
Fairhaven College: Green-Tech Expanded 

Nanotechnology Cont. 
Research Programs, Nanotech Companies, and 

Products 
 

Rebecca Robinson 

March 28, 2011 

 

 

 

 

This paper follows up on a previous work, but focuses on the research programs for nanotechnology, 

and highlights some companies on the forefront of nanotechnology products for green building. This 

paper focuses on products and companies in insulation, coatings, and lighting.                                       
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This body of work builds upon the preceding paper, Applications of nanotechnology in green 

building practices: an exploration of the substances used in nanotechnology research, and focuses on the 

research institutions and companies furthering nanotechnology, along with a basic overview of some 

specific products and applications in the green building industry. Although research is done on a broader 

scale for applications, the green building industry has great potential to reduce environmental 

destruction and benefit human health through the use of nanotechnology. The research and 

development of nanotechnology devices, processes, and materials for applications in a variety of 

industries has become a thriving field across the globe over the past twenty years. Governments and 

multinational corporations are investing millions of dollars in research and development. The US 

government has dedicated large amounts of funding to nanotechnology research and development, 

which is conducted by government departments directly and in universities nationwide. Multiple 

patents of nanotechnology products or methods are available for licensing, most of which originate in 

university research centers. European nations also play a major role in nanotechnology advances. 

Multinational corporations, with influence in both the United States and Europe play a large role in 

research and setting the stage for environmental stewardship in corporations. Smaller companies that 

focus on nanotechnology are necessary, and there is already a lose framework in place to support the 

success of these companies. In the report on nanotechnology for green building, Dr. George Elvin 

identified approximately 130 start-up and established nanotechnology companies for the green building 

sector.1  In the building industry the most promising current applications of nanotechnology are in 

insulation, coatings, and lighting improvements.2 Reducing energy and resource use and limiting waste 

can be accomplished through the use of specialized nanocoatings and efficient light sources. 

Improvements in those areas also reduce the number of cases of sick building syndrome, which coasts 

corporations and individuals millions of dollars every year in medical expenses. Energy conservation is a 

single and significant source of reducing consumption, pollution, and waste contributing to Co2 

emissions and general pollution. Insulation and lighting are two key attributes of building that can be 

improved upon in order to reduce energy consumption and consumption of resources.3 

Research and development of nanotechnology has been a growing field in private corporations 

and public institutions both within the United States and abroad. There have also been numerous 

advocacy and information organizations created to aid in responsible research and use of 

                                                           
1
 Dr. George Elvin, Nanotechnology for Green Building (Green Technology Forum, 2007), 

http://gelvin.squarespace.com/storage/media/Nano_Green_Building.pdf (accessed August 10, 2010).  
2
 Ibid. 

3
 Ibid. 
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nanotechnology or to act as third party sources of information for the public. Since the beginning of 

Nanotechnology, Asia has played a critical role in research. It was Norio Taniguchi, a professor at the 

Tokyo Science University, who originally coined the term “nanotechnology” in 1974.4 Since then, 

institutions for research and departments in universities have developed all over the globe. In the 

Americas, the dominant counties with research organizations and facilities are the United States and 

Canada. Western Europe, especially Germany, has major funding and communication networks to 

facilitate in research. The main contributor to research in Asia is Japan.5
 

In the United States, nanotechnology has blossomed as a field of intense research, being conducted 

by multiple scientific and environmental agencies and universities across the nation; it is heavily funded 

by the federal government and coordinated by agencies within the government. The organization and 

comprehensive scope of research is complex and detailed, aiming to provide a solid comprehension of 

nanomaterials and their environmental and biological impact. Developing a framework to study 

nanotechnology and how it interacts with the environment has also been an important goal. Figure 1 

helps show the relationships between the various organizations and programs created to help facilitate 

research in the US.   

