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A number of challenges arise when analyzing foods for the presence of ENMs. In contrast to simple 
matrices, food has a complex composition, is hetero-dispersed and may contain more than one type of 
ENM. Besides nano-scale ingredients or additives, nano-scale contaminants from the environment or from 
food contact materials may be present. When analyzing ENMs in foods, not only their particle-size 
distributions are of interest, but also their chemical composition and their physical and chemical properties. 
The choice of the detection method depends on the nanomaterial to be analyzed and the food matrix it is 
incorporated in. All available techniques have their strengths and drawbacks and an extensive sample 
preparation is in general needed. While developing detection methods for ENMs in foods, the following 
problems have been identified. It is in general neither possible to distinguish between engineered and 
natural occurring nanomaterials nor to determine the particle size distribution and the chemical 
composition of a nanomaterial in a single analytical run. Moreover, several of the analytical techniques 
available are destructive and therefore a certain sample cannot be analyzed by more than one technique. In 
addition, the method-intrinsic size detection limit (Dmin) was determined to be significantly above 1 nm. 
Thus, the size range between 1 and 100 nm is not fully covered by the analytical methods available. 
Furthermore, it is impossible to quantify all particles of the same chemical identity from the nano to the 
micro or mm range with the same system. Different methods may also result in different particle size 
distributions or average particle sizes due to the different principles used for size determination. Last but 
not least, sample preparation may lead to artefacts and the nature of the ENMs present in a food may 
change over time. With the available techniques detection and quantification of an ENM in a food is feasible 
when it is the only chemical identity in the nano-scale present or existing in excess with a particles size 
between Dmin of the method applied and 100 nm. Quantification of unknown nanoparticles in real foods 
will therefore be at least a challenge. 
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