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Nickel nanoparticles (NiNPs) represents a new type of occupational exposure1,2,. It has been reported a 
case of a worker who developed sensitization while handling NiNPs powder without special precautions3. 
There is the need to assess whether the toxicological potential of such nanomaterials is the same of their 
bulk counterparts. 

Two independent 24-hours in vitro experiments were performed using Franz diffusion cells. Eight cells for 
each experiment were fitted using intact (exp.1) and needle-abraded human skin (exp.2). The donor phase 
was a suspension of NiNPs (1g/L) in saline. Four blanks for each experiment were added. Nickel content was 
evaluated by ICP-AES and TEM. Ni permeated both types of skin, reaching higher levels up to two orders of 
magnitude in the damaged skin (0.032 ± 0.010 and 5.2 ± 2.0 at 24h) (µg cm-2, p=0.02). Total Ni amount 
penetrated into the whole skin was 9.67 ± 2.70 in intact and 29.2 ± 11.2 in damaged skin (µg cm-2, mean 
and SD). Skin abrasions lead to a doubling of the Ni amount in the epidermis and to an increase of ten times 
in the dermis. Mean size of NiNPs was of 77.7 ± 24.1 nm.  

Occupational medicine is challenged with revisiting bulk materials that may have new properties and 
behaviour on the nanoscale. This study demonstrated that NiNPs can permeate intact and damaged skin. 
Permeation results are similar to those obtained in previous studies, where nevertheless Ni concentration 
in donor phase was lower4,5.   
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