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Four Pillars of Chemical Risk Assessment

Risk assessment
— Fit for purpose
- Uses tiered approaches depending on data available, time and resources

Step 1

o . Identify toxic effects
Hazard Identification

Quantify toxic effects:
Step 2 - Dose response
- Reference Point

Hazard Characterisation - Reference value

Step 3 Occurrence
Exposure Assessment x Consumption

Step 4 Hazard vs
Exposure: Risk

Risk Characterisation
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4,750 Inventory of EFSA’s chemical
Substances RA since its creation in 2002

Easy Reference and Crisis

» Crisis: Free, Quick, Easy access to
EFSA’s Chemical Hazards Data

» Tool for stakeholders

What does OpenFoodTox Contain?

Avoid duplication of efforts

International Harmonisation
and Data Sharing

« OECD Harmonised Templates
« Data sharing




What does OpenFoodTox Contain? (2) %~ efsam
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Substance Identity : CAS, IUPAC, SMILES etc.
® Single Substances (e.g. flavourings)
" Group of Substances (e.g. mixture/formulation)

" Opinions

® Conclusions on Pesticides
= Statements

Title, Publication date, link etc.

Genotoxicity
Reference Points
" Human and Animal health and Ecological RA

Reference Values

® Regulated products: e.g. ADI for pesticides

" Nutrients: e.g DRV for vitamins and minerals
® Contaminants: TDI for acrylamide
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Downloading All Data From OpenFoodTox

https://doi.org/10.5281/zenodo.780543
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OpenFoodTox: EFSA's chemical hazards
database

Bassan, Arianna; Ceriani, Lidia; Richardson, Jane; @ Livaniou, Anastasia; Ciacci, Andrea; Baldin, Rossella; Kovarich, Simona;
Fioravanzo, Elena; Pavan, Manuela; Gibin, Davide; Di Piazza, Giulio; Pasinato, Luca; Cappé, Stefano; Verhagen, Hans;
Robinson, Tobin; @ Dorne, Jean Lou

Background: EFSA's remit and chemical risk t of regulated products and contaminants

The European Food Safety Authority (EFSA) has the remit to provide scientific advice to risk managers and decision
makers through risk assessment and risk communication on issues related to "food and feed safety, animal health and
welfare, plant health, nutrition, and environmental issues”. Risk assessment has been defined as "a scientifically based
process consisting of four steps: hazard identification, hazard characterisation, exposure assessment and risk
characterisation” (EC, 2002).

In the food and feed safety area, hazard identification and hazard characterisation aim to determine safe levels of exposure
for regulated products or contaminants as “reference values' to protect human health, animal health, environmental-
relevant species or the whole ecosystem. Such reference values for a given species are most often derived by

using a “reference point" determined from the critical toxicological study on which an uncertainty factor? is applied.

Since its creation in 2002, the European Food safety Authority (EFSA) has produced risk assessments for more than 4,750
unique substances in over 1,800 Scientific Opinions, Statements and Conclusions through the work of its scientific
Panels, Units and Scientific Committee.

For regulated products, these risk assessments have been performed by five scientific panels and four supporting units.

EFSA's chemical H ds Database : OpenFoodTox

OpenFoodTox is a structured database summarising the outcomes of hazard identification and characterisation for the
human health (all regulated products and contaminants), the animal health (feed additives, pesticides and contaminants)
and the environment (feed additives and pesticides).

3,865

@ views

1,746

& downloads

See more details...

See more details
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Microstrategy Tool (1)

https://www.efsa.europa.eu/en/microstrategy/openfoodtox
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Substance Browser

-

¥ Substance name (1 5...

Boronco...

¥ Compound CAS number

Search Compound CAS number

Please, use one search field at a time and click on ™Apply™. If more than one filter is used, the tool will intersect all searched data.
If you wish to see the alternative names (synonyms) of a substance please, select the substance name in the Substance characterisation table.

