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A U.S. Government research and development (R&D) initiative involving 27 

department or agency units working together toward the shared and 

challenging vision of “a future in which the ability to understand and 

control matter at the nano-scale leads to a revolution in technology and 

industry that benefits society.” 

Scope: 

• Broad and inclusive, ranging from fundamental research through 

development and commercialization, and across all technical areas 

• Total Federal investments now ~$1.7 billion annually across 15 Federal 

department and agency units, with another 12 participating in the NNI 

• A governmental initiative, representing a priority area for investment and 

activity, but not a distinct funding program with separate budget authority 
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that will advance understanding and control of 

matter at nanoscale for: 

• National economic benefit 

• National security 

• Improved quality of life 
DOI/USGS 

DOC/EDA 
3 



The NNI remains a major administration priority; 

NSIs designate areas of focused effort and link to other initiatives 

• Three major, ongoing interagency programs under NSTC 

have standing National Coordination Offices 

• Global Change Research Program (GCRP) 

– since 1989, 13 agencies, ~$2.1B 

• Networking and Information Technology Research and 

Development (NITRD) 

– since 1991, 16 agencies, ~$3.8B 

• National Nanotechnology Initiative (NNI) 

– since 2001, 25 agencies, ~$1.8B 

• Other newer initiatives also connect to 

activities under the NNI, including: 

• Materials Genome Initiative (MGI) 

– note particularly the Nanotechnology Knowledge 

Infrastructure NSI, which focuses on data, informatics, and 

modeling and so contributes to both MGI and NNI 

• Advanced Manufacturing Partnership (AMP) 

– note common interests with the Sustainable 

Nanomanufacturing NSI 
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NNI Supplement to the President’s 2014 Budget 

• Serves as the NNI Annual Report 

as called for in the 21st Century 

Nanotechnology Research and 

Development Act.  

• Summarizes NNI programmatic 

activities for 2012 and 2013, as 

well as those currently planned for 

2014. 

• NNI Supplement to the President’s 

2014 Budget recently released; see 

http://nano.gov. 
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2011 NNI Strategic Plan Differences 

from Previous Plans: 

 

1. Outcomes for each goal 

• Informs and influences the Federal 

budget and planning processes through 

its member agencies 

• Three- to five-year objectives 

 

2. Emphasis on Signature Initiatives 
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Goals 

• Advance world-class nanotechnology research and development 

• Foster the transfer of new technologies into products for commercial 

and public benefit 

• Develop and sustain educational resources, a skilled workforce, and the 

supporting infrastructure and tools to advance nanotechnology 

• Support responsible development of nanotechnology 

2011 NNI Strategic Plan 

Revised plan under development, as required by law; expected late 2013 

or early 2014. Informed by new PCAST and NRC assessments of the 

NNI. 

 

NNI Strategic Planning Stakeholder Workshop- June 11-12, 2013  
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The NNI EHS Research Strategy 

Process 

• Assessment of strengths and weaknesses 

• Four public workshops 

• Writing Teams 

• Public Comment Period 

• Input from NRC and PCAST 

 

Key Elements 

• Informatics and predictive modeling 

• Concepts for targeting and accelerating 

research 

• Best practices for coordination and 

implementation of research 

Review of the Federal Strategy for 
Nanotechnology-Related 

Environmental,  
Health and Safety Research 

8 



@NNInanonews 

 NanoTV 

Webinars 

NNI reports 

NNI Dashboard @  
http://nanodashboard.nano.gov 

Communication with Stakeholders 
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The Nanotechnology Signature Initiatives (NSIs)  spotlight areas of national 

significance that can be more rapidly advanced through focused and closely-

coordinated inter-agency collaboration.   