The National Nanotechnology Initiative (NNI), which is managed under a cabinet-level council called 

the National Science and Technology Council (NSTC) is an overarching program designed to help 

coordinated research among federal agencies.6  Established in 2001, the NNI is comprised of 

representatives from various agencies participating in the program (see appendix 1); these 

representatives form a collective body called the Nanoscale Science Engineering and Technology (NSET) 

subcommittee. This subcommittee helps to plan and implement the program effectively. The NNI serves 

to help set priorities, strategies and tools for research and development in the field of nanotechnology.   

Outlined on their website, the main goals of the NNI are: 

- Advance a world-class nanotechnology research and development program. 

- 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.7  

                                                           
4
 Wikipedia, “Nanotechnology,” Wikipedia Foundation Inc, http://en.wikipedia.org/wiki/Nanotechnology (accessed October 1, 

2010). 
5
 National Science and Technology Council, “Research Programs on Nanotechnology in the World,” http://www.wtec.org/ 

loyola/nano/IWGN.Worldwide.Study/ch8.pdf (accessed January 31, 2011). 
6
 National Nanotechnology Coordination Office, “About the NNI – Home,” National Nanotechnology Initiative, 

http://www.nano.gov/html/about/home_about.html (accessed January 13, 2011). 
7
 Ibid. 
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The NNI is allotted $1.8 billion in the 2011 budget, bringing the total funding since its inception in 

2001 to a total of almost $14 billion.8 Several agencies and organizations claim a majority of the funds 

from the NNI, though the total number of agencies participating is approximately 25 (see appendix 2).9, 

10 Under the NSET subcommittee, there are four “working groups” that each focus on specific research 

areas or approaches to nanotechnology research collaboration. The Global Issues in Nanotechnology 

Working Group (GIN) focuses on international activities, promoting the US’s interests and facilitating in 

the cooperation and communication between the US and international programs of nanotechnology 

research and development. The Nanotechnology Environmental and Health Implications Working Group 

(NEHI) is involved with communications between the NNI federal agencies and the public, non-

government organizations, educational institutions, and regional groups with respect to developing new 

methods of environmental and health impact assessment for nanotechnology. The Nanomanufacturing, 

Industry Liaison, and Innovation Working Group (NILI) promotes the US as a leader in nanoscale 

products and processes; they are involved in building a relationship between the NNI and industry 

through the use of liaison groups and supporting small business innovation. Lastly, the Nanotechnology 

Public Engagement and Communications Working Group (NPEC) encourages and supports NNI agencies 

in communicating with and providing information to the public in regard to nanotechnology 

development.11
 In this United States, many multi-national corporations and smaller businesses are 

devoting funding and time to researching nanotechnology. Through the structure of the NNI 

subcommittee and working groups, a national communication network and comprehensive 

development plan can be accomplished to bridge federal agency work with the industry researchers; it is 

equally important to communicate with the public with respect to responsible research as the public will 

be effected by nanotechnology that is used in consumer products and building materials of the homes in 

which people reside.  

One of the agencies of the subcommittee with a majority of funds is the National Science 

Foundation (NSF), which is a cornerstone in scientific research progress in the United States. The NSF is 

an independent federal agency that was started originally by Congress in 1950 to aid in scientific 

research for the benefit of national health and defense. The annual budget for the NSF is $6.9 billion, 

                                                           
8
 National Nanotechnology Coordination Office, “Funding,” National Nanotechnology Initiative, 

http://www.nano.gov/html/about/home_about.html (accessed January 13, 2011). 
9
 Ibid. 

10
 National Nanotechnology Coordination Office, “About the NNI – Home,” National Nanotechnology Initiative, 

http://www.nano.gov/html/about/home_about.html (accessed January 13, 2011). 
11

 National Nanotechnology Coordination Committee, “Nanoscale Science, Engineering and Technology (NSET) Subcommittee 

Working Groups,” National Nanotechnology Initiative, http://www.nano.gov/html/about/nsetworkinggroups.html (accessed 

January 25, 2011). 
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which they use to provide grants to universities and research institutions in every field of science and 

engineering with the exception of medicine.12  The NSF collaborated with the EPA, another participatory 

agency within the NNI, to establish two CEINs (Centers for the Environmental Implications of 

Nanotechnology), which are located at the University of California Los Angeles and Duke University in 

North Carolina.13 These centers are designed to help in ethical research of nanotechnology, focusing on 

providing models for studying nanotechnology and how it impacts the environment and biological 

organisms. 

