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FIVE GRAND CHALLENGES

Developing safe nanotechnologies 
through sound science
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1 Instruments to assess exposure to 
engineered nanomaterials in air and water

• A universal aerosol sampler for airborne 
nanostructured materials by 2010

• Instruments to monitor waterborne 
engineered nanomaterials by 2012

• “Smart sensors” that indicate potential harm, 
by 2017 

3 - 10 years
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2
Effective and relevant nano-toxicity test 
methods

• High through-put toxicity-testing protocols by 
2012

• Validated alternatives to in vivo nanomaterial 
toxicity tests by 2022

• Assess whether fibre-shaped nanoparticles 
present a unique health risk by 2012 

5 - 15 years



Project on Emerging Nanotechnologies
www.nanotechproject.org Nature Vol. 444/16 November 2006 pp267-269

3
Systems that can predict the potential 
impact of new engineered nanomaterials

• Models for predicting engineered nanomaterial 
behavior in the environment by 2017

• Methods for predicting engineered 
nanomaterial behavior in the body by 2017

• Methods for engineering nanomaterials that 
are safe by design by 2017 

10 years
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4
Systems to evaluate the impact of 
nanomaterials from cradle to grave

• Develop robust systems for evaluating the 
health and environmental impact of 
engineered nanomaterials over their entire life 
by 2012

5 years
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5
Effective strategic research programs

• Collaboration

• Communication

• Coordination 

12 months
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“If the global research 
community can rise to the 

challenges we have set, 
then we can surely look 
forward to the advent of 
safe nanotechnologies”

Andrew D. Maynard, Robert J. Aitken, Tilman Butz, Vicki Colvin, Ken Donaldson, Günter 
Oberdörster, Martin A. Philbert, John Ryan, Anthony Seaton, Vicki Stone, Sally S. Tinkle, Lang Tran, 

Nigel J. Walker, David B. Warheit


