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Research Area and Project Objectives
The goal of this 4-year project is to develop oversight approaches for nanobiotechnology.  We have assembled a multidisciplinary group of Investigators and Senior Personnel from the University of Minnesota and other national institutions, with expertise in nanotechnology research and development, public policy, law, health, environment, economics, and bioethics.  Our interdisciplinary team is integrating a range of analytic methods and criteria to evaluate 6 historical case studies that are germane to active nanostructures and systems: oversight of drugs, devices, gene transfer research (“gene therapy”), genetically engineered organisms (GEOs), chemicals in the workplace, and environmental release of chemicals.  These 6 areas were chosen because each is relevant to a particular type of emerging nanotechnology and yields an important oversight story with major lessons for the oversight of nanobiotechnology.  We use the term “oversight” to encompass not only governmental regulation, but also nongovernmental approaches such as voluntary industry guidelines or standards.  
The project team is evaluating the 6 case studies using a historical and comparative approach and will integrate findings to glean lessons for emerging applications of nanobiotechnology.  This project is proceeding in 3 phases: (1) evaluation of the 6 historical case studies (oversight of drugs, medical devices, chemicals in the environment, chemicals in the workplace, gene transfer research, and GEOs) by collecting the legal, ethical, and public policy literature, developing assessment criteria, applying the criteria using expert elicitation, and comparing the development, attributes, and outcomes of the 6 models; (2) mapping the models onto nanobiotechnology to achieve Working Group consensus on appropriate oversight models for nanobiotechnology; and (3) refining the recommendations on oversight for nanobiotechnology through scenario analysis, examining how the recommendations would apply to specific nanoproducts, publicly presenting the recommendations, and inviting feedback.  
Ultimate products of this project will include: (1) publication of individually authored papers analyzing the 6 historical case studies; (2) publication of comparative analysis across the 6 studies; (3) publication of a group-authored consensus paper on lessons for nanobiotechnology oversight; (4) wide dissemination of our policy analysis and normative oversight recommendations through hard-copy and rich web-based resources; (5) a public conference hosted at the University of Minnesota to present our papers and seek public feedback; (6) publication of papers resulting from the conference in a written symposium; and (7) presentation of our work by Investigators at outside conferences. 
Project Progress


Phase 1 of this project began in September 2006 and continues though December 2007.  We have had Working Group meetings and frequent Investigator meetings.  Over the course of the project, we have hired 9 graduate and professional students spanning law, public policy, chemical engineering and materials science, and public health to collaborate as Research Assistants (RAs) in the collection of literature and development of assessment criteria. [1] We have conducted extensive research on our 6 case studies.  We have also searched the literature on oversight assessment methods, utilized this literature to draft preliminary criteria to be used in evaluating oversight systems, refined these criteria with the aid of our Working Group, applied these criteria to our 6 case studies, and have begun drafting our findings.

The preliminary list of oversight assessment criteria was developed after rigorous consultation of the legal, ethics, and public policy literature on oversight.  We then presented our expert Working Group with a survey instrument that we devised, asking them to rank the importance of each criterion on a scale.  After tallying results from Working Group, we defined “consensus” as at least 70% of the experts being in agreement that a criterion was ranked on the scale at a level indicating it was important for oversight assessment.  The process yielded a manageable set of criteria that we are now using in each case study to elicit expert assessments of how the relevant oversight system developed and has functioned.  We have submitted a manuscript to Risk Analysis more fully presenting our innovative methodology.  We expect to have all 6 case studies completed within the current academic year.
Phase 2 work will move from historical analysis of the 6 cases to more comparative and nano-focused work.  We will map the oversight models developed in Phase 1 onto nanobiotechnology to develop normative recommendations for nanotechnology oversight.  We will also finalize our collaborative report comparing oversight regimes across the 6 case studies and continue identifying stakeholders and experts whose feedback we need to solicit on our reports, those whom we want to invite to the 2009 conference, and those who should be targets for our dissemination efforts.  Phase 2 products will include publication of Phase 1 studies of the 6 oversight models, publication of a collaborative report comparing oversight regimes across those models, creating a working draft of the consensus paper on nanotechnology oversight, and presentations at conferences.