The EPA’s research program is focused on developing risk analysis methods, identifying possible 

ecological impacts, and understanding the life-cycle impacts of nanoscale structures on the environment 

and humans. The EPA has the goal of protecting the public and the environment from possible negative 

impacts occurring in the production, use and disposal of nanomaterials. The EPA strategizes with 

multiple other federal agencies and has established research facilities to ensure responsible research 

and development of nanotechnology.14
 

Apart from established federal organizations and corporate research programs, there are various 

other organizations to facilitate nanotechnology research. One example is the International Institute for 

Nanotechnology at Northwestern University. This umbrella organization established in 2000 aims at 

strengthening the infrastructure for collaborative research among international institutions and 

developing strategic educational opportunities. The IIN also offers support for companies through their 

Small Business Evaluation and Entrepreneur’s program, which has helped 16 start-up companies thus 

far.15  

 Outside of the United States other governments are supporting nanotechnology departments in 

their universities and creating organizations for the study and development of nanomaterials. 

The National Institute for Nanotechnology (NINT) is a Canadian institute located on the campus 

of the University of Alberta.  Founded in 2001, it is designed to bridge the government of Canada, the 

National Research Council of Canada, and the University of Alberta. Most of its funding comes from the 

government, though some funding is supplied by the university and smaller government sources. In 

2006 the NINT moved into a new building, claimed to be one of the largest nanotechnology research 

                                                           
12

 National Science Foundation. “About the National Science Foundation.” NSF. http://www.nsf.gov/about/ (accessed February 

1, 2011). 
13

 Environmental Protection Agency. “Centers for the Environmental Implications of Nanotechnology.” EPA. 

http://www.epa.gov/nanoscience/quickfinder/centers.htm (accessed February 1, 2011). 
14

 Environmental Protection Agency, “Nanotechnology Research: Basic Information,” EPA, 

http://www.epa.gov/nanoscience/basicinfo.htm (accessed October 15, 2010). 
15

 International Institute for Nanotechnology, “Welcome,” Northwestern University, http://www.iinano.org/ (accessed January 

28, 2011). 
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facilities in the world. Their research focuses not only on the development of nanoscale devices and 

structures, but also incorporates ethical, social economic and environmental issues of nanotechnology.16
 

In Japan, funding for research mainly comes from the government and large corporations. 

Smaller or medium sized companies have very little involvement in research and development of 

nanotechnology. Research is funded by three government organizations to provide a cross-disciplinary 

support of nanotechnology development from science, education, technology, trade and industry.17
 

 In Europe, research is coordinated in various countries by one of the pillars of the European 

Union, called the European Communities (EC). Programs that have headquarters established in different 

countries across Europe mirror the US’s federal programs in attempting to provide a framework of 

communication, research responsibility, public outreach and industry collaboration for nanotechnology 

research. Various countries over Europe that have independent research facilities and programs as well 

as coordinating with the EC’s programs are Germany, the UK, France, Sweden, Switzerland, the 

Netherlands, Finland, Belgium, and Spain.18
 Germany has the largest funding in Europe for 

nanotechnology, estimated at $50 million per year on fundamental and applied research through the 

Federal Ministry of Education, Science, Research, and Technology (BMBF).19
 The latest strategic plan for 

nanotechnology research in the EC outlined a proposed budget of approximately 50 million Euro.20
 

Applications of nanotechnology currently used by a small portion of green buildings are 

concentrated mostly in coatings and lighting technologies. The main goal of using nanotechnology in 

building is to improve performance, versatility, durability, and strength-to-weight ratio of the material.21
 

While completely new products are being made and explored further, we are currently seeing more 

options through the creation of nanocomposites, which combine traditional materials with 

nanomaterials. Carbon nanotubes are formed from thin sheets of graphite rolled into tubes and are 

approximately 50 times stronger and 10 times lighter than steel, while also being transparent and 

electrically conductive.22 Nanocomposites are formed to enhance presently used materials, such as 

smog-reducing concrete, self-cleaning windows, and insulating paints. Already in production is a 

