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On June 23, 2005, the U.S. Environmental protection Agency held a landmark conference on Nanoscale Materials (“NM”) sponsored by its Office of Pollution Prevention and Toxics. OPPT Director Charles Auer presided at the conference, which had over 200 participants including representatives from the Occupational Safety and Health Administration and Congressional staff, as well as significant presence from the academic research community and chemical companies and other manufacturers involved with nanotechnology.   
The purpose of the meeting was to gain stakeholder input on a Voluntary Pilot Program (“VPP”) for environmental reporting related to NM. For purposes of the discussion below, Nanoscale Materials are those between 1-100 nanometers in length.  Mr. Auer addressed regulatory implications for NM under the Toxic Substances Control Act (“TSCA”). A major dilemma is how to regulate NM that are based on existing chemicals and whether manufacturers should be required to submit a pre-manufacture notice (“PMN”) as is required for new chemicals not otherwise on the EPA/TSCA inventory. Chemicals that are on the inventory can normally enter commerce without EPA notification. TSCA has a significant new use rule and EPA has authority to prohibit or limit manufacture of NM. Section 8(e) of TSCA requires reporting of substantial risk information.
EPA requires information on production, use and exposure, risk assessment, personal protective equipment, and the health and environmental effects of releases – the “environmental fate” of nanomaterials. Even though based on existing chemicals can have different molecular organizations and properties. The United States and other countries are working to share information and develop test methods that have uniformity, and several foreign nations were represented at this conference. There are also questions as to whether inhalation models are appropriate for NM. Generally, there is consensus that a common and defensible scientific position, and consistent definitions and nomenclature for nanomaterials are essential before commencing regulatory action.
One of the private sector presenters at the conference was David Jones of NanoScale Materials Inc., who reported on the safety of Nanoactive® materials. His company started with technology developed by Kansas State University for military R&D applications (protecting troops from biological and chemical warfare), but believes that a wide range of engineered products can take advantage of the nano-dimension. Products in development using nanotechnology have applications in protection from chemical hazards, gas scrubbing, air/water filtration, smoke reduction, electronics, cosmetics, catalysts and other “environmentally benign manufacturing” processes. Mr. Jones said that particulate matter less than 1 um in diameter can reach the alveoli of lung, but filter tests show that standard size filters have 99.9 percent efficiency in screening out NM, and third party toxicological tests found that NM behave the same as non-NM counterparts. 
Fred Klaessig of the DeGussa Corporation discussed his company’s 60 years of experience manufacturing fumed silica nanoparticles using a pyrogenic process. He cautioned against using “borrowed terms” when setting up the VPP, and advocated using a definition that addresses EPA’s mission. He observed that toxicological test methods are subject to “future maturation.”  Klaessig said the EPA’s eventual NM definition should address toxicity, workers safety and health, and lifecycle analysis, and should be based on scientific phenomena and not just particle size. 
Joanne Shatkin  of the Cadmus Group urged EPA to include: (1) a process to make as much data public as possible in a timely manner; (2) guidelines to maximize data (review board) while protecting confidential business information (3) a model to measure outcomes; and (4) data on exposure to NM and existing chemical substances in terms of persistence, mobility and biotoxicity. Representatives from the International Life Sciences Institute addressed activities of the Nanomaterials Toxicity Screening Working Group. The Institute is looking at principles for characterizing potential human health effects, routes of exposure, physiochemical characteristics, and utilization of In Vitro and In Vivo studies to examine portal of entry and target organ toxicity, cell proliferation and pulmonary and reproductive effects. An article will be published soon.

Environmental groups were represented at the conference by Phil Radford, who spoke on behalf of organizations including the Natural Resources Defense Council, Greenpeace, Sierra Club and the Environmental Research Foundation.  Mr. Radford outlined the “green groups” primary concerns, which: (1) encouraged a precautionary approach because some NM are more toxic than the same chemical of normal size (2) maintained that there should be no release of NM into the environment until results are known; and, (3) advocated an increased emphasis on safety, health and environmental effects. 
Mr. Radford made the following recommendations:  

(1) The EPA VPP is must include all NM and not just a subset; 

(2) All nanomaterials should be considered “new” and subject to PMN under TSCA; 

(3) EPA should use TSCA Section 4 authority to prevent or limit NM releases into commerce that could pose a threat; 

(4) The release of new NM into the environment should be prevented and they should be viewed as a new chemical substance with a new molecular identity; 

(5) EPA should not apply the substantial  quantity threshold to nanomaterials since even a single nano particle could have significant effect; 

(6) EPA should keep an inventory of all NM and list engineered NM as distinct from other forms; 

(7) EPA should develop export notification and tracking systems, with the results publicly available in a database; 

(8) There is a need for adequate information on NM, including comprehensive safety data for all engineered NM, full lifecycle analysis, and information sufficient to address the hazards of use and inhalation; and


(9) All toxicity testing must be in a public and transparent database so EPA “has a chance to get it right at the outset.

The conference also featured a presentation on the joint Environmental defense and American Chemistry Council Nanotechnology Panel, which has adopted a Joint Statement of Principles.  Environmental Defense has a weblink on nanotechnology information and has formed an internal team that includes engineers, scientists, attorneys and an MBA. The website is: www.environmentaldefense.org/go/nano.  Environmental Defense argues that the EPA pilot program’s inherent weakness center around the inference that most NM are “existing” and should not undergo the scrutiny of new chemicals, avoidance of the need to examine the current regulatory framework, and an overly narrow reporting focus. 
On the other hand, the American Chemistry Council, represented at the conference by Larry Andrews, advocates global harmonization, voluntary data collection and assessment, and development of information on engineered nanomaterials. The ACC’s Nanopanel member companies include: BASF, Bayer, Cabot, CIBA, Degussa, Dow, Dupont, Eastman Kodak, Rohm & Haas, Southern Clay Products, Sasol N. America, PPG Industries, General Electric, and Elementics Specialties. The panel’s goals include: product stewardship, advocating ESH research, establishment of useful approaches to defining and categorizing nanotech products. 
In related news, the US House of Representatives is also examining the nanotechnology issue through the House Science Committee. At a June 29, 2005, hearing, witnesses testified that, without an appropriate federal plan to regulate the industry, the technology may be hampered and there will be a dearth of federal funding for research. At the hearing, the EPA, Food and Drug Administration and the National Institute for Occupational Safety and Health were urged to issueguidance on how the federal government will approach nanoparticles. 

 Witnesses, including industry representatives and Floyd Kvamme, the Co-Chair of the President’s Council of Advisors on Science and Technology (PCAST),, encouraged more government R&D funding so that the United States does not fall behind other nations in competition to bring nanotechnology to market.  Testimony from that hearing can be downloaded at http://www.house.gov/science/hearings/research05/june29/index.htm.
