters to the different chemical species and photons present in the 

plasma. Lastly, the 3D dosimeters were exposed in TARANIS (800 fs, 20 J, 1053 nm), the 

multi-terawatt laser facility at Queen’s University, using laser-driven protons of up to 10 

MeV. 

The results of the different exposures and their analysis are going to be shown and 

discussed. 
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