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“The best way
to predict
the future
is to
create it.”

Abraham Lincoln
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State of the European Environment

“Europe’s environment is at a tipping point. We have a narrow

window of opportunity in the next decade to scale up measures to
rotect nature, lessen the impacts of climate change and radicall -

2 q on of > | B £ v The European environment —

reduce our consumption of natural resources. state and outlook 2020

Knowledge for transition to a sustainable Europe

Hans Bruyninckx, EEA Executive Director, December 2019

The European environment -
state and outlook 2020

European Environment Agency #



~ 100 000 chemicals
on the market

~ 22 600 chemicals
with a use over
1tonne per year

~ 4700 chemicals
with a use over
100 tonnes per year
prioritised in
hazard characterisation
and evaluation

~ 500 chemicals
extensively characterised for
their hazards and exposures

~ 10000 chemicals
fairly well characterised for
a subset of their hazards and exposures

~ 20 000 chemicals
with limited characterisation for
their hazards and exposures

~ 70 000 chemicals
with poor characterisation of
their hazards and exposures

Evolving chemical environment

What we know — tip of the iceberg
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Contribution of chemicals to burden of disease

Deaths (total: 1.6 million) attributed to selected chemicals (per cent), 2016 (adapted
from WHO 2018a, p. 2)

Chronic kidney disease
1.9%
Congenital anomalies

Poisonings
0,

‘ Estimates for 2016
Self-harm
10.7%

\ * 1.6 million deaths
\ * 2.7% of total global deaths
* 45 million disability-adjusted life years (DALYs)

* 1.7% of total global burden of disease

World Health Organization (2018)

Pneumoconiosis
1.4%
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Environmental fate and impacts of chemicals
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The European Commission’s 6 political priorities

A European Green Deal

I want Europe to strive for
more by being the first climate-
neutral continent

Protecting our European
way of life

I want Europe to strive for a
Union of equality and diversity,
building consensus on
migration and enhancing
resilience to hybrid threats

An economy that works
for the people

I want Europe to strive for
more when it comes to social
fairness and prosperity

A stronger Europe in the
world

I want Europe to strive for

more by strengthening our

unique brand of responsible
global leadership

A Europe fit for the
digital age

I want Europe to strive for
more by grasping the
opportunities from the digital
age within safe and ethical
boundaries

A new push for European
democracy

I want Europe to strive for
more in nurturing, protecting
and strengthening our
democracy

A Union that strives for more
My agenda for Europe

By candidate for President of the European Commission

Ursula von der Leyen

POLITICAL GUIDELINES FOR THE NEXT
EUROPEAN COMMISSION 2019-2024
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Commission



The EU Green Deal

—

Mobilising research
and fostering innovation
Transforming the
EU’'s ceonomy fora A zero pollution ambition
sustainable future for a toxic-free environment

Increasing the EU’s Climate
ambition for 2030 and 2050

/

Supplying clean, affordable
and secure energy

\

Preserving and restoring
ecosystems and biodiversity

1
From ‘Farm to Fork’: a fair,
healthy and environmentally
friendly food system

/
Accelerating the shift to

sustainable and smart mobility

Mobilising industry
for a clean and circular economy

Building and renovatingin an
energy and resource efficient way

I/

Leave no one behind
(Just Transition)

Financing the transition

TheEU asa A European
global leader | Climate Pact

Towards a toxic-free
environment




Chemicals and the UN Sustainable Development Goals
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Reduce number of
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chemicals and pollution
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The EU Chemicals Acquis

Directive 2010/63/EU on the
protection of animals used in
scientific purposes

/" Regulation 1907/2006 o
on registration, evaluation,
authorisation and restriction of
k chemical substances ‘REACH’

Regulation 1272/2008
on classification, labelling
and packaging of chemical
substances and mixtures ‘CLP’

(" Regulation 1107/2009

on the placing of plant
protection products on the ® ®
k market

Directive 2001/82/EC EC Communieation

teri 5. Reg u I ato ry (2012) 252 on chemical
on veterinary medicinal @ raihres
products Landscape

Community Strategy

o ® on endocrine disrupters
® [
o
o
> [ J
Regulation 528/2012 on o
authorisation of biocidal active ®
ingredients and products Directive 2001/83/EC on
® human medicinal products
' * ¥k

. e European
Regulation 1223/2009 * . .
( on cosmetics products , ol Commission




Animal welfare as an underpinning policy

Article 13 of the Treaty on the
Functioning of the European Union (TFEU)

“In formulating and implementing the Union’s ...

policies, the Union and the Member States shall,
since animals are sentient beings, pay full regard
to the welfare requirements of animals,..”

