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Why is it Important to Study the History of Nanotechnology  

and Why Should You Care? 

bestmeal.info 

Use the past  Understand the Present  Direct the Future 

Generate policy 

recommendation 

Avoid problems in 

the emergence of 

nanotechnology 

Benefit the public: 

Information access 

and informed 

decisions 

schoolfood.info smashinglists.com 



How Is Evidence Collected? 

Primary Sources Secondary Sources 

Richard  E. Smalley’s papers at the Chemical Heritage Foundation press.princeton.edu 



  

Analyzed past 

environmental visions of 

nanotechnology by 

scientists and policy 

makers between the 

1980s and 2000s 

 

Examined policy 

consequences of green 

nano-visions 

 

What Were the Green Nano-Visions  

and Their Policy Consequences? 
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tvworldwide.com 

123rf.com 

Green nano-visions were one of the reasons for Environmental, Health,  

and Safety delayed research 



kurzweilai.net 

Green Nano-Visions 

Eric Drexler, MIT Ph.D.  

• Popularized nanotechnology ideas through Engines of Creation (1986)  

• Envisioned nano-machinery able to extract CO2 from the environment 

• His visions influenced fellow scientists and policy makers  

“Molecular machinery can be used to 

sort gas molecules to extract 

carbon dioxide from air.” (Engines of 

Creation, pg. 16) 



osti.gov 

nanooze.org 

Green Nano-Visions 

Richard E. Smalley, Rice University Ph.D. 

• Nobel Prize Laureate in Chemistry (1996), discovered “buckyballs” 
• Advised the government about the need for a NNI (1999) 

• Visions of a new, renewable, and clean form of nano-energy  

 

Richard  E. Smalley’s papers at the Chemical Heritage Foundation 

 

“ Out of this emerging nanotechnology come 

solutions to many of the most vexing problems 

we currently face: renewable, clean 

energy…clean, “green” and efficient 

manufacturing processes of all sorts…”   

(Smalley 1999) 
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Green Nano-Visions 

Dr. Mihail Roco 

• Senior Advisor for Nanotechnology at the National Science Foundation 

• He formally proposed NNI to the White House (1999) 

• Multiple environmental visions for nanotechnology (2000) 

 

  
“Nanotechnology will 

improve agricultural 

yields for an increased 

population, provide 

more economical 

water filtration and 

desalination, and 

enable renewable 

energy sources.”  

(Journal of 

Nanoparticle 

Research, M. Roco 

2000) 

communication.chass.ncsu.edu 



National Nanotechnology Initiative 

(January 2000) 



Policy Consequences 

• January 2000: NNI seeks to fund the “Next Industrial Revolution” 

• Major U.S. investment in nanotechnology 

• NNI focuses on applications and commercialization 

Reasons  

(before 2000): 

 

 

• Financial 

 

• Historical moment 

 

• Internet boom 

 

• Green Nano-Visions 

 



EPA’s Background Description of the NNI (2000) 

“…cleaner manufacturing, 

better emissions control, and 

improved contamination 

measurements and 

remediation. 

“…nanoparticles and 

nanostructures may also 

pose ambient and 
occupational health effects” 

Richard  E. Smalley’s papers at the Chemical Heritage Foundation 

Same month of NNI  

announcement EPA tries to  

figure out their role in the NNI 

EPA Mission: 

“Protect human health and the 

environment” 



EPA’s Research Grant (2002) 

2002: EPA’s focus is still on 

nanotechnology applications 

in the environment 

Research Topics: 

1. Environmentally Benign 

Manufacturing and 

Processes 

2. Remediation/Treatment 

3. Sensors 

4. Environmental 

Implications of 

Nanotechnology 

Out of 4 only 1 research 

topic talks about 

implications 

Richard  E. Smalley’s papers at the Chemical Heritage Foundation 



Richard  E. Smalley’s papers at the Chemical Heritage Foundation 

EPA’s First Grant for Implications (2003) 

It took The EPA three 

years to look at the 

environmental 

implications of 

nanotechnology. 

It took the NNI and the 

U.S. Government even 

longer to look at 

environmental 

implications of 

nanotechnology. 



2000 
spacemart.com 

Policy Consequences 

http://mrhonner.com/2010/08/21/buckyballs

-detected-in%C2%A0space/ 

Environmental concerns about nanotechnology were 

gradually taking place on government research agendas. 

2006 

sharetrails.org 

Today 

Only 3% of NNI total budget 

    goes to EHS research 

http://picturesforcoloring.com/2012/04/print

able-earth-coloring-pages/ 

2003 

humorgenome.com/ 

2007 

nanowerk.com 

2008 



Even Today Implications are Overlooked 

“In the United States, hundreds of 
nanotechnology products had been 

released into markets by 2011, but the 

Environmental Protection Agency had 

only managed, after several years of 

delay, to put in place a voluntary 

regulatory program. (Nanotechnology 

and Global Sustainability, 2012 pg. 32) 

“There is no nation (Including the U.S.) 

that has the oversight policies and 

institutions needed to deal with these 

risks”  (Governing Uncertainty, C. 

