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Problem formulation

@ Pharmaceuticals

& More than 4,500 biologically active parent
compounds with annual usage on par with
agrochemicals (sweetman, 2004)

& Global pharmaceutical sales in 2004 - US $550
billion and nearly 45 percent were in North

America

http://www.imshealth.com/ims/portal/front/articleC/0,2777,6599 3665 71496
463,00.html

& Of the 23,000 tonnes of antibiotics produced
each year in the U.S., ~ 40% are used In
agriculture (Levy, 1998)
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Mixtures and persistence
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& Special considerations
& Chronic exposures from pseudopersistence
& Non-traditional endpoints
& Mixtures a reality and additivity likely



Conservation of targets




Conservation of targets - chloroplast
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Tools to find effects

& Laboratory bioassays
& Agquatic plants
& Aguatic invertebrates

& Field assays In aguatic systems
@ Terrestrial plants and symbionts
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Black box experiment
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Black box and mixtures
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Risk assessment for humans
and the environ

@ Deterministic
@ Probabillistic
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Percent rank
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Mixture risk assessment
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Issues

& Exposure characterization

& Mostly incomplete (80 compounds) but the
focus on high use products (worst case?)

@ Risks to humans

& Small, almost all concentrations well below
therapeutic doses

@ Risks to the environment

& Small except for a few situations (hormones
and diclofenac)

& Challenges to the group — what do we do?



