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NNI and NRC: Comparative Quotes 

A recently released National Research Council (NRC) report, A Research Strategy for Environmental, Health, and Safety (EHS) Aspects of Engineered Nanomaterials (ENMs), largely reflects the strategic framework and principles outlined in the 2011 National Nanotechnology Initiative (NNI) Environmental, Health, and Safety (EHS) Research Strategy, released in October 2011. The following comparisons highlight some of the many ways in which these two strategies are concordant.

The NNI has been effective in moving forward nanomaterials-related EHS Research.

The NNI and NRC both recognize the importance of utilizing a life cycle approach to identify and assess nanomaterial EHS research needs across the research to product pipeline.
 SHAPE  \* MERGEFORMAT 



The NNI and NRC both emphasize the importance of stakeholder participation and engagement to a nanomaterials EHS research strategy.
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The NNI and NRC both stress the importance of implementing an EHS research strategy that is reviewed regularly and adapts to evolving research needs.
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The NNI and NRC both recognize research on human exposure to nanomaterials as a current research gap and the NNI has identified four specific research needs in its 2011 NNI EHS Research Strategy to advance research in this area.
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The NNI and NRC both recognize research on nanomaterial effects on human health as a current research gap and the NNI has identified six specific research needs in its 2011 NNI EHS Research Strategy to advance research in this area.
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The NNI and NRC both recognize research on nanomaterial effects on the environment as a current research gap and the NNI has identified five specific research needs in its 2011 NNI EHS Research Strategy to advance research in this area.
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The NNI and NRC both identify the need for tools to measure and evaluate nanomaterials and the NNI has identified five specific research needs in its 2011 NNI EHS Research Strategy to advance research in this area.
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The NNI and NRC both express the importance of the development of an informatics infrastructure for nanoEHS research.
 SHAPE  \* MERGEFORMAT 




2012 NRC Report, Page 20, Paragraph 2:


“The NNI has succeeded in coordinating regulatory research agencies in identifying cross-agency research needs and in beginning to address these needs. The NNI documents (NEHI 2006, 2007, 2008, and 2010) that set forth the federal government’s research strategy for addressing EHS implications of ENMs are a considerable achievement and help to identify further research that is needed.”  





2012 NRC Report, Page 131-2, Paragraph 3:


“Those efforts [2011 NNI EHS Research Strategy] to review and revise the federal EHS-research strategy are commendable. The committee notes that the NEHI (2010) incorporates some notable enhancements, including criteria for setting priorities for research on nanomaterials and nanotechnology-enabled products; identifying criteria for reference materials, protocols, and standards for standardized measurements and the need for standardized nomenclature and terminology; a commitment to leverage public-private partnerships and explore mechanisms for interagency joint solicitation of research; giving high priority to international engagement; and dealing steps to foster and improve interagency coordination, communication, stakeholder interaction, and dissemination of knowledge information.” 





2011 NNI EHS Research Strategy, Page xi, Paragraph 3:


“The 2011 NNI EHS Research Strategy is grounded in the principles of risk assessment and of product life cycle analysis.”





2012 NRC Report, Page 46, Paragraph 1:


“The committee’s research framework is focused on indentifying EHS issues resulting directly from contact with nanomaterials released along the value chain and life cycle.”





2011 NNI EHS Research Strategy, Page 85, Paragraph 1:


“To expeditiously move forward realizing the vision and goals of the NNI EHS Research Strategy, it will be necessary for NNI agencies and programs to be highly focused and to take advantage of the benefits of collaboration and information-sharing among representatives of NNI agencies, academia, industry, NGOs, the general public, and international governance bodies.”





2012 NRC Report, Page 12, Paragraph 4:


“Implementation will also require the integration of the various participants, both domestically and internationally, involved in nanotechnology-related EHS, including the NNI and the federal agencies; the private sector; such as nanomaterials developers and users; and the broader scientific and stakeholder communities, such as academic researchers.” 





2011 NNI EHS Research Strategy, Page 96, Paragraph 4:


“The NEHI Working Group will continue the adaptive management process that was utilized in the production of this EHS Research Strategy by conducting periodic progress reviews of Federally funded and international research, the status of the science, and stakeholder concerns. These reviews will, in turn, provide the information necessary to update the research needs and priorities to maintain a dynamic and current NNI EHS Research Strategy.”





2012 NRC Report, Page 12, Paragraph 4:


“To advance the research strategy, mechanisms will be needed to ensure its effective implementation, to evaluate research progress, and to refine the strategy as the base of evidence evolves- elements the committee considers integral to its charge.”