Bosso, 2010 pg. XIII) 

The EPA itself criticizes its job for not 

being effective on managing 

nanomaterials risks. December 2011 



Conclusion 

 

 

Further Research 
 

•Study the history of how green nano-visions came to be 

•Learn about current nano-products in the market 

•In depth research about current nano-products’ 

implications 
 
 

Green nano-visions were one of the reasons for the delayed in 

Environmental, Health, and Safety regulations during the first NNI 

years. Even today, there is no clear regulations. 

My project reminds us that we can not be separated from nature, 

and that our actions could have implications. We need to pay more 

attention to the implications. 

Applications of nanotechnology are great, but by looking at both 

the applications and implications we can help prevent 

environmental and economical losses. 



Thank You! 

Special Thanks to: 

 
National Science Foundation (NSF) 

Internships in Nanosystems Science, Engineering and Technology (INSET) Staff 

Center for Nanotechnology in Society (CNS) Staff 

Santa Barbara City College (SBCC) 

University of California Santa Barbara (UCSB) 

Roger Eardley-Pryor 

Dr. Patrick McCray 

Dr. Cathy Boggs 

Professor Jens-Uwe Kuhn  

Professor Nick Arnold  

Professor Blake Barron 

Professor Bob Cummings 

Sam Hammond 

Ricky Echanique 

INSET workshop speakers 

Summer INSET Interns 

Family and friends 

Everybody who made this opportunity possible 





Genetically Modified Organisms (GMOs)  

socialistviewpoint.org 

• The health consequences of eating 

genetically modified organisms are 

largely unknown. 

• Genetic engineering reduces 

genetic diversity.  

• Genetically engineered foods have 

not been proven to be safe, but the 

few studies conducted don’t look so 

hot. 

• GMOs require massive amounts of 

pesticides, herbicides and 

fungicides. 

Organisms with altered genetic 

material. 



Nuclear Power 

• Nuclear Power Contaminates 

    Water Supplies 

 

• There is No Safe Way to Mine, 

Store, or Process Nuclear  

     Materials 

 

• Exposure to the Radioactive 

Material Can Be Deadly, Causing 

Health Problems and Cancer  



Pesticide DDT 

fineartamerica.com 

• Used in the early 1940 WWII to 

control malaria and typhus.  

 

• Late 1940 used in agriculture. 

• Evidence indicates that DDT 

causes cancers of the liver, 

pancreas and breast.  



In this animation you can see one of Drexler’s visions of a nanobot 

floating within a nervous systems reaching a malfunctioning neuron and 

taking its place to fix the problem. 

Nanobots and Eric Drexler 



Dystopian Ideas About Nanotechnology 

scitechspec.wordpress.com 

talq.blogspot.com 

• Ideas created by the media and science  

     fiction writers 

 

• Eric Drexler created the term “gray goo” 

     in his book Engines of Creation 

 

• Gray goo: A hypothetical scenario in  

      which self-replicating robots consume  

      Earth. 

 

• Public reaction let to government  

     concerns. 

 

• Creation of nanotechnology centers that  

     look at societal implications 

 

 



Nanotechnology and the Media  

• Pushed utopian ideas about  

    nanotechnology 

• Influenced the creation of dystopian ideas  

    about nanotechnology 

• Played important role in public’s perception  

    of nanotechnology 



Applications                   vs.                      Implications 

Nano-Silver 

Nano-Aluminum 

Carbon Nanotubes 

Nano-Titanium 

amazon.com 

clker.com 

ati.surrey.ac.uk 

Antibacterial 

• Possibly carcinogenic 

• Possibly cell death 

• Extremely explosive  

     at nano-scale 

• Bomb making 

     material by U.S. Army 

Electrochemical Applications 

Thermal conductivity 

Harmless at bulk scale 

• Washes into ocean  

• Kills bad and good  

     bacteria 



The Discovery of Buckyballs (1985) 

asianscientist.com 

autographvip.blogspot.com 

• Discovered by Richard Smalley, Harold Kroto,  

    and Robert Curl 

 

• Buckyballs are hollow spherical molecules 

     made up entirely of carbon.  

 

• Buckyballs look like soccer balls. 

 

• The smallest buckyballs are made up of 60 

      carbon atoms.  

nanooze.org 



Acronyms 

INSET: Internships in Nanosystems Science, Engineering, and Technology 

CNS: Center for Nanotechnology in Society 

NNI: National Nanotechnology Initiative 

NSF: National Science Foundation 

PCAST: President’s Council of Advisors on Science and Technology 

EHS: Environmental Protection Agency 

ORD: EPA’s Office of Research and Development 

EPA: Environmental Protection Agency 

IWGN: Interagency Working Group of Nanotechnology 

FY: Fiscal Year 

NIH: National Institute of Health 

NIST: National Institute of Standards and Technology 

NASA: National Aeronautics and Space Administration 

NSTC: National Science and Technology Council 

CEIN: Center for Environmental Implications of Nanotechnology (UCLA) 

CEINT: Center for the Environmental Implications of NanoTechnology (Duke) 