                                                           
16

 Wikipedia, “The National Institute for Nanotechnology,” Wikipedia.org, 

http://en.wikipedia.org/wiki/National_Institute_for_Nanotechnology (accessed January 28, 2011). 
17

 National Science and Technology Council, “Research Programs on Nanotechnology in the World,” 

http://www.wtec.org/loyola/nano/IWGN.Worldwide.Study/ch8.pdf (accessed January 31, 2011). 
18

 Ibid. 
19

 Ibid, 147. 
20

 Cordis, “Nanotechnology in the EC Programmes,” European Commission, 

http://cordis.europa.eu/nanotechnology/src/ec_programmes.htm (accessed February 13, 2011). 
21

 The Nanotechnology Institute, “What is the Nanotechnology institute?” NTI, http://nanotechinstitute.org (accessed January 

13, 2011). 
22

 Ibid. 
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nanocomposite steel that is approximately three times stronger than normal steel.23
 While 

nanocomposites are an improvement, some materials in the building industry need to be eliminated 

from use due to their large ecological impact; concrete is one of these materials since it contributes a 

significant amount to carbon emissions due to the high amount of energy needed for production. Some 

materials such as the insulating paints are a very economic and environmentally conscience method of 

improving current buildings. Fully renovated or new buildings have a wider range of options to 

incorporate sustainable strategies and new nano-enhanced products to create a low-resource and 

energy consuming building.  One of the biggest ways to reduce energy and resource use is through 

multi-functionality. Products are being created so that one doesn’t need to have separate materials for 

the support frame, the insulation, and the aesthetic properties. Through nanotechnology architects and 

designers are attempting to create products that will be aesthetically pleasing and perform a function 

such as supporting structural weight, providing insulating, or acting as a light source. For almost all of 

these products the main problem continues to be high prices.  What manufacturers and green building 

endorsers are trying to emphasize is the idea of long-term savings making up for higher initial costs. 

While some products may be more expensive, they are aimed at providing energy savings and lowering 

maintenance costs for a building.  

Coatings technology has advanced significantly through the use of nanotechnology, and this is 

connected to the improvements in insulation as well.  New methods of insulation are not found solely in 

coatings, but also through the creation of aerogel. Aerogel is a nanoporous low-density solid that has an 

incredibly high insulation capacity. Since it can be sensitive to moisture, it works best with a thin 

waterproofing coating, allowing it to be used in windows, skylights and as translucent and insulating wall 

panels. Nanogel is a specific insulating form of aerogel that is made by the Cabot Corporation, and is 

known as “frozen smoke”.24
 Aerogels and insulated coatings can replace commonly used fiberglass 

insulation, which is a known carcinogen. Improving insulation is a cost-effective means of lowering 

energy use, and subsequently, lowering pollution. It is estimated that in the US this could mean reducing 

yearly carbon emissions by as much as 294 billion pounds.25
 Thin-film insulation, designed at a molecular 

level to trap air between particles, yields an energy efficiency improvement of up to 30%.26 Another 

benefit of nanocoatings is that the can be used to protect materials such as wood or metal, but do not 

                                                           
23

 The Nanotechnology Institute, “What is the Nanotechnology institute?” NTI, http://nanotechinstitute.org (accessed January 

13, 2011). 
24

 Ibid. 
25

 Dr. George Elvin, Nanotechnology for Green Building (Green Technology Forum, 2007), 

http://gelvin.squarespace.com/storage/media/Nano_Green_Building.pdf (accessed August 10, 2010).  
26

 Ibid. 
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off-gas harsh chemicals like the finishes used currently.27  A wide range of coatings has emerged on the 

market over the past several years, for both residential and industrial use. Many new startup companies 

focus on developing nanocoatings, and some existing companies such as 3M are dedicating money to 

fund research and development on such products as well.  