In Phase 3, we will refine our draft of the consensus paper, send it out to diverse stakeholders and experts for feedback and critique, and revise the consensus paper further based on the feedback.  We will also perform scenario analysis to test our recommendations.  In Nov. 2009 we will hold our national conference, presenting our consensus paper as well as individual papers by Working Group members.  Audience members will be a combination of invited stakeholders and experts plus self-selecting academics, policymakers, regulators, and members of the public. The remainder of Phase 3 will be devoted to the important tasks of dissemination and publication.  
Publications and Products

We have begun drafting written products.  One article resulting from the project, Developing Oversight Frameworks for Nanobiotechnology, authored by PIs and Working Group member Ralph Hall, J.D., is forthcoming in Volume 9.1 of the Minnesota Journal of Law, Science & Technology.  We also submitted an article entitled An Integrated Approach to Oversight Assessment for Emerging Technologies to the journal Risk Analysis in September 2007.  In addition, all 6 historical case studies are well along in development and are being drafted with an aim to compile them in a single publication in 2008.  

 
A number of articles related to the project have been published or submitted as well.  Co-PI Kuzma published an article on nanotechnology oversight that analyzes a coordinated framework approach to the products of nanotechnology. [2] Co-PI Ramachandran published an article on the use of expert judgment for nanoparticle risk assessment. [3] Although conceived prior to the start of the grant, these articles were enriched by the work on this grant.  Co-PI Kuzma and RA Adam Kokotovich submitted an article to Risk Analysis in May 2007 on oversight for agrifood nanotechnology entitled Upstream Oversight Assessment for Agrifood Nanotechnology: A Case Studies Approach.  Co-PI Ramachandran and RA Jee-Ae Kim are preparing a manuscript describing the costs of nanoparticle risk assessment and the features of a cost-efficient risk assessment regime. 
Co-PI Kuzma has presented on topics related to the grant project in a number of venues, including academic, industry, and government.  PI Wolf and Co-PIs Kuzma, Paradise, and Ramachandran all presented at the March 15-16, 2007 NSF NIRT Investigator meeting in Arlington, VA.  Co-PI Ramachandran gave the plenary lecture at the Midwest Nanotechnology Safety Workshop on May 21, 2007 organized by the Nanotechnology & Society Project, which is part of the NSEC at University of Wisconsin, Madison.  He taught a Teleweb seminar on Nanotechnology and Occupational Health on March 8, 2007, sponsored by the American Industrial Hygiene Association.  He has made presentations on the occupational health aspects of nanotechnology and nanoparticles to the Minnesota Indoor Air Association, University of Minnesota Department of Environmental Health and Safety, and 3M Company Environmental Health and Safety Division.  Further PI presentations are coming up.
Co-PIs Kuzma and Paradise are developing a seminar course for both undergraduates and graduates within the Hubert H. Humphrey Institute of Public Affairs, with cross-registration from students in the Law School and other programs.  Pending Educational Policy Committee approval, this Workshop will be offered in Fall 2008 and Spring 2009 and will host a range of University and outside speakers to address issues posed by nanotechnology. 


Investigators are already taking steps to assure a broad impact for the project.  We have extended invitations to all NSF-funded nanotechnology researchers at the University of Minnesota to attend Working Group meetings and otherwise participate on an ongoing basis in our project.  Investigators and RAs have also had the opportunity to meet with a number of Investigators on NSF-funded nanotechnology grants beyond the University of Minnesota in order to connect with relevant researchers, collaborate where appropriate, and maximize the impact of our NSF-funded work.  These include meetings with Chris Bosso (Northeastern University) and Clark Miller (Arizona State University).  We have also invited several new individuals to join our Working Group meetings and serve as ongoing collaborators, including Susanna Horning Priest (University of Nevada), Nathan Swami (University of Virginia), William Kay (Northeastern University), Judy Crane (Minnesota Pollution Control Agency), Dave Chittenden (Science Museum of Minnesota), J. Clarence Davies (Woodrow Wilson International Center), Terry Medley (DuPont), Keith Pitts (Pew Initiatives), Maria Powell (University of Wisconsin), and Alan C. Williams (MN Assistant Attorney General).
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