The NSIs 

• Address R&D gaps within areas of critical national need  

• Identify research thrust areas 

•  Select key research targets associated with near-and long-term expected 

outcomes 

• Leverage skills, resources, and capabilities among multiple NNI agencies to 

maximize scientific and technological progress 

• Provide a forum for communication and ongoing assessment of direction and 

progress 

• Catalyze communities of practice and public private partnerships to accelerate 

commercialization 

NNI Signature Initiatives 
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The NNI’s Nanotechnology Signature Initiatives 

• Focused topical areas of national 
importance that may be more rapidly 
advanced through enhanced 
interagency coordination and 
focused investment. 

• Intended to be dynamic; topical areas 
will likely be added and rotate/evolve 
over time. 

• The first three NSIs (announced 
February 2010, and continuing now): 

• Nanotechnology for Solar Energy 
Collection and Conversion 

• Sustainable Nanomanufacturing 

• Nanoelectronics for 2020 and Beyond 
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Two additional NNI Signature Initiatives launched in 2012 

• Nanoinformatics: “Nanotechnology Knowledge 
Infra-structure: Enabling National 
Leadership in Sustainable Design” was 
launched on May 14, 2012 

• Sensors: “Nanotechnology for Sensors and 
Sensors for Nanotechnology: Improving and 
Protecting Health, Safety, and the 
Environment” was announced on July 9, 2012 

 

• These white papers on each of the NNI’s five current 
Nanotechnology Signature Initiatives can be accessed 
at: http://nano.gov/signatureinitiatives  
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Nanotechnology for Solar Energy Collection and Conversion 

Agencies involved: DOD, DOE, IC/DNI, NASA, NIST, NSF, USDA/NIFA 

Goal: Enhance understanding of conversion and storage phenomena at the 

nanoscale, improve nanoscale characterization of electronic properties, and help 

enable economical nanomanufacturing of robust devices.  

 Thrust Areas: 

• Improve photovoltaic solar electricity generation 

with nanotechnology 

 

• Improve solar thermal energy generation and 

conversion with nanotechnology 

 

• Improve solar-to-fuel conversions with 

nanotechnology 

 

5 µm 

Image Courtesy of NIST 

14 



Sustainable Nanomanufacturing:  

Creating the Industries of the Future 

Agencies involved: DOD, DOE, EPA, IC/DNI, NASA, NIH, NIOSH, NIST, NSF, 

OSHA, USDA/FS 

 

Goal: Establish manufacturing technologies for economical and sustainable 

integration of nanoscale building blocks into complex, large scale systems.  

Thrust Areas: 

• Design of scalable and sustainable 

nanomaterials, components, devices, 

and processes 

 

•  Nanomanufacturing measurement 

technologies 

 Photo Courtesy of MIT 
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National Nanotechnology Initiative 

Nanoelectronics for 2020 and Beyond 

Agencies involved: DOD, DOE, IC/DNI, NASA, NIST, NSF  
 

Goal: Accelerate the discovery and use of novel nanoscale fabrication processes 

and innovative concepts to produce revolutionary materials, devices, systems, and 

architectures to advance the field of nanoelectronics. 

Thrust areas: 

• Exploring new or alternative “state variables”  

    for computing 

• Merging nanophotonics with nanoelectronics 

• Exploring carbon-based nanoelectronics 

• Exploiting nanoscale processes and phenomena for quantum information science 

• Expanding the national nanoelectronics research and manufacturing infrastructure 

network (university-based infrastructure) 

 

16 



www.nnin.org 
science.energy.gov/bes/suf/user-facilities/nanoscale-science-research-centers/ 

cnst.nist.gov 

Thrust 5: Nanoelectronics Research and Manufacturing Infrastructure Network 
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Nanotechnology Knowledge Infrastructure: 

 Enabling National Leadership in Sustainable Design 

Agencies involved: CPSC, DOD, EPA, FDA, NASA, NIH, NIOSH, NIST, NSF, OSHA 

 

Goal: Provide a community-based, solutions-oriented knowledge infrastructure to accelerate 

nanotechnology discovery and innovation. 

