
        
                     

                   
     

                 

                                     
                                          

                          

                           
                 

-

 

 

Electronic    

 

Validity of • mechanism of injury
• toxicological pathway

Validity of
 

 

6/28/2012
 

Nanomaterial Toxicity Testing in the 21st
 

Century: Use of a Predictive Toxicological 

Approach and High-Throughput Screening
 

André Nel M.B.,Ch.B; Ph.D
 
Professor of Medicine and Chief of the Division of NanoMedicine at UCLA
 

Director of the NSF‐ and EPA‐funded Center for the Environmental Implications
 
of Nanotechnology (UC CEIN)
 

Director of the NIEHS‐funded Center for NanoBiology and Predictive Toxicology 

Copyright 2010 – The  Regents of the University of California. All Rights Reserved.
 
Contact cein@cnsi.ucla.edu to obtain permission to use copyrighted material.
 

This materials is based on work supported by the National Science Foundation and Environmental Protection Agency under Cooperative Agreement 
# NSF‐EF0830117. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not 
necessarily reflect the views of the National Science Foundation or the Environmental Protection Agency. 

e 

h+ 

Electronic crystalline 
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Permissible Energy Levels allow Electron transfer between NPs 
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MOx Nanoparticle Dissolution: Oxidation and Reduction 
Dissolution Reactions in Response to Biologically Active 

Redox Couples 
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Synthesis of a Ceria Nanowire Library to Study 
shape-dependant toxicity 

 Synthesized by hydrothermal 
technique 
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Pulmonary Toxicity Ranking 

UCLA Center for NanoBiology SARs predicting high pulmonary inflammation potential: 
•	 Crystalline and fumed Si (OH density) and Predictive Toxicology •	 CuO, ZnO (dissolution) 
•	 Co, Ni, Cr etc (band gap) 
•	 LAR MOx’s (lysosomal, NALP3) 
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SARs predicting low pulmonary 
inflammation potential: 

• TiO2 and CeO2 spheres TiO2 and CeO2 spheres 
•	 Au (non-functionalized) 
•	 Carbon black 
•	 Amorphous Si 
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Safer design principle for nano-ZnO 
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Nanomaterial libraries High throughput screening 
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Figure 11 

Overall Impact of the Predictive Toxicological Paradigm 
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Quantitative Structure-Activity Relationships 
in Nanomaterial Toxicity 

QSAR Regression analysis 

Dependant 
variable 

Independent 
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Quantitative SARs (QSARs) are regression analysis models in which 
fundamental material physicochemical descriptors are employed to generate 
quantitative models for correlating and predicting injury responses resulting 
from exposure to ENMs. Fundamental descriptors are essential since 
dependable variables (most proximate physicochemical properties associated 
with injury) may be determined by a series of independent variables in a 
hierarchically structured matrix. The ultimate goal of QSAR models is to predict 
the activity of new ENMs and also establish the range of ENM descriptors 
suitable for the design of safe ENMs. 
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Hypothetical Matrix of ENM properties 
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Structure 
Activity 

Relationships 
(Nano-SARs) 

 Data repository, transformation 
 Feature analysis 
 In silico decision making tools 
 Machine learning 

Compositions and Properties 

Fate 
Transport 

Exposure 

HTS 

Cell & biomolecular 
screening 

Multimedia  Analysis 

In vivo screening-
Organisms, populations, 
mesocosms 

 Hazard ranking 
 QSARs 
 Exposure modeling 
 Environmental Decision 

Analysis 
 Safer-by-design strategiesLife Cycle Analysis 

In vitro/ 
In vivo 

predictions 
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