 Industrial Nanotech is one of the leading companies for insulating coatings, and they also 

produce coatings that protect against corrosion and mold. Their line of clear Nansulate coatings offers a 

variety of coatings for home interiors and exteriors, automobiles, pipes, food/beverage storage, and 

electrical appliances. The Nansulate coatings work as insulators by having low thermal conductivity, 

which means that they limit heat transfer by acting as a barrier. The chemistry of these coatings is 

unique in that they use micro-sized particles with nanoscale internal architecture.28  The cost of 

Nansulate is still very high, averaging about $80 per gallon of paint.29 At Home Depot, a regular can of 

Yolo brain paint is approximately $36 per gallon.30 This is a large difference in price, but Industrial 

Nanotech claims that the payback period for their coatings is less than one year; this means that within 

a year the savings from utility and maintenance costs will have made up for the extra money spent on 

the Nansulate.31  The costs of building maintenance also have an ecological impact, since corrosion and 

water damage can lead to replace pipes and building materials more often than needed, leading to 

increased waste. Some of the Nansulate products are geared towards extending the lifespan of these 

materials. Their coating called “Translucent High Heat” has thermal insulation protection and corrosion 

prevention and is designed for use on steam pipes, boilers, industrial ovens, and industrial dryers than 

can corrode or cause damage to the surrounding environment.32  Nansulate Translucent GP is another 

coating that is designed for insulation, and mold protection. This is to be used on ductwork, PVC pipes, 

and a building’s walls and ceilings. Its mold protection makes it useful in hospitals, restaurants, and 

clean rooms; this also helps reduce the use of chemical cleaners that are harmful to human health and 

the environment. [C9] Nansulate is an example of a nanocomposite material, which allows existing 

structures to be more environmentally friendly in an economical and non-destructive manner.  

                                                           
27

 The Nanotechnology Institute, “What is the Nanotechnology institute?” NTI, http://nanotechinstitute.org (accessed January 

13, 2011). 
28

 “Nansulate FAQ,” Industrial Nanotech, http://www.nansulate.com/faq_nansulate.htm#hiw (accessed February 23, 2011). 
29

 Industrial Nanotech, http://www.nansulate.com/index.html (accessed February 23, 2011). 
30

 “Interior Paint,” Home Depot, http://www.homedepot.com/Paint-Interior-Paint-Stain-Interior-Paint/h_d1/N-

5yc1vZbbbg/h_d2/Navigation?langId=-

1&storeId=10051&catalogId=10053&Nu=P_PARENT_ID&storeId=10051&catalogId=10053&langId=-1 (accessed February 23, 

2011).  
31

 Industrial Nanotech, http://www.nansulate.com/sustainability.htm (accessed February 23, 2011).  
32

 Ibid. 
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 Coatings can also be depolluting, scratch-resistant, water and stain repellent, and self-cleaning. 

The Jubilee Church in Rome was constructed using self-cleaning concrete precast panels made by the 

Italcementi Group. These panels use Titanium Dioxide to trap and decompose pollutants and dirt in a 

nanoparticle matrix on the surface.33 Titanium Dioxide can potentially reduce levels of nitrogen oxide by 

almost 60% when tested on roads by the Italcementi Group. Their self-cleaning panels are unfortunately, 

approximately 30-40% more expensive than normal concrete. MCH Nano Solutions produces an exterior 

de-polluting coating that breaks down nitrous oxides, formaldehyde and other pollutants.34  Self-

cleaning and depolluting coatings have great potential to reduce pollution levels, use of harsh chemicals, 

and incidents of Sick Building Syndrome. The EPA estimates that cases of Sick Building Syndrome costs 

the United States an average of $60 billion per year due to increased medical expenses, absenteeism, 

and loss of worker productivity.35
 Manufacturers are working to create indoor self-cleaning and de-

polluting coatings, since currently most utilize Titanium Dioxide, which is activated by sunlight.36  Ai-

Nano has created an invisible coating that is anti-microbial, anti-mold, self-cleaning and UV-protecting. 

