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MO-PL-D2-EAM:  Characterizing Transportation-Related Exposures 

MO-PL-D2-38 
Target-driven Substitution of Hazardous Chemicals in Consumer Products 

Fantke P.; Technical University of Denmark, Kongens Lyngby, Denmark 

Chemicals are the building blocks for the diversity and functionality of modern consumer products and industry processes, 
but the tens of thousands of marketed chemicals are also causing rapidly rising pollution and health concerns on a global 
scale. In response, the substitution of hazardous chemicals in products and processes has become a high-priority area in 
European chemicals management. Unfortunately, effective methods to identify viable alternatives to hazardous chemicals 
are not available. State-of-the-art tools used by industry and policy makers are limited to manual qualitative assessments 
of hazard properties of individual chemicals, and are thus unable to consider entire product life cycles from resources 
extraction to waste handling, and fail to optimise multiple alternatives with respect to human and ecological health 
targets for chemical pollution. To address this problem, automated and chemical function-based substitution workflows 
are needed with novel quantitative high-throughput screening methods that are able to consider for each alternative all 
relevant exposure settings and chemical pressures along complete product life cycles, and to relate these pressures to 
science-based human and ecological health targets across geographical scales. With such science-based and operational 
methods at hand, the use of hazardous chemicals can be successfully substituted by fully sustainable alternatives early in 
the design process. This will ultimately lead to designing products with ever fewer harmful chemicals, providing benefits 
across human, ecological, and economic landscapes by delivering methods enabling a sustainable consumption and 
production. In this talk, I will discuss challenges and opportunities to move toward methods for sustainable design that 
accounts for full life cycles and science-based health targets. 
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MO-PL-D2-39 
An Integrated Approach for Improving Traffic-Related Air Pollution Exposure Assessment 

Ananyeva O. 1, Turos O. 1, Petrosian A. 1; 1State Institution “O.M. Marzieiev Institute for Public Health of the National Academy of Medical 
Sciences of Ukraine", Kyiv, Ukraine  

Introduction: Improving traffic-related exposure estimates to air pollutants is critical for epidemiologic and risk health 
studies. As limited air quality monitoring data is available for Ukrainian cities, the objective of this study was to develop an 
integrated approach to traffic-related exposure and health risks assessment procedure. Methods: Air pollution sampling 
was conducted in two stages (2012-2014) at 55 near-roadway locations in Darnytskyi and Dniprovskyi districts of Kyiv city, 
Ukraine. Field data was used for development and validation of exposure models. A combination of LUR and air pollution 
dispersion model (ISC-AERMOD View v. 9.6.5) was used  to estimate traffic-related residential exposures. Results and 
Conclusions: The results suggested that dispersion and LUR models can be used as exposure assessment tools when limited 
monitoring data is available. Both models provided favorable outputs, when compared to the field data, and were suitable 
for development of predictive surface of traffic-related pollution within a city. R2 values for LUR models were 0.90 for NO2, 
0.77 for CO concentrations and 0.59, 0.79 and 0.81 for PM10, PM2.5, PM1 levels respectively. The validation of the 
prediction models demonstrated good agreement between observed and predicted data (average of 3-10% difference). 
ISC-AERMOD View evaluation tests revealed strong association between modeled and measured NO2 concentrations 
(r=0.93: p<0.005) and weaker associations for other pollutants (with p<0,005): r=0.88 for CO, r=0.90 for SO2, r=0.88 for 
NMHC, r=0.74 for PM10. Based on validation results, an integrated framework for outdoor traffic-related exposure and 
health risk assessment was introduced, which provided a step by step algorithm, taking into account data availability and 
country's specifics. The algorithm allows to obtain more accurate traffic-related exposure data and health risks estimates 
that are further used in the development of rational city planning designs as well as public health interventions. 

Keywords: air, exposure factors, exposure models, respiratory health, risk assessment 


