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Abstract: Risk assessment is generally divided into human health risk assessment (HRA) and environmental risk 
assessment (ERA). For instance, scientific research, policy discussions, and regulatory instruments for HRA and 
ERA are addressed by individuals with different sets of expertise and knowledge, oftentimes at different 
institutes, research organizations, and government agencies. Integration of HRA and ERA, however, could 
provide substantial benefits, particularly by providing a more efficient framework on which to address emerging 
problems and questions that have the potential to impact both the environment and human society. Society is 
facing a variety of challenges; growing concerns about the effects of multiple stressors (both chemical and non-
chemical); risks associated with exposure to complex mixtures; and demands to quantify local site-specific risks. 
Integration of HRA and ERA could thus lead to more scientifically sound assessments by combining cross-
discipline expertise and data, lowering costs and reducing the time needed to improve quantification of risks. A 
key challenge, however, in advancing our understanding between toxicological effects and exposure 
concentrations is the need for improved tools to measure and control the freely dissolved concentration of a 
chemical, particularly in an in vitro test system. Current practice typically relates results obtained from an in vitro 
test system to a nominal concentration, which acts as a surrogate in establishing exposure-response 
relationships. However, depending on the physicochemical properties of a chemical, substantial variability 
between the nominal and the freely dissolved concentration might exist. Characterizing uncertainty related to 
the difference between the nominal and freely dissolved concentration is necessary to advance our 
understanding of integrating hazard and exposure information. This also represents a challenge of quantitative 
in vitro-to-in vivo extrapolation (QIVIVE) tools, which are necessary to enhance the development of mechanistic 
physiologically based pharmacokinetic (PBPK) models. This presentation will explore research needs related to 
quantification of the key processes influencing the exposure-response relationship in a variety of in vitro test 
systems. The objective is to help prioritize research needs that will address the limitations associated with 
improved quantification of in vitro to in vivo extrapolation.


