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Laser ablation is frequently used in the industry in cutting and drilling processes of materials. During these 

processes, nanoparticles are produced in the air as byproducts [1]. Since these nanoparticles will accumulate in the 

environment, the workers in that place are exposed to those nanoparticles. It was shown that when animals are 

exposed to nanoparticles via inhalation, nanoparticles enter systemic circulation via alveolar epithelium. 

Nanoparticles travel through the systemic circulation to reach vital organs like heart, brain and liver [2]. Those 

nanoparticles lead to disruption of a number of cellular signaling pathways and consequently result in cellular 

toxicity [3].  

We investigated the body distribution of copper, tin and aluminum NPs (CuNP, SnNP and AlNP) generated in 

laser material processing environment similar to that of real life human exposure in rats. We have first characterized 

those NPs by SEM, TEM and EDAX techniques. The rats were exposed to NPs for 3 months (Figure 1a). For the 

first time, we have shown that exposure to NPs caused accumulation in various organs (such as lung, kidney, liver 

and spleen) during real time laser ablation process. Following SnNP exposure of rats, NPs up to 400 ppb were 

detected in lungs by ICP-MS (Figure 1b, c). We have also showed that CuNP, SnNP and AlNP produced with 

pulsed laser ablation method lead to cellular toxicity and cell death in a dose dependent manner in SH-SY5Y 

neuron cell line.  

Our data indicated that material processing by laser leads to the generation of nanoparticles in the work 

environment. Chronic exposure of workers to nanoparticles will result in end-organ accumulation and 

consequently may cause irreversible organ damage and serious health problems. This project is supported by 

TÜBİTAK (Project No: 113S223). 

 

 
Figure 1: (a) Laser material processing setup and real time exposure system, (b) ICP-MS results of SnNP 

distribution in various organs, (c) Representative TEM image of lung sample from SnNP exposed rat. 
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