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The far-reaching development and impact of nanotechnologies imposes a close follow up from the 
European and national Authorities. In nanomedicine and nanodrug development, one relevant point 
of attention is represented by the usage of animal models. Based on the Directive 2010/63/EU., the 
Italian act n. 26/2014, severely regulates experimental protocols on vertebrate models and living 
cephalopods. These rules prompted the research of suitable invertebrate models, that could in 
some aspects represent the complexity of human beings, allowing to assess the efficacy and safety 
of new nanodrugs. The invertebrate models most frequently adopted in nanomedicine-based 
experimental protocols are the fruit fly Drosophila melanogaster and the roundworm 
Caenorhabditis elegans, especially because of the numerous forward and reverse genetic 
approaches that can be employed in these animals. However, both the fruit fly and C. elegans 
present drawbacks. For instance, metamorphosis deeply changes the anatomy and physiology, 
between the larval and the adult stages of D. melanogaster. C. elegans is a very small and eutelic 
worm, with a highly simplified and specialized anatomy. Moreover, both the fruit fly and the 
nematode have a very short life span, thus they are not well-suited for studies on long-term 
efficacy/toxicity of nanodrugs. On these bases, researchers are now looking for new research 
organisms, that could better mimic the complexity of humans. In this context, we propose here the 
freshwater snail Pomacea canaliculata as a new model for testing nanodrug efficacy, and the 
potential effects of bio-accumulation. P. canaliculata is a large-sized, long-lived and highly invasive 
snail, easy to bred in captivity. Its genome has recently been released and several organ-specific 
transcriptomes and proteomes are now available, posing the fundaments for the dissection of 
complex biological processes. Its direct development occurs into easily accessible eggs, making P. 
canaliculata an ideal model for studies centered on the effects of nanodrugs on the development 
of a complex organism. P. canaliculata also displays a complex nervous system and an efficient 
immune response, thus studies on the effects of nanodrugs acting on the nervous and immune 
systems are also possible. Significantly, P. canaliculata has a documented ability to regenerate 
whole organs and it presents discrete hematopoietic districts, which allows to study nanodrug 
actions on cell replication and differentiation. As a long-lived and pollution-resistant aquatic animal, 
P. canaliculata may also represent a profitable model for studies focused on environmental risk 
assessments of nanotechnological products, especially in relation to freshwater environments. 
On the whole, the golden apple snail P. canaliculata qualifies as a multitask model suitable for 
different kind of experiments and could greatly contribute to foster screenings and investigations 
on nanodrug development and effects. 

 


