THE USE OF TIME-MOTION VIDEO ANALYSIS TO ESTABLISH DERMAL TRANSFER COEFFICIENTS FOR RESIDENTIAL MICROENVIRONMENTS

The Food Quality Protection Act (FQPA, Public Law 104-107, 1996) requires the EPA to address incidental (non-occupational) exposure of the general population, particularly infants and children, to pesticides used in residential and institutional environments.  Exposure is expected to occur along recognized pathways from a variety of sources (food, water, air and surface media).  Of these pathways, the most complex is dermal, where an individual first contacts surface residues while performing an activity, then residue is transferred to the skin (percutaneous absorption) or passed to the oral cavity (ingestion).  This process was examined using video analytical techniques.  The organophosphorus (OP) insecticide malathion was the test substance.  The deposition pattern was found to conform with the expected contours of a typical crack-and-crevice application with the highest concentrations found 1.5 centimeters from the wall (25.6 ± 11.7 μg/ cm2) and progressively lower concentrations found 30.5 (19.7 ± 7.4 μg/ cm2) and 60.1 (0.22 ± 0.17μg/ cm2) centimeters from the wall.  The interior floor space beyond 60 centimeters was essentially void of residue.  Exposure of an individual re-entering a pesticide treated environment was assessed using passive dosimetry.  Adult volunteers performed choreographed activities considered to be representative of  7-18 month old children, termed “crawlers and walkers.”  Exposure was scaled to various age classes of children.  Video analysis was used to determine the frequency, duration, and magnitude of surface contact.  A significant bivariate correlation was found between loading (μg/cm2) for each body part and the mean contact duration (seconds/event).   The projected average dermal uptake rate for three age classes (7-9, 10-12 and 13-18  month old) of crawlers/walkers ranged from 42.0 - 46.6 μg/min (2,520 - 2,796 μg/hr).  The projected loading rate ranged from 13.3 - 12.6  ng/cm2  hr.  Greater than 60% of total loading was found on the groin and the buttocks which would be expected to be covered and protected.  Dermal transfer rates (cm2/min) and dermal transfer coefficients (cm2/hr) were determined for each body part and body region and for the entire body in order to estimate potential dermal exposure and dose.
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