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The increasing use of engineered nanomaterials (ENMs) for commercial and industrial 

purposes rises concern about possible environmental impacts. Their extensive use and application 
will inevitably lead to the release into the aquatic environment and their bioaccumulation into aquatic 
organisms, posing a final risk for human health [1]. Silver nanoparticles (AgNPs) are, among others, 
the most used ENMs due to their unique physicochemical properties [2]. Their predicted 
environmental concentration in water bodies is around ng/L [3]. Their bioaccumulation in some 
molluscs (e.g. mussels) and fishes has been reported recently [4]. Unfortunately, very few works 
have addressed the potential bioaccumulation of these ENMs in seafood such as marine clams so 
far. This data could be important since clams are one of the main seafood resources due to their rich 
nutrient content and, as filter feeding mollusc can potentially highly accumulate particles. 

In this work, clams from the species Ruditapes philippinarum were exposed to 0.1 mg/L and 1 
mg/L AgNPs during bioaccumulation experiments for 28 days. To study the NPs biodistribution, 
ultrathin sections of fixed, resin embedded clams were analyzed by transmission electron 
microscopy (TEM) and scanning transmission electron microscopy (STEM) coupled with X-ray 
spectroscopy (EDS) to localize and identify the ENMs associated to the  tissue.  

Elemental content was analyzed by inductively coupled plasma-mass spectrometry (ICP-MS) 
after a microwave-assisted acid digestion. AgNPs were extracted by applying an enzymatic 
hydrolysis procedure with pancreatine and lipase Single particle ICP-MS (SP-ICP-MS) was used to 
quantify and characterize size distribution of NPs in the extracts.   

Quantification results indicate that there is a very significant accumulation of AgNPs in clams. 
Ag concentration increased with dose and exposure time till reaching a plateau (until 0.3 μg/g, from 
day 7, 1 mg/L). Results showed the accumulation of AgNPs with time and dose (maximum 
concentration: 2.5×1010 part/g, day 28, 1 mg/L). EM analysis shows that AgNPs are accumulated in 
the tissues, particularly in gills and digestive gland.  

The presence of ENMs, in particular the highly produced ones, in surface waters has been 
demonstrated and could pose a risk to the environment and a source of seafood contamination, 
entering into the human food chain. Here, we show for the first time the potential bioaccumulation of 
ENMs by clams used for human consumption. 
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