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There is an urgent need to characterize potensilalto human health and the environment
that arises from the manufacture and use of terieafsands of chemicals. Computational
tools and approaches for characterizing and prorg exposure are required: to provide
input for selection of chemicals; to select doses tbxicity tests; and to interpret and
extrapolate results of in vitro tests. In this @a@ three-room model is developed to estimate
di(2-ethylhexyl) phthalate (DEHP) emission from wiirflooring in a realistic residential
environment. There are serious health concerreciaied with phthalate esters. Hardell et
al. (1997) conducted a case-control study of 168ep& in Sweden and observed a
surprisingly high risk of testicular cancer asstamiawith exposure to PVC plastics. When
administered orally to pregnant experimental aman@ray et al. (2000) found that certain
phthalate esters have significant effects on theldeing male reproductive system. Some
studies have also shown that inhalation exposupativalates adsorbed to suspended particles
increases the risk of asthma (Bornehag et al. 2085) phthalates are not chemically bound
in polymers, slow emission from the products toasinther media usually occurs. Phthalate
esters have been recognized as major indoor potki{@/ensing et al. 2005). In the recent
EPA-sponsored CTEPP (Children’s Total Exposure @siBtent Pesticides and Other
Persistent Organic Pollutants) study (EPA 2005)ceatrations of over 50 target compounds
were measured in multimedia samples from the handsdaycare centers of 260 pre-school
age children. The two phthalates targeted in thERP study were detected in residential air
and house dust, and on interior surfaces and dewipd samples. Measured phthalate
concentrations in the CTEPP study were amongsthilghest of any of the targeted
compounds, including pesticides, PAHs and PCBs.

Adsorption isotherms for plasticizers on severdbor surfaces, including human skin, were
obtained by analyzing the CTEPP data as well agrarpntal data from a chamber study.
Relationships between adsorption isotherms and rvagessures were developed. A
screening-level exposure analysis shows that fibdretm, oral ingestion of dust is the primary
exposure pathway for DEHP. A sensitivity analysisised to identify the factors that most
strongly influence exposure (concentration of DEHRRinyl flooring, surface area of vinyl
flooring, air exchange rate, vinyl flooring/air fition coefficient, rate of mass transfer
through external boundary layer, total suspendeticfga concentration, dust/air partition
coefficient, dust ingestion rate, skin surface aasa air inhalation rate) while an uncertainty
analysis reveals the expected range of exposutieeilgeneral population. The approach is
used to link the emitting source to the metabalik @ind provides valuable insight on the
determinants of exposure. Because it is basediodamental mechanisms, simply variants
of the model should be able to predict exposum@her SVOCs, such as flame retardants and
biocides, emitted from a wide range of building enils and consumer products.