Nanovations has created a UV protection coating for wood, plus a coating for concrete to reduce water 

absorption that damages concrete and corrodes the steels beams used in concrete structures. Ecology 

Coatings makes coatings for metals, plastics, glass, and composites to make them scratch-resistant.37  

They also offer a hydrophilic surface coating that can make paper waterproof, and still be written upon; 

this can also be used on drywall and packaging.38 Another upcoming company called CG2 makes anti-

corrosion nanofilms and an anti-stain finish called GreenShield for textiles.39 Coatings and thin-film 

insulation allow for multi-functionality of building materials, which ultimately decreases the materials 

used, generated and wasted in building construction.  

Lights in buildings currently consume approximately one third of the total energy needed for 

building operation.40 They produce large amounts of heat, which increases the need for cooling systems 

that contribute to pollution and increased temperatures in cities. Fluorescent lights have been used to 

                                                           
33

 The Nanotechnology Institute, “What is the Nanotechnology institute?” NTI, http://nanotechinstitute.org (accessed January 

13, 2011). 
34

 Dr. George Elvin, Nanotechnology for Green Building (Green Technology Forum, 2007), 

http://gelvin.squarespace.com/storage/media/Nano_Green_Building.pdf (accessed August 10, 2010).  
35

 Ibid. 
36

 Ibid. 
37

 Ibid. 
38

 Ecology coatings, http://www.ecologycoatings.com/profiles/investor/fullpage.asp?f=1&BzID=1672&to=cp&%20Nav=0 

&LangID=1&s=0&ID=8935 (accessed January 25, 2011). 
39

 Dr. George Elvin, Nanotechnology for Green Building (Green Technology Forum, 2007), 

http://gelvin.squarespace.com/storage/media/Nano_Green_Building.pdf (accessed August 10, 2010).  
40

 Ibid. 
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reduce energy consumption and emit less heat, but the downside is that they contain mercury.41
 LEDs 

(Light Emitting Diodes) are the newest lighting technology being explored. LEDs are currently widely 

used in electronic devices such as MP3 players, clock radios, computers, and DVD players.42 Research in 

LED technology is now focused on making them more versatile so they can be used to replace common 

lighting. Using LEDs in home and office light fixtures would greatly reduce costs and energy consumption. 

Two challenges in this are high costs of LEDs and the incompatibility with current light bulb fixtures. 

LEDs bulbs fit directly into the electrical circuit, where as common light bulbs fit into a specially design 

structure that has metal wires to transfer electricity to a contact point at the base of the bulb.43 LEDs 

have the potential to reduce energy consumption by approximately 80% compared to incandescent and 

fluorescent lights and have a service life of almost 100,000 hours.44 LEDs illuminate through the 

movement of electrons between thin layers of a semiconductor material; this action is caused by a 

deficit of electrons in one layer and an abundance of electrons in another. These layers can be as thin 

as .5 microns, which is equivalent to half of one-thousandth of an inch.45 LEDs are solid state devices and 

do not use a filament, which is how incandescent work. This means that they do not break as easily as 

incandescent do, and can be more reliably transported. The Semiconductor used in LEDs has an anode 

and cathode in which electricity passes through.46 Semiconductors for LEDs are commonly made from 

gallium arsenide (GaAs), gallium phosphide (GaP), or gallium arsenide phosphide (GaAsP). Impurities in 

this material are created by adding zinc or nitrogen through a process called doping, and these 

impurities cause electricity to flow through the thin layers of the semiconductor and produce light.47 

OLEDs are Organic Light Emitting Diode, which are essentially the same as LEDs, except that OLEDs use 

an organic material for the semiconductor; various forms of polymers that can conduct electricity are 

most commonly used.48
 

                                                           
41

 Dr. George Elvin, Nanotechnology for Green Building (Green Technology Forum, 2007), 

http://gelvin.squarespace.com/storage/media/Nano_Green_Building.pdf (accessed August 10, 2010).  
42

 TopBits, “How LED Lights Work,” Tech-FAQ, http://www.tech-faq.com/how-led-lights-work.html (accessed February 20, 