 

Thrust Areas: 

• A diverse collaborative community of scientists, engineers, and technical staff to support 

research, development, and applications of nanotechnology to meet national challenges 

• An agile modeling network for multidisciplinary intellectual collaboration that effectively 

couples experimental basic research, modeling, and applications development 

• A sustainable cyber-toolbox to enable effective application of models and knowledge to 

nanomaterials design 

• A robust digital nanotechnology data and information infrastructure to support effective 

data sharing, collaboration, and innovation across disciplines and applications 
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A critical aspect of sharing data is 

an understanding of the maturity or 

quality of the data. Representatives 

from the collaborating agencies of 

the NKI Signature Initiative have 

developed a nomenclature for 

communicating the maturity of data. 

Analogous to Technology Readiness 

Levels, the Data Readiness Levels 

(DRLs) provide a shorthand method 

for conveying coarse assessments of 

data for use in validating or 

calibrating models or assessing 

other data.  

Data Readiness Level (DRL) 

0.  Invalid data 

1.  Raw or unscaled data 

2.  Scaled data  

3.  Scaled data with defined precision or noise level 

4.  Scaled data with defined precision and noise levels, 

but not related to the larger body of scientific 

knowledge 

5.  DRL 4 data related to the larger body of scientific 

knowledge, but with measurement uncertainty too 

large for data standards 

6(X).  Standards-quality data of X % measurement 

uncertainty 

Data Readiness Levels (DRLs)  
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Cyber Toolbox 
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National Nanotechnology Initiative 

Nanotechnology for Sensors and Sensors for Nanotechnology: Improving 

and Protecting Health, Safety, and the Environment 

Agencies involved: CPSC, DOD/DTRA, EPA, FDA, NASA, NIH, NIOSH, NIST, 

NSF, USDA/NIFA 

Goals: Support research on nanomaterial properties and development of supporting 

technologies that enable next-generation sensing of biological, chemical, and 

nanoscale materials. 
 

Thrust Areas: 
• Using nanotechnology and nanoscale  

   materials to build more sensitive,  

   specific, and adaptable sensors in order  

   to overcome the technical barriers associated with conventional sensors 

• Developing new sensors to detect engineered nanomaterials across their life cycles, in 

order to assess the potential impact on health, safety, and the environment 
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NSI agencies support nanosensor development and nanomaterials characterization 

through multiple mechanisms. 

 

Dedicated funding programs and facilities to make and test materials and devices. 

  IMAT, NCL, CNST  

  Test beds, materials, databases and reference libraries 

 

Regulatory and technical guidance on standards and requirements for sensors and 

materials. 

  CPSC, EPA, NIOSH, FDA  

 

Identify emerging needs and changing  

conditions that will drive sensor and  

material development and partner with  

the community to meet these needs. 
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In vitro Assays 

• Sterility  

– Bacterial/Viral/Mycoplasma  

– Endotoxin  

• Cell Uptake/Distribution 

– Cell Binding/Internalization 

– Targeting  

• Blood Contact Properties  

– Plasma Protein Binding  

– Hemolysis  

– Platelet Aggregation  

– Coagulation  

– Complement Activation  

– CFU-GM  

– Leukocyte Proliferation  

– Macrophage/Neutrophil Function  

– Cytotoxic Activity of NK Cells  

• Toxicity  

– Phase I/II Enzyme Induction/Suppression  

– Oxidative Stress  

– Cytotoxicity (necrosis)  

– Cytotoxicity (apoptosis)  

 

NCL Method ITA-1 
 

Analysis of Hemolytic 

Properties of Nanoparticles 
 

Nanotechnology Characterization Laboratory 

National Cancer Institute at Frederick 

SAIC-Frederick 

Frederick, MD 21702 

(301)-846-6939 

http://ncl.cancer.gov/working_assay-cascade.asp 
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National Nanotechnology Coordination Office 

 

4201 Wilson Blvd. 

Stafford II Room 405 

Arlington, VA 22230 

703-292-8626 

info@nnco.nano.gov 

www.Nano.gov 
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