Directive 2010/63/EU on the protection
of animals used for scientific purposes

"... an important step towards achieving the final
goal of full replacement of procedures on live
animals for scientific and educational purposes as
soon as it is scientifically possible to do so."
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ATLA 37, 285289, 2000
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Towards a circular economy for chemicals

i

CECHA

EUROPEAN CHEMICALS AGENCY

STIP

SCIP database:

Substances of Concern In articles as such or in
complex objects (Products)

European
Commission
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Europe fit for a Digital Age

Commission Work
Programme 2020

Annex I: New Policy Objectives (*)

A European approach to Artificial Intelligence  White Paper on Artificial Intelligence (non-legisiative, Q1 2020),
European Strategy for Data (non-legislative, Q1 2020,
Follow-up to the White Paper on Artificial Intelligence, including on

safety, liability, fundamental nghts and data (legisiative, Incl. impact
assessment, Article 114 TFEU, Q4 2020)




Big data and Artificial Intelligence

Scientific-technical Evaluation Process
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rtificial Intelligence
for Chemical Risk Assessment

o= M o

Optimizing Enhancing Building
Expert Expert Process Cognitive
Identification Collaboration Simulation Models
Underpinning the Evaluation Process Simulating Expert Judgement

Social Aspects and the Decision Making Process
Artificial Intelligence for chemical risk assessment

Wittwehr et al. (2020).
Computational Toxicology 13, in press.
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Regulatory Decision

Toxicology

Big Data in Predictive

CHEMISTRY




Guidelines on trustworthy Artificial Intelligence

ARTIFICIAL
INTELLIGENCE

A
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thics Guidelines for Trustworthy Al a

Human agency oversight

roach

Fundamental rights
Human agency
Human oversight

Technical robustness and safety

Privacy and data governance

Transparency

Resilience to attack and security
Fall back plan and safety

Accuracy
Reliability and Reproducibility

Respect for privacy and data protection
Quality and integrity of data
Access to data

Traceability
Explainability

Communication

Diversity, non-discrimination and fairness

Unfair bias avoidance
Accessibility and universal design
Stakeholder participation

Societal and environmental wellbeing

Accountability

Sustainable and environmental friendly AI
Social impact
Society and democracy]

| Auditability
INimising reporting negatve impa

Documenting trade-offs
Ability to redress




OECD Principles on Artificial Intelligence

Al should benefit people and the planet by driving inclusive growth, sustainable development and well-
being.

Al systems should be designed in a way that respects the rule of law, human rights, democratic values and
diversity, and they should include appropriate safeguards — for example, enabling human intervention
where necessary — to ensure a fair and just society.

There should be transparency and responsible disclosure around Al systems to ensure that people
understand Al-based outcomes and can challenge them.

Al systems must function in a robust, secure and safe way throughout their life cycles and potential risks
should be continually assessed and managed.

Organisations and individuals developing, deploying or operating Al systems should be held accountable
for their proper functioning in line with the above principles .

OECD Council Recommendation on Artificial Intelligence, May 2019
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Modelling in the policy cycle

Policy
anticipation
Policy
evaluation
Policy

Implementation

l\_/ adoption

Evriopeean
Commissian
—

The European Commission’s
Competence Centre on Modelling

Policy
formulation

Policy

European
Commission




1. Problem
formulation

18

Modelling in chemical risk assessment

QSAR models 3. Hazard characterisation ::O;"::: R G
100

Read-across

% 50 LOAEL
Quantitative AOPs 2 e LDS0
E L\ L
T 5 10 15 20 25 30 35
DNEL Dose (mg/kg)
2. Hazard 5. Risk
identification characterisation

4. Exposure assessment

Environmental fate models

Physiological based kinetic b European
models Commission



The Global Portal to Information on Chemical Substance

eChemPortal

> Home

> Substance Search

Chemical Substance
Search

> Property Search

» GHS Search

Chemical Property
Data Search

Knowledge sources for modelling

Thirty four data sources participate under Chemical Substance Search.
Four data sources participate under Chemical Property Data Search.
Two data sources participate under the GHS Search, eleven data sources have

eChemPortal

GHS classifications information.
> What's new?

» General Information

0]

> Participating Databases

OECD eChemPortal

The list of data sources participating in eChemPortal is continuously expanding.

