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STRATEGIES FOR NANOTOXICITY  ASESSMENT  

 

 

 

 

 

 

 

 
In vitro studies:  

cells and proteins 
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Physicochemical  

Characterization &  

Surface Analysis 

 

 

 

 

 

 

 

 
In vivo studies 

Predictive 

 models 

Isolated systems 

Information not 

always transferable to 

in vivo full organisms 

Complex, expensive, time consuming, ethical problems 

 

 

 

 

 

 

 

 

 
Reduced spatial / temporal resolution (10-20 min)-  

real time measurement of physiological changes is difficult 

Off line methods ï Microdialysis ï Classical measurements 

Physiology of vivo systems 

exposed to nano 
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Zebrafish embryos 

3 dpf with clearly 

defined organs 

7 dpf in a 96 

well-plate 

0.25 mm 

Zebrafish share the same set of genes as humans; signaling and 

biological processes of vertebrates 

Well characterized development, optical transparency, visualization of the 

organs + accumulation sites of the nanoparticles 

Cytotoxicity and screening: organ defects, early drug discovery,  

Barros, T.P., Alderton, W.K., Reynolds, H.M., Berghmans, S., J. Pharmacology, 2008, 154, 1400  

Fako, V.E., Furgeson, D.Y., Advanced Drug Delivery Reviews, 61, 2009, 478-486. 

In vivo Embryonic Studies 



Ni nanoparticles: Is the toxic effect size/shape dependent ? 

Nickel has previously shown to be toxic but the exposure 
studies have mainly been done with aqueous nickel  
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C. Ispas, D. Andreescu, A. Patel, D. Goia, S. Andreescu, K. Wallace, Environmental Science and Technology, 43, 16, 2009, 6349-6356. 
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C. Ispas, D. Andreescu, A. Patel, D. Goia, S. Andreescu, K. Wallace, Environmental Science and Technology, 43, 16, 2009, 6349-6356. 

N=25 embryos + 

standard error 

(n= 3-6) 

Degree of lethality function of Ni NPs concentration and dimensions  
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Ispas C. et al., Env. Sci. & Technol., 2009. 

 

Å Skeletal muscle fibers have become separated at 

concentrations in the 800 mg/L range for embryos exposed to 

nanoparticles  

Å No intestinal defect with soluble nickel 
 

Nanoparticles & soluble Ni generate different intestinal defects 


