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Editorial 

     Nanoparticles (NPs) are widespread in many fields of 
everyday life. Materials in nano-size range (below 100 
nm) acquire interesting new properties due to the higher 
surface per mass ratio, which are exploited by industries 
to produce highly specialised low-volume technical 
applications, targeted medical treatments and anti-cut or 
antibacterial textiles, to cite only some uses [1].  
 
     NPs transdermal absorption is being studied in the last 
years, since skin contact with a variety of items containing 
NPs is actually common in occupational and consumers 
settings. Based on the available data it can be state that 
only for a limited types of NPs both penetration and 
permeation through the skin has been demonstrated. NPs 
primary size and skin integrity are two crucial aspects as 
regard skin absorption and, for metal nanoparticles also 
the ionizing potential may play an important role in the 
bioavailability of the substance [2]. Despite the research 
efforts, NPs transdermal absorption has not yet been fully 
defined. Moreover experimental data derive in most cases 
from animal or human adult donor skin, thus findings are 
applicable only to predict the adult population 
transdermal permeation.  
 
     Children are commonly exposed to NPs, from the ones 
present in the environment as pollutants (e.g. Pt and Rh 
NPs from vehicles exhaust), to the ones used in 
sunscreens (TiO2NPs) and food packaging ( Al oxides 
NPs), passing through the ones used as antiseptic agents 
in childcare products, such as silver NPs (AgNPs) [3]. The 
latter case represents the exposure scenario most likely to 
happen in terms of availability and frequency of contacts 
for children population. AgNPs, in fact, are commonly 

present both in products used by children - such as 
pajamas baby blankets , plush toys – and also in items 
used around children - such as disinfecting sprays, surface 
wipes and kitchen scrubbers [3].  
 
     Children’s skin significantly differs from the one of 
adults and so the available Nanotoxicological knowledge 
cannot predict infant’s dermal absorption. Moreover, they 
may be to a greater risk of exposure since they have a 
larger surface area to volume ratio than adults. Their 
organs and tissues are still under development and the 
magnitude of their interaction with the environment can 
be higher compared to adults since small children have 
the tendency to put things inside mouth to enhance their 
experience of the world. Case reports have shown that 
infant’s transdermal exposure alone can lead to systemic 
effects, due to the differences in permeability and in the 
activity of metabolic pathways, that can transform a non 
toxic substance for adults into a toxic substance for 
children, but data on Nanotoxicology in childhood are 
lacking [4-6].  
 
     Some of the differences of young skin comprise the 
absence of the stratum conium until the first week after 
birth, which is known to be the most important outer 
protective layer versus xenobiotics; moreover skin 
thickness is age-dependent, with lowest values in the 
newborns and highest values around the fourth-fifth 
decade of life [7]. Newborns from the 2nd-3rd months of 
age until the entire toddler period have a layer of 
subcutaneous fat which may act as storage for lipophilic 
chemicals absorbed through the skin [8]. As a 
consequence of the aforementioned histological features, 
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developing-skin permeability is higher compared to adult 
skin, especially during the first year of life. This is 
confirmed by the traditional toxicology knowledge’s [9].  
 
     No data are available as regards NPs skin absorption 
through developing skin, which is expected to be higher 
due to the peculiar histological feature described before. 
To assess this point in vitro study may represent a useful 
tool to gain information, since do to ethical reasons they 
have to be preferred to in vivo studies. Children dermal 
exposure to NPs is an issue that needs to be addressed, in 
order to better define which differences may exist with 
respect to adults and thus to better define their exposure 
risk. More research efforts are needed in this way.  
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