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There is a strong trend to apply the “3 Rs” rule in experiments that involve animal use, which are:

 reduce the number of animals used in the laboratory;

 refine the protocols to increase animal comfort and reduce pain;

 replace animals for other models that do not have bioethical problems associated

Trevijano-Contador and Zaragoza, Virulence 5:4, 454–456; May 15, 2014
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How to reliably reproduce the complexity of human beings, and 

assess the efficacy and safety of new nanoparticle-based drugs  

and nano-technological products?

The invertebrate models most frequently adopted in nanomedicine-based

experimental protocols are the roundworm Caenorhabditis elegans and the fruit fly

Drosophila melanogaster, especially because of the numerous forward and reverse

genetic approaches that can be employed in these animals
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Pomacea canaliculata (Gastropoda, Caenogastropoda)

 P. canaliculata is original from South America and spread in South East Asia, North

America and has been reported in Spain (EU)

 P. canaliculata is indexed among the 100 world’s worst invasive alien species

 P. canaliculata has been marked as pest and invading species by the EU Parliament
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Gilioli et al., 2015



An invasive pest but also a potential new model  

Separated sex (gonochoric)

Neurotoxic eggs are laid 

outside of the water

P. canaliculata is highly prolific. 

Eggs directly develop into small 

snails within 16-18 days

In 4-6 months the cycle is 

closed
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Gangliar ring 

around buccal

apparatus

10 mm 10 mm

2 mm

Adult P. canaliculata 

possesses a complex 

immune system and 

identifiable central 

nervous components



Adult P. canaliculata can regenerate sensory organs

24 hpa 48 hpa

72 hpa

Adult P. canaliculata 

regenerates cephalic 

tentacles within 3 

months3 mpa

hpa = hours post-amputation

mpa = months post-amputation
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Adult P. canaliculata can regenerate sensory organs

Control 3 mpa
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Adult P. canaliculata can regenerate sensory organs

16/09/2020 Prof. Davide Malagoli, NanoInnovation, 2020-Rome

Control 3 mpa

Bergamini et al., unpublished
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*• Size

• Weight

• Separated sex

• Longevity

• Recognizable 

organs

• Direct development

• Genomes, 

transcriptomes and 

tissue-specific 

proteomes available

Can P. canaliculata replace rodents in some experimental protocols?
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Injection with 

superparamagnetic iron oxide 

nanoparticles (SPIONs)

Serial slices for different 

staining

More in Poster PS 41-

Fiorino et al.

Ref. D. Malagoli

Quantitative automatic evaluation of 

staining, through MATLAB® script 
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*

Our preliminary observations suggest that Pc is a possible substitute 

of small rodents, in preliminary studies for testing bioaccumulation 

and bio-safety of nanoparticle-based drugs and nano-technological 

products

• Direct development

• Size

• Weight

• Separated sex

• Longevity

• Recognizable organs

• Genomes, transcriptomes 

and tissue-specific 

proteomes available

Can P. canaliculata replace rodents in some experimental protocols?
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