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Flame retardants

Flame retardants (FRs) are chemicals that
prevent and /or delay the spread of a FIRE.
FRs are  present In  plastics,
furniture, textiles, coatings, etc .
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Aim

The aim of FlameRISK project is to understand how and to what extent
FRs are released from consumer products In Spanish indoor
environments and to assess the human exposure and the associated
health risks.

Specific objectives
To identify and quantify opresence of flame retardants (FRS)
(WP1)

To evaluate the i I n dexmosuce of FRs (WP1)

To predict indoor concentrations considering FRs emissions
due to their migration capacity (WP1)

To get a ranking of the most used FRs (WP1)

To evaluate the internal and external exposure of FRs in
Indoor environments for the population of Spain (WP2)

To develop a pharmacodynamic model capable of
assessing the risk of neurotoxicity due to FRs (WP3)

To obtain a parameterization of the i i sticoo model applied
to the pharmacodynamic model of WP2 that allows to evaluate the risk
of neurotoxicity by ROS in brains exposed to FRs (WP3)

To develop a dose-response curve of in vitro ROS levels
caused by FRs (WP3)

To construct an Integrative Toxicological System (model) to

predict adverse effects (neurotoxicity) by exposure to FRs in humans
(WPA4)

To disseminate the results (WP5)
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Workpackages and tasks

WP1 Indoor sources and concentrations of FR

T 1.1 Review of emissions and toxicity of FRs

T 1.2 Sampling indoor environments and Questionnaires
T 1.3 Chemical Analysis

T 1.4 Emission model and improvements

WP2 Exposure Evaluation

WP3 Neurotoxicity/Toxicodinamics
Task 2.1.1.- External exposure

Task 2.1.2 Selection of FRs of

concern Task 3.1 Dose-Response Task 3.3 Systems
(In vitro-model) Biology (PD)

Task 2.2 Dosimetry model (PBPK (In silico-ROS

and parametrization - QSAR) Task 3.2 QIVIVE (Brain) model)

T 2.2.1 Ingestion model

T 2.2.2 Respiratory track model

tecnio
catalonia

T 2.2.3 Dermal model

T e

| WP4 Risk Assessment (PBPK/PD model) |

WP5.- Communication and Disemination
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WP1 The study was aimed at 1) identifying and guantifying the indoor levels of
41 FRs in Tarragona Province (Catalonia, Spain), 2) to study differences
among houses, offices and schools, 3) to identify FR profiles and sources,
and 4) to assess human exposure to FR and the associated health risks.

WP1 Indoor sources and concentrations of FR
A 41 FRs were selected for the study:

T 1.1 Review of emissi d toxicity of FR |
T 1.2 Sampiing indoor environsents and Questionnaires 0 16 legacy FRs (8 PBDEs, 3 HBCDDs and 5 DECs)
T 1.3 Chemical Analysis 0 25 novel FRs (20 OPFRs and 5 NBFRS)

T 1.4 Emission model and improvements

A Samples from air and settled dust of 20 indoor Spanish

environments (10 homes, and ) were collected.
A hoinas Tarragona province, Spain
L : A FR from samples were extracted and measured by chromatography
- < S techniques.
S——— — $ A For human health risk assessment of FRs, we calculated the:

T eT——— 0 Exposure through air inhalation and dust ingestion for adult

- Legacy FRs and children
8 PBDEs
5 DECs / . . . . - . .
3 HBCDDs 0 Non-carcinogenic and carcinogenic risks considering the

total exposure
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TFC combinated with MS-MS

é GC-MS-MS

Air (during 24h) Dust

|V We confirmed the presence of almost all measured FRs in air and
dust.

|V First time in Europe to confirm the presence of TEP, TCIPP, T2IPPP,
TPPO, DCP, TMCP i B4IPPPP in air.

V Variablility in associations FR-environmental profiles.

Esplugas et al., 2022. DOI: 10.1016/j.scitotenv.2021.150494. V Variability in differences between levels among homes, schools and |

WP2

The study was aimed at 1) modeling and validating the distribution of
TPhP and TCPP in indoor Spanish environments (air and dust of homes,
offices and schools), 2) estimating the emissions of TPhP and TCPP from
devices, 3) calculating the risk assessment derived from estimated
emissions, and 4) studying relationships between estimated health risk
and urine metabolites.

offices.

V The current risk assessment suggests that exposure to FRs was
below the assumable health risks (hazardous guotient and cancer
risk below 1 and 10, respectively).

A Two OPFR were slected for the study:
o tris(chloroisopropyl)-phosphate (TCPP)
o triphenyl phosphate (TPhP)

A Concentrations of TCPP and TPhP were modeled in Spanish

To construct and validate a

indoor model indoor environments (schools, office and homes).
Esplugas etal., 2022 o Model was constructed using i-SVOC software. Building
AN e oo parameters (i.e.: room volume and ventilation) and FR
nd Spanish cohort sources (i.e., electronic devices) were introduced from
To estimato the externial exposure by existing data (Esplugas et al. 2022).
-SVOC model i, Tastion s deig! o Four scenarios were run, considering high and low

ventilation, as well as high and mid emissions factors.

To study relationship between
estimated risk- levels of urinary

A Model was validated considering previously measured indoor air
and dust samples for both FRs (Esplugas et al. 2022).

IV Ability of indoor model (is-VOC) to estimate levels in air and dust of both .

. TCIPP and TPhP A Emissions of TCPP and TPhP from devices were estimated in a
| ' Spanish cohort (Andalusia) for toddlers (12 and 24 months) by

the model
*V Estimated levels of both FRs for the Spanish Cohort (GENEIDA) were

| even more similar of experimental ones than validation results.

0 Building parameters were introduced from collected data of
iIndoor environments where toddlers lived.

IV The assessment of estimated exposure showed levels for the toddlers
= Similar than those described by literature.

IV Risk assessment based on estimated exposure for both TCIPP and TPhP
. did not showed non-carcinogenic risk for toddlers of the cohort.

=V Variability among characteristics of environments and levels of urinary
metabolites lead to a lack of correlation between estimated exposure and
metabolite levels.

0 Exposure through air inhalation and dust ingestion for
adult and children

0 Non-carcinogenic risk considering the total exposure
A Correlations between health risk and urine metabolite (DPhP and

I
I
I A For human health risk assessment of FRs, we calculated the:
I
I
i DCPP) in the same cohort were studied.
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