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Due to their high durability and energy efficiency, modern semiconductor light sources 
are an excellent solution for the vast majority of lighting applications. However, 
petroleum-based plastics are often used for the associated luminaires and do not 
contribute to the sustainability of these devices. This applies in particular to the 
polymers used for optical components such as lenses and cover lenses. In order to 
implement holistic, sustainable development in lighting, it would be important to 
examine possible substitutes. A possible alternative may be the bio-plastic Polylactide 
(PLA) which is based on renewables and is biodegradable. Furthermore, it shows 
excellent optical properties and transparency in its amorphous state and provides 
various possibilities for intrinsic material modification due to its stereoisomeric 
monomers. Optical components are exposed to increasing levels of irradiance, 
therefore it is important to test the stability of optical materials towards the respective 
radiation. For this purpose, a new testing setup has been developed and evaluated.  
 
The high optical irradiance generated in the test chamber, allows the simulation of 
photodegradation effects in a highly accelerated manner, compared to use conditions. 
The innovative design of the photoreactor enables temperature control of the sample, 
independent of the radiation power of the LED. Ruggedness of the irradiation source 
is ensured by water-cooling of the high power COB-LEDs used. By continuously 
monitoring the operating parameters with several built-in sensor units traceable ageing 
processes are ensured. During the aging process, samples were examined at 
predefined times by UV/vis- and FTIR-Spectroscopy. These analyses allow to follow 
changes in the molecular structure or changes in transparency - e.g. as a result of 
photo-oxidation - depending on the irradiation time. Furthermore, the crystallization 
temperature of PLA has been re-evaluated. Ageing results of Polycarbonate, which is 
established in lighting applications, will be presented and compared with PLA, with 
respect to the resistance against optical radiation. 
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