Substance Characterisation Synonym

. Substance Browser l" Reference Values "' Reference Point

Bl 2

Substance has Component CAS number EC Ref No Molecular formula Smiles Boron compounds
not part of group assessment Borate (BO3)3- B([O-1{[0-1)[0-] E 284
- Boron compounds not part of group assessment Boric acid 11113-50-1 BH3O3 B{O) Q)0
EFSA outputs
Substance Author Published Output Title Output Legal url
1d Type Basis
of Boron (Sodium Borate and Boric Acid) B
ron EFSA 07/13/2005 43 Opinion of the Scientific Panel on Contaminants in the Food Chain on a EFSA Regulation http://dx.doi.org/10.2903/7.ef=a.2005.237
compounds CONTAM request of the Commission related to concentration limits for boren and opinion EE ) No
fluoride in natural mineral waters 178/2002

Hazard Characterisation: Reference points Clg

Substance Author Year Output Study Test Type Species Route Duration Endpoint Qualifier Vvalue Unit Effect Toxicity
Id (days)

Boron EFSA MDA 2004 2 Human reproduction Rat oral: 21 NOAEL = 9.6 mg/kg body teratogenic
compounds health toxicity feed bw/day weight
Boron EFSA 2005 43 Human reproduction Rat oral; 21 MNOAEL = 2.6 ma/kg body teratogenic
compounds CONTAM health toxicity feed bw/day weight

Hazard Characterisation: Reference values
Substance Author Year Output Id Assessment Qualifier Value Unit Population
Boron compounds EFSA MDA 2004 2 UL = 0.16 ma/kg bw/day Consumers - Adult women, lactating
Boron compounds EFSA MDA 2004 2 UL = 0.16 ma/kg bw/day Consumers - Adult women, pregnant

Genotoxicity
Substance Author Year Output Id Genotoxicity
Boron compounds EFSA MDA 2004 2 Megative
Boron compounds EFSA COMNTAM 2005 43 Mo data
Boron compounds EFS4 AFC 2006 377 Mo data
Boron compounds EFSA CEF 2012 472 Mo data
Boron compounds EFsA CEF 2013 2392 MNo data
ey 0 00 00
—
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1 - 15:23
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m Overview of studies, species and reference points available in OpenFoodTOx - click on the box to view reference points records
Reference Point v Rat Human Mouse
Apply . Endpoint
BMDL10
NOAEL B BMDL10
¥ Study (5) v
NOAEL | dose level B RPF
b
o B NOAEL
i Animal (non-target species) ... NOAEL Rabbit B BMDLOS
¥ Animal (target species) health I W Aoen lnl
e ] NOAEL
i Ecotox (soil compartment)
B l Number of records
i Ecotox (water compariment) Pig )
. I S [ — Min: 1
1 Human health .
- Unspecified —— Max: 1,631
o s [ N I ] I
Reference points e v
Species Endpoint Substance Study = Test Route Duration Qualifier Value Unit Effect Tox|
- type (days)
American BMOL10 Nivalenol and Human acute oral: gavage 0 = 014 mgfkg bwiday clinical signs systen
mink Nivalenol-3- health toxicity
glucosides
Amenican BMDL10 T-2 toin, HT-2 Human acute intraperitoneal 0 = 2587 pa'kg bw clinical signs systen
miink toxin, Mecsolaniol health toxicity
and its phase Il
metabolites
Amencan RPF Nivalenol Human acute oral: gavage 0 = 1 dimensionless clinical signs systen
mink health toxicity
Amencan RPF Nivalenol-3- Human acute oral: gavage 0 = 1 dimensionless clinical zigns systen
mink glucoside health toxicity
Cynomolgus MOAEL Camphechlor Human chronic Mot reported 3 = 100 pa'kg bwiday immunclogy immur
menksy health

Substance Browser /  Reference Values Reference Point £ Background Documents




The Future of OpenFoodTox 2.0 2018-2022 X efsam
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Collect new properties
* Physico-chemical properties, TK data, bioaccumulation etc
« SuUMmMmary exposure estimates
« Intermediate effects (mechanistic data)

New and updated OECD harmonised Templates

* Design template for Weight of evidence, biological relevance and
uncertainty

« Update mechanistic (OHT 201) and TK template

Link OpenFoodTox with modelling platforms
* QSAR models e.g VEGA
* Published EFSA values and Predicted values
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OpenFoodTox 2.0 - efsam

