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Integrated Risk -Benefit assessment

How many life years lost due to exposure
to chemicals and/or microorganisms and
how many life years lost due to unhealthy
diets (DALY approach)

RIVM report: Our Food our Health (2006)

Weighing risks and benefits
EU projects:

BRAFO

Aualibra

Source: Hans Verhagen and Ada Knaap (RIVM)
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RIVM update: Our  Food our Health update (2017)
l ntegrated policy and O6ONE HEAI

Integrativereport: mainmessages on safe, healthy aecblogicallysustainable
diets in the Netherlands

ﬂ 1l 11 11 ﬂ

Background report: Methodology of integration aantiforecasting

Background report: Background report: Background report:
Howsafeis our Howhealthyis How ecologicay
diet? our diet? sustainablés our
diet?

Background FEE

report; What what do

we

consume

aredriving

forcesof I I
consumption Background reporttood consumptiomm the Netherlands?
and supply =%

in the

future

Source: Nancy Hoeymans and Marga Ocké (RIVM)
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How safe and sustainable is our food?
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1. What about mixtures?
2. What about endocrine effects?

cakes
' m Potatoes, vegetables,
2 - fruit
B Cheese
m Meat {and fish and egg)
1 -
0 ; .

s Fat and Cheese 40%
(CO2 equivalents)

- ® Fat, soups and sauces

B Sugar, confectionery and

Girls Bays

3. What about multiple exposure routes (aggregated exposure)?

Source: Marcel Mengelers and Liesbeth Temme (RIVM)
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What is an (integrated) policy?

1
2
3
4
5

A

Economical consideration (free trade)
Fair trade and food security
Sustainability and animal welfare
Food safety, non -toxic environment
Healthy food

é é.

Non -toxic environment is needs strict regulation on food safety
and emission/waste recycle regulations

Will there be a conflict between goals set for other aspects such
as healthy and/or sustainable food?

What will be the economic cost for safety testing
(Transatlantic Trade and Investment Partnership (TTIP)
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RIVM i DTU cooperation DTU
=

b Risk T benefit in food

I optimal balance between hazardous and nutritional S
chemicals in food

I microbiological contamination

b Several EU funded projects
I are Nano-materials safe for use (safe by design)?

I model integration (consumer products, residues in food,
dose -response models)

b International cooperation is needed to progress on complex
Issues
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Where does the exposure come from?>

Aggregated Exposure Pathwa

Remote Sensing — Particulate Monitoring — Fate and Transport Models -
Exposure Fate and Transport Models — Analytical Chemistry — Personal Monitors —
Tools Analytical Chemistry — Passive Sampling Biomonitoring - Biokinetic (PBPK) Models
Waste Site, Fire Air, Water, Soil Anyl
Dermal, Oral, Serum Brain Tissue Hydrocarbon
AEP Manufacturing Food, Inhalation - Concentration Concentration Receptor AOP

Production Cosmetics Binding

. Exposure | . External | © Internal | | Target-Site Molecular
Media ; . Exposure Exposure | |  Exposure Initiating Event

Exposure Drivers
Absorption  50%
Indoor Time  70%
Dermal 60%
Air 5%
Cosmetics  30%

Ranking of — Ranking of — anking o —) Raﬁk?n‘gbf Weighted Exposure

Data
Uses

Production

Sources Media Exposure Routes Internal Exposure Factor Based
Potential Mitigation

Teeguarden, Tan, et al. (2016) Completing the Link between Exposure Science and Toxicology
for Improved Environmental Health Decision Making: The Aggregate Exposure Pathway 7
Framework. Environ Sci Technol, 50(9): 4579-4892.



European funded project EuroMix % EuroMix

1. RIVM coordinates the EuroMix project (22 partners, WHO, EPA)

2. Mixture testing in line with EFSA and JRC strategy (make use of
new tests to reduce animal testing)

3. How are we going to use more uncertain (in vitro or hazard based)
testing in future risk assessment?

4. Platform of models and data, including aggregated exposure

5. Harmonisation between Europe, EPA and Codex Alimentarius

Website: http://www.euromixproject.eu/




Aggregated exposure models FuroMix
(bisphenol A and alternatives) %

Model overview

516 Dutch individuals
18 - 74 years
Biometric details and

survey on PCP use
Dudzina et al. 2015

ConsExpo model

3362 French individuals Chemicals in consumer

3-79 years

R models Biometric details and products
>robabilistic exposure models food consumption survey
:alculation Of exposure terms INCA 2 survey, Liorot ot al. 2010, Dubuisson ot of. 2010 -
for French individuals Exposure modelling - air and dust

¥ ~ Cair*qair C dust » q dust -
! Eair =—— E dust = ———— Do
bw bw
-k T

C: BPA concentrations in 30 french homes (ANSES 2013 for both media)

Source: Cecile Karrer (ETHZ) bw: Individual bodyweight

This project is funded by the Horizon it X e
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How are we going to test all chemical %EuroMix
for mixture effects?

QSAR priorities bioassay tool box In vivo confirmation
' TTC
approach
Possibility .
of co-
exposure
Very large Large number of Selected number of
number of chemicals and chemicals
chemicals mixture experiment

-

High uncertainty Refine and retain Reduced uncertainty

: .- . *
This project is funded by the Horizon x **
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How will the risk to humans be E .
. roMix
calculated In the future? % uro

Kinetics Pathways

Biomarkers

PB-PK A |
| /D 3‘\\"'“\‘_ ﬂ
/" models st | s
" m‘giﬁ ﬁ - -
"’mcw > o,

In-vitro-in-vivo- extrapolation

A Models and testing should also link to epidemiological findings
(EuroMix, EDCMixRisk, HBM4EU)

A How to organize our data and models, to improve our cooperation
and knowledge?
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EuroMix and EFSA -RIVM projects (ICT technology)

b Aggregated exposure model development (operator models,
refinement dermal adsorption, Browse, PACEM, ConsExpo and MCRA)

b Governmental policy to merge computer capacity of Dutch institutes

Web-based shared computer servers and dedicated servers

ACROPOLIS ACROPOLIS
\ Cumulative Aggrer:rated

PB—

PK Chemical
B“’“'S‘* Industry

Bioinformatics and pathway analyses

Agricultural Risk

production Benefit
Qalibra
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Circular economy and how to check for chemicals

SAFE BY DESIGN, but if hazardous chemicals still present:

Most favoured option

lowering the amount
Reduce of waste produced =

using materials repeatedly

— circular

using materials to make

Recycle [reshtiomshs

recovering energy
from waste

safe disposal of waste
to landfill

Least favoured option

Source: Martien Janssen and Sandra Boekhold (RIVM)
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