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Overview of activities

This Center integrates epidemiological, toxicological, and exposure assessment research with a goal of identifying characteristics of particulate matter (PM) associated with risk to health.  The overall strategy uses epidemiological analyses of Medicare hospitalization data to identify locations where risks are at the lower and higher ends of the distribution of estimates nationwide.  At these locations, particles will be characterized as to their size and chemical properties and collected for use in detailed chemical analyses and in bioassays.  The work is being accomplished in three phases, with the first involving methods development and site selection and the second, the monitoring and particle collaboration and characterization, and the bioassays.  In the third phase, research will be carried out to test hypotheses arising from findings of the second phase.

During the last year, work related to Phase I was brought to a close.  Specific accomplishments included the completion of time-series analyses of the Medicare hospitalization data as the basis for site selection; development of a cyclone system for PM collection and of a suite of instruments for PM characterization in the field; and pilot testing and methods development for PM bioassays involving murine models of congestive heart failure and asthma.  The second phase of the center’s activities will begin in August 2007. 
Project #1 involves analysis of national data bases of mortality and of hospitalization among Medicare enrollees.  Over the year, analyses have been completed with the Medicare hospitalization data for 1999 – 2002 for 203 counties.  We have divided the country into five regions and then selected one city in each region from the high and low ends of the distribution of the estimated effect of PM 2.5 (PM <2.5 μm in aerodynamic diameter) on hospitalization risk.  Additional analyses carried out under Project #1 have addressed methodological issues and, also changes in risk of PM over time and long-term effects of PM on mortality in Medicare enrollees.  
Project #2 involves PM collection and characterization at the selected sites.  For bioassays in Project #3, as well as for PM characterization, substantial mass is needed.  To collect the needed mass, the Project #2 investigators have designed and tested a cyclone device with a high rate of flow that collects PM in the size range of PM10-2.5 and PM2.5; the cut-off at the lower size range is at approximately 0.5 μm.  A prototype device that provides the desired cut points has been tested and six devices are in production.  The Project #2 Team has also assembled the instruments for field monitoring of PM and developed a plan for field implementation.
Project #3 has used bulk PM collected in Baltimore to develop and evaluate bioassay systems: an in vitro approach with cultured epithelial cells and two in vivo murine models—the transgenic CREB mutant mouse model of congestive heart failure (CHF) and the ovalbumin-induced asthma model in the asthma-susceptible AJ mouse strain.  The initial studies with the in vitro system showed limited utility for Phase II assays and, partially at the recommendation of the SAC, these assays will not be used for the bioassay panel.  The CHF and asthma models include physiological indicators (e.g., heart rate and rhythm) as well as use of tissue microarrays for gene expression.  Effects were readily demonstrated at an aspiration dose of 20 mg/kg; a smaller dose will be used in further pilot testing.

In summary, Phase I work has now been completed in each of the projects.  The next year’s activity will rest largely with PM collection and monitoring in Project #2, and further refinements of the methods of Projects #1 and #3.

Challenges 

The Center investigators faced both scientific and logistical challenges during the past year.  Project #2 grappled with finding the most cost-effective and feasible strategy for PM collection and monitoring at the field sites, leading to the decision to not use the mobile trailer.   Project #2 also needed several rounds of testing to complete the development of the cyclone collector, while Project #3 implemented new animal models for PM research.  An overall challenge remains the integration of the Projects to meet the multidisciplinary goals of the Center.  
Key Personnel
For the most part, the key personnel on all three Projects and Cores have remained the same since the original grant funding in October, 2005, except for the two changes noted on the Year 1 report (Drs. Geyh and Peng).  There are two minor changes to report for this current year.  Dr. Holly Janes was holding the postdoctoral position on Project 1; she has now completed her fellowship and left the University.  Project 1 is actively recruiting for a new candidate to fill the postdoctoral position.   Also, Dr. Rey deCastro, listed as a Research Associate on Project 3, has also taken another position and is no longer with the Center. 

Quality Assurance
As noted in the Year 1 Progress Report, the Center continued development of the overall Quality Management Plan for final submission.  After review and revision with a Quality Assurance consultant in the fall of 2006, the Center submitted the final plan to EPA in November, 2006.  As noted under each Project Progress Report, the Project and Core Directors have been developing their respective QAPP reports.  Draft reports with implementation plans for all the Projects are currently in place.  The consultant may be hired again as needed to more fully formulate the QAPP materials for each Project after further review of the current systems. The consultant will also be available, if desired, to do periodic audits for the Center based on their plan of action.  The designated Quality Assurance Manager completed the EPA training modules to gain current updates on EPA requirements and will continue to coordinate documentation and record keeping of the QMP and QAPP reports and materials, communicate audit scheduling and requirements, and assist in the general quality assurance training of the staff and investigators.  The QAM also attended the Annual EPA Quality Assurance Conference in Cleveland, OH in June 2007 and completed training on QAPP Development for CEU credit.

Planned activities
At this time, the Center does not have any longer-term planned activities for the subsequent reporting period, except for those research activities noted under each Project report.  
Publications
A comprehensive list of all Center related publications are provided in a separate document, along with pdf copies of each article published or submitted.
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