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Research Area and Project Objectives
This project was undertaken to investigate the societal, legal and ethical issues that are raised by nanotechnology and nanoscience.  Specifically, the project examined the intersection of intellectual property law and nanotechnology.  Nanotechnology holds tremendous potential for the future –from social benefits to better healthcare, from economic opportunities to environmental remediation tools.  Yet the development of these opportunities will be influenced, –either negatively or positively –by the patent system and patent policies.
The investigators undertook research to determine to what extent government-funded nanotechnologies are patented.  They analyzed how different government agencies are addressing issues raised by nanotechnology.  The investigators also analyzed how the U.S. Patent & Trademark Office (USPTO) has developed policies, or failed to develop policies to review patent applications and statutory invention registrations claiming nanotechnology.  They also examined the different ways in which “nanotechnology” has been defined and explored the implications of these differing definitions.  The project was designed to determine the ways in which patent law is encouraging or discouraging innovation in nanotechnology development. 
Methods Employed
A review of case law, statutes, scholarly articles, scientific articles, and of all patents on a particular type of nanotechnology allowed the principal investigators and other project members to analyze the societal and legal issues raised by patents on nanotechnologies and the impact intellectual property law will have on the development and use of nanotechnologies.
The number of number of nano patents and pending nano patent applications has been estimated by various scholars and organizations.
  However, the investigators determined that there are great discrepancies in these studies and that most appear to overestimate the number of nano patents.  Therefore, the investigators created a novel methodology to analyze nano patenting activity that consisted of identifying analyzing a specific subgroups of nano patents—all those patents issued between January 1976 (the earliest date at which electronic patents are available through the USPTO) and December 31, 2006 that contain “quantum dot” or its synonym “nanocrystal” in their title. During this time, the USPTO granted 3,209,069 patents, including 306 patents and one SIR related to quantum dots (an SIR is treated the same as a patent for all defensive purposes and was analyzed with the patents in this project).  Investigators analyzed all 6,114 claims in 280 quantum dot patents issued through the initial grant funding period of July 1, 2006.
Quantum dots were chosen because they “touch on almost all major areas of modern life,”
 fulfilling nanotechnology’s promise of wide-ranging applications in highly diverse fields such as health care and medical procedures, cosmetics, national security,
 optics, structural materials, electronics, and energy.
  Additionally, researchers have expressed concern that nanotechnology patents in general, and quantum dot patents in particular, contain significantly overlapping claims, to the extent that the commercial value of quantum dot intellectual property has been cast into doubt.
 

Field of Impact and Collaborations 

The principal disciplines of the project were law, ethics, and nanoscience.  The main focus was on how intellectual property will have an impact on innovation in nanotechnology.  The project analyzed the societal concerns and legal concerns raised by patents involving nanotechnology.  Nanotechnology crosses many fields including medicine, national security, electronics, biotechnology, transportation, agriculture, and the environment.  The results of this project will be valuable to scientists and researchers in those fields as well. 

Collaborators included Ellen Mitchell, Ph.D., Institute of Psychology, Illinois Institute of Technology; and Marianne Timm, J.D., Institute for Science, Law and Technology, Illinois Institute of Technology.  The grant project provided an important training and development opportunity for law students and legal fellows, several of whom were fully funded by the university.
Notable Results
· The patent statute is being improperly applied by the U.S. Patent and Trademark Office.  The USPTO is increasingly granting patents on scientific information and on naturally occurring substances.  In addition, the USPTO is granting overly broad patents.  If these trends are applied to patenting in nanotechnology, it could thwart innovation.  
· The USPTO is not organized in a way that allows for the most efficient review of nano patent applications.  For example, many technologies pose a learning curve for patent examiners.  But it appears that in nanotechnology the problem is especially acute and examiners are not developing the specialization they need to adequately address this new technology.  
· Of the 307 patents examined, 165 different examiners reviewed the patents.  Eighty percent of the examiners examined only one or two quantum dot patents.  Less than 7% of these examiners looked at five or more quantum dot patents.  This data is consistent with the concern that nanotechnology patents are too broadly distributed across the patent office, possibly to examiners lacking expertise in the field.
  
· The USPTO has created a system to help examiners identify literature and prior patents that might relate to pending patent applications.  Of the 307 patents claiming quantum dot technology located by investigators, only 18% had been catalogued in a special category for nanotechnology (Class 977), which might make it more difficult to locate relevant material about previously granted nanotechnology patents.  Consequently, duplicate patents might be granted on the same technology.
· The NSF has contributed a substantial amount of funding for nanotechnologies that are being patented, as have other government agencies.  Of the 307 patents analyzed, 22.5% had some type of government funding.  Of the government-funded patents, the NSF funded 39.1%.

· Sixty-nine percent of the 307 quantum dot patents were assigned to U.S. interests (including government, universities, and corporations).  Corporations were assigned nearly 60% of the quantum dot patents, while universities were assigned 33.9%.  Governments, both foreign and domestic, accounted for only 4.5% of the assignees of all the patents.  
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