2011).  
43

 Ibid. 
44

 Dr. George Elvin, Nanotechnology for Green Building (Green Technology Forum, 2007), 

http://gelvin.squarespace.com/storage/media/Nano_Green_Building.pdf (accessed August 10, 2010). 
45

 “Light-Emitting Diode (LED),” E-Notes.com, http://www.enotes.com/how-products-encyclopedia/light-emitting-diode-led 

(accessed March 8, 2011).  
46

 TopBits, “How LED Lights Work,” Tech-FAQ, http://www.tech-faq.com/how-led-lights-work.html (accessed February 20, 

2011). 
47

 “Light-Emitting Diode (LED),” E-Notes.com, http://www.enotes.com/how-products-encyclopedia/light-emitting-diode-led 

(accessed March 8, 2011). 
48

 Dr. George Elvin, Nanotechnology for Green Building (Green Technology Forum, 2007), 

http://gelvin.squarespace.com/storage/media/Nano_Green_Building.pdf (accessed August 10, 2010).  
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There are hundreds of companies working on LED and OLED displays, ranging from new startups 

to well-established companies such as LG Phillips, Toshiba, GE, and Sharp.  PlexiLight is a startup 

company out of Wake Forest University, which is researching how to create more efficient light sources 

using nanotechnology.49 The Universal Display Corporation has been growing as a leading OLED 

company since it was founded in 1994. Universal Display has a number of different methods of 

producing OLEDs for various uses. These include Phosphorescent OLEDs (PHOLEDs), Top OLEDs (TOLEDs), 

Flexible OLEDS (FOLEDs), and White OLEDs (WOLEDs). These different types are created for different 

applications. TOLEDs are designed to allow light emissions from both sides of the semiconductor layers, 

where as in conventional OLEDs only one side would laminate. FOLEDs can be used for flexible light 

displays that are bright, colorful, durable, and energy efficient. [D5] Flexible OLEDs are an extreme 

advancement in potential energy savings, not just for lighting, but for alternative solutions to computer 

and television screens. A flexible display would allow multifunctionality of household décor and 

accessories through integration of displays into other commonly used items such as walls, curtains, or 

tapestries. Samsung, Sony, and other consumer electronics companies have been on the forefront of 

OLED displays in this capacity. BridgeLux is a US-based corporation striving to increase the use of LEDs in 

place of conventional lighting, especially in commercial and constant energy consuming capacities. They 

are also focused on lowering the costs of Solid State Lighting in general, which includes OLEDs and 

LEDs.50
 

Quantum Dot Lighting is another form of revolutionary lighting technology, which can be used in 

LEDs to enhance color quality while retaining efficiency. Quantum Dots are nanoscale semiconductor 

particles that are activated by photons or electrons and produce vivid colors that are changed 

depending on the size of the dot.51  Quantum dots fluoresce on both visible and infrared light spectrums 

at almost any wavelength, enabling them to be used to change the color of light emitted by LEDs.52 One 

drawback to LEDs is that they cannot produce true white light, only a white light with a blue tinge. The 

easiest colors for an LED are red, yellow, green, and blue. In the past LEDs had a phosphor coating to 

produce white light, but due to the method of producing this color, many objects, including human skin, 

ended up appearing unnatural under this light. There are also ended up being a small amount of energy 

                                                           
49

 Dr. George Elvin, Nanotechnology for Green Building (Green Technology Forum, 2007), 

http://gelvin.squarespace.com/storage/media/Nano_Green_Building.pdf (accessed August 10, 2010).  
50

 “A Soli-State Lighting Company,” Bridgelux, http://www.bridgelux.com/about/ (accessed March 19, 2011).  
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 Neil Savage, “Quantum Dots Enhance LED Lighting,” spectrum.ieee.org, December, 2009, under “Semiconductors,” 
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lost in heat emissions through this process. Quantum dots can be coated onto LEDs to produce a more 

natural looking white light.53  A company called Evident Technologies has begun incorporating quantum 

dots into a number of different polymer substrates. LG Phillips is currently working on a display using 

Quantum Dot lighting technology, which are nanoscale semiconductor particles used to emit light. 