Chemical Information Structure
Physico-chemical properties

Exposure Summary Exposure

EFSA Outputs

: : Genotoxicity
Toxicological Toxicokinetics vitro vivo

Information Toxicodynamics vitro vivo

EXTERNAL SCIENTIFIC REPORT

VED: 31 March 2017 AMENDED 14 July 2017

‘ M Od e I I i n g P I a tfo r m :::Zzsoa/sp.efsa.zou.EN»uos

Developing innovative Jin silico models with EFSA’s
OpenFoodTox database

New Approach Methodologies (NAMs)

TOXICITY CHEMICAL STRUCTURE

@ =1 i)
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Connecting Exposure, Dosimetry and Effects

What the body does to the chemical

What the chemical does to the body

Toxicodynamics

External Toxic

dose ”| Effect

External Internal \ Toxic

dose " dose "| Effect

External Internal Target organ Toxic

dose " dose "| Dose *| Effect

External Internal Target organ Target organ Toxic

dose " dose "| Dose "metabolism "| Effect
<§ternal Internal Target organ| | Target organ||| Target organ | Toxic
e " dose " dose metabolism ]| responses "| Effect _—
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Mode of Action and Adverse Outcome Pathways
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Chemical

|
Cl'oxicokinetics v Chemical prope@

| l

Receptor/Ligand interaction

Molecular target  pnA binding

Protein oxidation
Mode of l

Action Gene activation

Cellular response ) )
Protein synthesis

Altered signaling Adverse
I Outcome
_ Pathway
Tissue/Organ Altered Physiology/

Disrupted homeostasis

: |

Individual/Organism Lethal effects

Sub-lethal effects

l l

Population
12
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State of play in EFSA > efsam

= Alternatives to animal testing are key for EFSA:

» Development of new tools for chemical risk assessment (RA): Fit for purpose
for regulatory contexts (data poor, data rich)

»178 REFIT exercise of the EU Food Law requires publications of all available
data used in EFSA : Open data and in silico models

»EFSA’s upcoming Chemical Risk Assessment strategy

= EFSA active in this area:
»Open source toxicological databases (OpenFoodTox)

»Development of physiologically-based kinetic (PB-K) models for humans (incl.
TK and IVIVE), farm animals and fish

»International cooperation: OECD PBK guidance for RA applications
»Platform for generic TK and IVIVE modelling

13
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= International Cooperation (2016-2020)
> State of the art Workshop at JRC with national and international bodies (US-EPA,

FDA, EFSA, RIVM,HSE, etc)
» OECD Guidance document: Use of TK/PB-K models in RA (2020)

Computaticnal Toxicology 9 (2019) 61-72

JRC CONFERENCE AND WORKSHOP REPORTS

Contents Usts avallable at SclenceDirest

EURL ECVAM WORKSHOP ON Computaiigual Texicology

N EW G E N E RATIO N O F }] ,| -"H K journal hom epage: www.elsevier.com/locete/comtox
PHYSIOLOGICALLY-BASED

KINETIC MODELS IN RISK Next generation ?lzysiologif:ally based kinetic (NG-PBK) models in support
ASSESSMENT of regulatory decision making :

A, Paini™*, J.A. Leonard®, E. Joossens®, J.G.M. Bessems™, A. Desalegn®, J.L. Dome®, LP. Gos]i.ngd,
M.B. Heringa®, M. Klaric’, T. Kliment®, N.I. Kramer®, G. Loizou®, J. Louisse’™, A. lumen’,

J.C. Madden®, E.A. Patterson’, 5. Pmenga™®, A, Punt™, R.W. Setzer”, N. Suciu®, J. TroutmanF,
M. Yoon™*, A. Worth®, ¥.M. Tan'

* Purapeam Conmiison Jane Reserch Caure, Bpre, lmly
b Oak Ridge bessimer for Solews amd Edwradon, 100 ORAL Wy, Osk Ridge, TN 37830, LA

4 » |||.