2011 NNI EHS Research Strategy, Page 23, Paragraph 3:


“Because of the relative newness of nanotechnology, very little exposure data related to engineered nanomaterials, and only a few analyses of workplace exposures based on emission measurements and consumer exposures based on modeling estimates, have been reported in the scientific literature. … Research Needs as of 2011:


Understand processes and factors that determine exposures to nanomaterials …


Identify population groups exposed to engineered nanomaterials …


Characterize individual exposures to nanomaterials …


Conduct health surveillance of exposed populations”





2012 NRC Report, Page 7, Paragraph 3:


“Human exposures potentially occur through inhalation, oral, and dermal routes. Research gaps in understanding both general and occupational exposures persist.”





2011 NNI EHS Research Strategy, Page 35, Paragraph 2:


 “While there has been progress in understanding human responses to nanomaterials, researchers have not yet achieved the critical data sets needed to understand fully the risk of exposure and develop science-based nanotechnology-related health and safety guidelines and support for regulatory decision-making. …  Research needs as of 2011: 


Identify or develop appropriate, reliable, and reproducible in vitro assays and models to predict in vivo human responses to ENMs …


Quantify and characterize ENMs in exposure matrices and biological matrices …


 Understand the relationship between the physico-chemical properties of ENMs and their transport, distribution, metabolism, excretion, and body burden in the human body


Understand the relationship between the physic-chemical properties of ENMs and uptake through the human port-of-entry tissues …


Determine the modes of action underlying the human biological response to ENMs at the molecular, cellular, tissue, organ, and whole-body levels …


Determine the extent to which life stage and/or susceptibility factors modulate health effects associated with exposure to ENMs and nanotechnology-enabled products and applications”





2012 NRC Report, Page 7, Paragraph 5:


“Little is known about the transport and distribution of ENMs in the human body and in the environment.” 





2012 NRC Report, Page 8, Paragraph 5:


“Additional research is needed to understand potential human health risks from ENMs.”











2011 NNI EHS Research Strategy, Page 51, Paragraph 1:


“Understanding these potential environmental implications [of potential effects of ENMs on ecological receptors and the ecosystems they occupy] is critical to implementing good product stewardship.  … Research Needs as of 2011: 


Understand environmental exposures through the identification of principal sources of exposure and exposure routes


Determine factors affecting the environmental transport of nanomaterials


Understand the transformation of nanomaterials under different environmental conditions


Understand the effects of ENMs on individuals of a species and the applicability of testing schemes to measure effects


Evaluate the effects of ENMs at the population, community, and ecosystem levels”





2012 NRC Report, Page 8, Paragraph 1:


“After release throughout the life cycle, ENMs may enter the environment and reach organisms. The connection between the amount of ENM at the interface with an organism and its relevant bioavailability is largely unknown. … There is also a need to understand the potential for ENMs to distribute in particular environments.  … There are also considerable gaps in our understanding of the potential risks of ENMs to ecologic receptors.”





2011 NNI EHS Research Strategy, Page 51, Paragraph 1:


“A comprehensive measurement infrastructure consisting of a suite of complimentary tools for accurate, precise, and reproducible measurements is critical for reliable assessment of exposure and hazards for humans and the environment across all life cycle stages of ENMs and nanotechnology-based, or nanotechnology-enabled products (NEPs). … Research Needs as of 2011:


Develop measurement tools for determination of physic-chemical properties of ENMs in relevant media and during the life cycles of ENMs and NEPs …


Develop measurement tools for detection and monitoring of ENMs in realistic  exposure media and conditions during the life cycle of ENMs and NEPs …


Develop measurement tools for evaluation of transformations of ENMs in relevant media during the life cycle of ENMs and NEPs …


Develop measurement tools for evaluation of biological responses to ENMs and NEPs in relevant media and during the life cycles of ENMs and NEPs …


Develop measurement tools for evaluation of release mechanisms of ENMs from NEPs in relevant media and during the life cycle of NEPs”








2012 NRC Report, Page 9, Paragraph 4:


“Tools are processes are needed for detecting, tracking, and characterizing ENMs in situ or in vivo at low concentrations; methods are also needed for assessing ENM transformations.”





2011 NNI EHS Research Strategy, Page 79, Paragraph 1:


“To attain the goals of the NNI EHS Research Strategy, an interagency nanoinformatics infrastructure and a strategy for rapidly expanding and integrating that infrastructure are urgently needed.  Expanding informatics capabilities will aid development, analysis, organization, archiving, sharing, and use of data that is acquired in nanoEHS research projects in the core categories…  Effective management of reliable, high-quality data will also help support advanced modeling and simulation capabilities in support of future nanoEHS R&D and nanotechnology-related risk management.”








2012 NRC Report, Page 107, Paragraph 6:


“An adaptive knowledge infrastructure is essential for supporting and providing rapid feedback on integrative research.  Broadly, the infrastructure must support the generation of inputs (materials, methods, and end points), the development of relationships and models based on data-sharing and validation of the models, and the development of hypotheses and predictions from the models.  The infrastructure encompasses the tools, including materials, characterization methods, models, and informatics.”