Quantum dots can be used to create light sources that are thinner and lighter than glass displays.54 The 

benefit of LEDs, OLEDs and Quantum dot lighting is efficiency in material use and energy. These new 

technologies consume less energy than conventional lighting, and can be integrated into walls, ceilings, 

and even curtains. Integration is being made easier through improving technology in thin and flexible 

lighting displays. One problem LEDs and OLEDs must overcome to be viable lighting solutions is lack of 

efficiency. To be appropriate light sources they must emit 1000 lumens, and current levels range 

between 30 and 160 lumens.55
 

While new technologies are developed and new products emerge with an eye towards using 

fewer resources, consuming less energy, and producing less waste, consumer and professions alike 

continue returning to conventional products and methods. The biggest challenge is finding a market for 

these products in the face of cultural attitudes, knowledge of options, and cost barriers. Another issue in 

using nanotechnology in products is the existing infrastructure that utilizes conventional products and 

methods. How can we begin to utilize new methods and products while limiting the unnecessary 

destruction of existing infrastructure simply for the purpose of replacing the old with the new?    
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http://gelvin.squarespace.com/storage/media/Nano_Green_Building.pdf (accessed August 10, 2010).  
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Appendix 

 

1. List of agencies participating in NNI56  

- (DOC) Bureau of Industry and Security 

- Consumer Product Safety Commission 

Nanotechnology Statement (PDF) 

- (NIFA/USDA) National Institute of Food and 

Agriculture 

- Department of Defense 

o Air Force Office of Scientific 

Research (AFOSR) 

o Army Engineering R&D Center 

o Army Research Laboratory (ARL) 

o Army Research Office (ARO) 

o Defense Advanced Research 

Projects Agency (DARPA) 

o Defense Research & Engineering 

(DDR&E) 

o Defense Threat Reduction Agency 

(DTRA)  

o Office of Naval Research (ONR) 

- Department of Education 

- Department of Energy 

o Office of Science Nanotechnology 

o Office of Basic Energy Sciences 

o Office of Fossil Energy 

o Office of Industrial Technologies 

o Office of Energy Efficiency and 

Renewable Energy 

- Department of Homeland Security 

- Department of Justice 

 

- Department of Labor 

- Occupational Safety & Health Administration 

(OSHA) 

- Department of State 

- Department of Transportation 

- Department of Treasury 

- Environmental Protection Agency 

o Nano Research 

o Nanotechnology under the Toxic 

Substances Control Act (TOSCA) 

- (DHHS) Nanotechnology at Food & Drug 

Administration 

- (USDA) Forest Service 

- Intelligence Community 

- U.S. International Trade Commission 

- (DHHS) National Institutes of Health 

- (DHHS) Nanotechnology at National Institute 

for Occupational Safety and Health 

- (DOC) Nanotechnology at National Institute of 

Standards and Technology 

- National Aeronautics and Space 

Administration 

- Nanotechnology at National Science 

Foundation 

- Nuclear Regulatory Commission 

- Patent and Trademark Office 

- US Geological Survey 

 

 

2. Main agencies w/ investment are:57  

• DOE (research providing a basis for new and improved energy technologies) 

• NSF (fundamental research across all disciplines of science and engineering) 

• NIH (nanotechnology-based biomedical research at the intersection of life sciences and the 

physical sciences) 

• DOD (science and engineering research advancing defense and dual-use capabilities) 

• NIST (fundamental research and development of measurement and fabrication tools, analytical 

methodologies, and metrology for nanotechnology) 

 

  

                                                           
56

 National Nanotechnology Coordination Committee, “Government Departments and Agencies,” National Nanotechnology 

Initiative, http://www.nano.gov/html/about/nniparticipants.html (accessed January 25, 2011). 
57

 National Nanotechnology Coordination Office, “Funding,” National Nanotechnology Initiative, 

http://www.nano.gov/html/about/home_about.html (accessed January 13, 2011).  
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