), .
CGSMOSs About Terms chihae Help
-‘-‘ = =D ”
Data Table TC Compare Data Details B Calculate & Predict
Compound Summary@ Data Summary@ IERS

Add
Mon-Cancer TTC. Chemotype Profiles
cMS DS = | Daily intake (ug/day)s Cramer Class® | Waming Decision
DEFAULT Calculate
Molecular Properties.
Query structure
M Calculate
TTC

Database Search

Find
Q Structures & Data
DEFAULT

fems1sam METHYL 2-NONYNDATE

2 studies

\'JLQ\,—\,-V o

High (Class ) Export & Download

Export Excel
Data Table

D Export Chemical
Structure File

COSMOS database

»

designed and developed by un/m

IPChem — (bio)monitoring database

AOP Wiki

Collaborative development
of AOP descriptions
and evidence

Effectopedia AOP
(in beta testing) Xplorer
Visualize attribute
networks to discover
and explore AOPs
in a broader
context

Collaborative development
of quantitative AOPs in
graphical environment

Intermediate
Effects DB

Put chemical-related

AOP components
in a regulatory

context

e.AOP.Portal

Third party

AOP-KB

Shared chemical, biological and
toxicological ontologies

Applications,
plugins

OECD AOP KB



Focus areas for modelling

Mixtures: combined exposure effects Endocrine disruptors
= ®
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Non-communicable diseases

Persistent
chemicals




AOP networks for complex human health effects

AOP 1D 54 [ ——— ] ,._[ m——— ] AOP network for neurotoxicity
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e e o e B B ) S i I
e i 5 = A
- [W:‘::"m'] H-[ dmies JM W'WM] LW:”"M ] M\L‘\\ m"'":‘:"“”w?“ L Z ‘:‘:' r | nm:yl:"n"
S o
7T \M M <L /L

2 | > s
| H -
ari / '".:"'“"““"’] "-
/ \ 54
/ \ H
2 M ,"M 4 Glutamate

\ | dyshomeostasis
orgic naur N 1 5 M.

“ L i [+]
) CYP2E1 Acivaton | AOP ID 260 earning an

memory
w -

AOP 1D 260 AOPID17

Impairment,

European |

21 Commission



Chemicals management for cancer prevention

Chemicals in the
sesssmssmsnsnnns Cancer burden & £ 3 esrsersssrsennenay
: environment :
:
N

!
noun

A 1 AY ik Bi1ke

E Disease trends " "
. Chemicals of Exposure Mixtures &
. & exposed Risk factors Cancer types > P .
: y concern patterns combined effects
H populations
Addressing most Better use of human Biomarkers of exposure
prevalent cancers data ad hoc studies & human biomonitoring

- Health Policies Chemical Legislations %

i impact . . o impact &
TR ST > Adapting carcinogenicity e s e
assessment

O

: Sustainable ’
s T TETE  Lesssssssssssssessssssssasssssnssnssnsnnsnnsnnnes
Sesssssssssssssssssnnsnsnnnnnnnnnnn { Cancer prevention ] Development Goal 3

Carcinogenicity assessment:
Addressing the challenges of cancer
and chemicals in the environment.

Madia et al. (2019).
Environment International 128, 417-429.
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Leveraging toxicity data for ecosystem effects

EcoTTC approach

== O

Application of new statistical distribution approaches
for environmental mixture risk assessment
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Kienzler et al. (2019).
Science of the Total Environment 693, 133510.
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Challenges and opportunities for modelling

Challenges Opportunities
Breadth of Applications ﬂ- -Be-s;o;e-S;ft_w:r: - -:
Problem Formulation Multi-Sectorial E==T\l:w=l\7e‘t=h:;===:

Multi-Regional
Mixtures

Human Relevance

In Silico Animal
Technology Acceptance Free Safety Pccess to Data

Models Assessment

Data Quality

Complex Models

Metabolism Prediction

Application Implementation

Mode of Action

ADME Prediction
Exposure
Complex Toxicities
Assessing Similarity

Uncertainty

Unlocking the potential of in silico chemical safety assessment
Cronin et al. (2019). S R
Computational Toxicology 10, 38-43. Need for Guidance

Access to Methods

Acceptance

24
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Concluding remarks

Business as usual is not an option — “there is no planet B”

The sustainable management of chemicals requires innovation
Innovation in policy making, risk management and risk assessment
Opportunities for sustainable chemistry

Alternative methods for alternative chemicals!
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The Need for Radical Thinking

Knowledge

p—

Experience

Creativity
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Stay in touch

EU Science Hub: ec.europa.eu/jrc

o Twitter: @EU_ScienceHub #ECVAM

The® YouTube: EU Science Hub
0 LinkedIn: Joint Research Centre
o Facebook: EU Science Hub - Joint Research Centre

andrew.worth@ec.europa.eu
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