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Photobiomodulation is a promising technique aiming at slowing down neurodegeneration by 

illuminating a specific brain region depending on the neurodegenerative disease. Clinatec is currently 

conducting the first clinical trial with 4 patients, suffering from Parkinson’s disease, implanted with 

an intracerebral optical fiber emitting light at 670 nm wavelength [1].  

 

In this context, a RadioLuminescent (RL) device based on luminescent materials excited by the beta-

decay of tritium is of high interest by being less invasive, proposing potentially more efficient light 

delivery to tissue due to its compactness and ability to produce diffuse light, and with greater energy 

autonomy for patient comfort.  

 

Several strategies for coupling tritium with luminescent materials are documented, including the use 

of tritium-gas [2], tritiated water [3] or a solid tritiated matrix [4,5]. 

 

In this presentation, we will show quantitative results on the development of a millimeter-sized RL 

device in which tritium beta-decay excites luminescent materials. The adopted strategy is based on 

an organic matrix serving as both tritium and luminescent material reservoir. Cylindrical samples 

made of either silica or cellulose aerogels have been fabricated and characterized. For light emission, 

red-emitting luminophores and quantum dots such as Y2O3:Eu, YVO4:Eu and AgInS2 have been 

selected and their optical properties characterized using photoluminescence, cathodoluminescence, 

quantum yield measurements, x-rays tomography and BET surface area analysis. Samples were 

placed within an integrating sphere and exposed to tritium-gas atmosphere (from 0.2 to 1.2 bars), 

allowing us to quantify their optical performance while varying the tritium pressure. Our findings 

suggest a direct dependence between the optical power and tritium pressure as well as a potential 

mechanism for trapping tritium atoms in micrometer-sized luminescent materials. On top of that, we 

could correlate the brightness to the concentration and material composition. This ongoing work holds 

promise for developing self-powered luminescent devices for optimized phototherapy in clinical 

applications. 

 

1. Moro, C. et al., “No evidence for toxicity after long-term photobiomodulation in normal non-

human primates”, Exp Brain Res, 235, 3081–3092 (2017) + Clinical Trial, Identifier: NCT04261569.  

2. A. Korin et al., “Parameters affecting the intensity of light sources powered by tritium”, Nuclear 

Instruments and Methods, 130, 1, 231-237 (1975). 

3. Hara M. et al, “Tritium Counting Using a Europium Coordination Complex”, Fusion Science and 

Technology, 71, 496-500 (2017).  

4. Renschler, C.L. et al., “Solid State Radioluminescent Lighting”, Radiation Physics and Chemistry, 

44, 6, 629-44 (1994).  

5. Marco, L. et al., “Nanocatalyzed Hydrogen Isotope Exchange”, Accounts of Chemical Research, 

54, 6, 1465-1480 (2021). 

mailto:irene.munozvelasco@cea.fr

