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SHINE project structure

Worldwide, people spend more time indoors, in well-insulated buildings and are more
heavily engaged with multiple electronic devices. Various types of emerging chemicals
such as oil and water repellents, flame retardants (FRs), and plasticizers can be WP1 Literature and database survey (VU)
emitted/released from construction materials, electronic equipment, carpets, textiles,
flooring and furniture through evaporation or abrasion. T1.1 Review on the presence :
The indoor environment is rather complex as there are several sources of substances of contaminants in indoor : : L) R ket T
and some of the substances can even have multiple functions. These multiple sources l’ air and dust 2.1 Sampling of air and dust (Ll

and dual functionality of some chemicals contribute to the total indoor exposure for

humans.

WP2 Sampling and analysis (UA)

T3.1 Predict the internal
T1.2 Suspect list of substances | T2.2 Target analysis of dust human exposure of
in indoor air and dust and air samples “emerging” substances

T2.3 Non target analysis of | T3.2 Verification of model
dust and air samples predictions by comparison
with biomonitoring data

T3.3 Suggestions for model
optimization or adjustments

WP4 Coordination and dissemination

The SHINE consortium consists of key scientists from the Flemish Institute for
Technological Research (VITO), Belgium; the School of Geography, Earth &
Environmental Sciences, University of Birmingham, UK; the Department of Environmental
Science and Analytical Chemistry, Stockholm University, Sweden; the Toxicological
Center, University of Antwerp, Belgium and the Institute for Environmental Studies (IVM),
Vrije Universiteit, Amsterdam, The Netherlands. The SHINE project started mid May 2016
and has a duration of 3 years, finishing mid May 2019.

REACH will result in the substitution of the most hazardous substances with less
harmful alternatives. The substitution of chemicals is, however, a complex process that
requires not only assessment of hazard characteristics of the chemicals and
alternatives but also collection of information on exposure, technical performance and
Impact. Several substances that are restricted or banned (e.g. DEHP, PBDES) were
substituted with alternatives with less information on the hazards, indoor levels and
human exposure.

AIR and DUST

The last couple of years have seen substantial efforts expended on the development
of high tier models for integrated human exposure, covering (part of) the chain,
starting from emission sources, over pathways including indoor air and dust up till
Internal doses In the human body. Examples of such models have developed under
the CEFIC LRI programme (e.g. INTEGRA; DustEx, IndusChemFate) and under EU
FP 7 programmes (e.g. Merlin Expo); however these models have not yet been
thoroughly tested for a wide range of chemicals, including these new chemicals. As
many of them will be more polar or possess other properties than previously
Investigated (‘classical’) compounds, the existing models also need to be checked for
their applicability to these new chemicals.
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PFRs, NBFRs, HBCD, PFASs, novel plasticizers, pesticides, short-medium
chained CPs, non-target analysis

1. To provide an overview of existing information on chemicals found indoors by BELGTE\“’\DW‘& ¢
carrying out a literature search. gt s i A ARIERE A
2. To carry out sampling and targeted analysis of emerging contaminants in dust and ae (O o .. A
air of schools/daycare centers, homes and offices in various European countries. Ny :a..\ ot >
3. To conduct non-target screening of the same samples collected under objective 2 HK/@ 'i N
to identify additional contaminants and combinations of chemicals. S - >\ LUXE"MLOU
4. To verify if existing exposure models can be used for the new chemicals found, and o —me/on :u_.z.,ozf

propose modifications to the models if needed.
5. To compare the measured and modelled data with biomonitoring data from the

literature and other projects in which partners are participating. Referen ces
Outlook — first year

= Review on the presence of contaminants in indoor air and dust, with a focus on

« Brandsma SH, de Boer J, Leonards PEG. 2014. Organophosphorus flame retardants (PFRs) and
plasticizers in house and car dust and the influence of electronic equipment. Chemosphere, 116:3-9.
o Karakitsios S, Asikainen A, Garden C, Semple S, De Brouwere K, Galea KS, Sanchez-Jiménez A, Gotti A,

cheml_cals coming from consumer products, e.g. textiles, electronics, plastic, building Jantunen M, Sarigiannis D. 2014. Integrated exposure for risk assessment in indoor environments based
materials on a review of concentration data on airborne chemical pollutants in domestic environments in Europe.
= Create a suspect list of substances in indoor air and dust to be used for non-target Indoor and Built Environment. doi: 10.1177/1420326X14534865.

« Brommer S, Harrad S. 2015. Sources and human exposure implications of organophosphate flame

screening _ o | :
: : : : : retardants in dust from UK cars, classrooms, living rooms, and offices. Environ Int, 83, 202-207
" Sample a}lr anc_l dust in homes and offices in The Netherlands, Belgium, Ireland, « Newton S, Sellstrom U., de Wit CA. 2015. Emerging flame retardants, PBDEs and HBCDDs in indoor and
Sweden (including daycare centers) outdoor media in Stockholm, Sweden. Environ Sci Technol. 49: 2912-2920.
= Make an inventory of existing integrated exposure models and select one for further « Dirtu AC, Ali N, Van den Eede N, Neels H, Covaci A. 2012. Country specific comparison for profile of
development and application chlorinated, brominated and phosphate organic contaminants in indoor dust. Case study for Eastern

Romania, 2010. Environ Int 49C: 1-8.
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