Paini A, Joossens E, Bessems J, Desalegn A, Dome IL, Gosling JP, Heringa MB,
Klaric M, Kramer N, Loizou G, Louisse J, Lumen A, Madden JC, Patterson EA,

Proenga S, Punt A, Setzer RW, Suciu N, Troutman J, Yoon M, Worth A, Tan ¥YM. * Ergnpean Faod Safery Aushariy, 1o, Via (ke Magrno, 14, 43126 Forma FR, kaly
Aokl of Mihemases, Untwrsty of Lesds, Laedk, UK
*RIVM - The Nasons! besdese for Publle Heolth omd the The
Cometcs Paope, Brssek, Bagm

# bl for Rik Amesmens: Somws, Ueecks Utvasity, P00 B 80177, 3508TD Usechs, The NMerhe slards
" Hieglth and Safery Fxecarive, Boson, UK
" Do of Toodeodogy, Wogershyen Dntversicy, Tubuloom 5, 6703 HE Wagmingen, The Mesherbmds
"o of Bibchemidcnl Takeology, Masonal Genter for Toxdoskogioa! Researek, U5 Poud aed Dy Advwindisuson, Jeffersn, AR 72079, USA
" Sehoal of Pharmecy amd Bimodendar Scemces, Liverpood Johm Mooves Undve mity, Byrom Sweer, Iiverpood L3 3AF, UK
" Schard of Ergimerring, Untversry of Liverpaod, Liverpocd L6 2GH, UK
“RINILT Wageningen Untversity and Rewarch, Al bibos 7, G708 WE Wagersngen, The N therlm
2017 LS. Envviranmuersnl Frowecsa Agency, Masomal Expoare Reseor b Labomuory, 109 TW Alevander Drtve, Research Triangle Fark, NC Z7709, IISA
“DISTAS, Universad Comodies del Sorme Caove, Plocmess, Brly
P Cemaral Producr Sajery, The Frocer & Gamible (hmpary, Cinedmas, OF, UEA
A SchVaska, & Davs Drive, PO Box 110566, Ressach Triangle Pork, NC 27709, USA
* Flemish Iesinoe jbr Techmologivnl Researel (WITOY, Mod, Belghm
TonSgusegies, Rewarch Tramgle Pank Office, 1249 Kildure Fom Road 134, Cary, NC 27511, DEA
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Toxicokinetics and Toxicity

v Main evolutionary goal of biotransformation: DETOX (TOXIFY ?)
Metabolism (liver + other tissues):
From Lipophilic (+ absorption) to hydrophilic (+ excretion in urine or bile).

v' Can we predict Kinetics quantitatively for humans, animals and other species ?

Elimination

Bioactivation

Food / Excretion | L. /VJ Toxicity
Chemical -—+ External —H»Internal -+Target organ | ...ttt :

Metabolism

Detoxification

A 2N
Elimination




Toxicology in Vitro 60 (2019) 61-70

Contents lists available at ScienceDirect

Toxicology in Vitro

journal homepage: www.elsevier.com/locate/toxinvit

Review

Physiologically based kinetic models for farm animals: Critical review of m)
published models and future perspectives for their use in chemical risk
assessment

L.S. Lautz™", R. Oldenkamp", J.L. Dorne”, A.M.J. Ragas™*

* Department of Environmental Science, Institute for Water and Wetland Research, Radboud University Nijmegen, Houtlaan 4, 6525 XP Nijmegen, The Netherlands
" European Food Safety Authority, Via Carlo Magno, 1A, 43126 Parma, Italy
* Department of Science, Faculty of Management, Science & Technology, Open University, 6419 AT Heerlen, The Netherlands

Contents lists available at ScienceDirect

Science
Total Environment

Science of the Total Environment

AA0

ELSEVIER

2

journal homepage: www.elsevier.com/locate/scitotenv
Review
Dynamic energy budget models in ecological risk assessment: 1.),
From principles to applications e

Jan Baas **, Starrlight Augustine ®, Gongalo M. Marques ¢, Jean-Lou Dorne ¢

External
Concentration
(over time)

Damage
dynamics
(over time)

(over time)

Sub-Lethal Effects
Growth and
Reproduction e.g. DEBtox
for animals

—- e.g. Plant models

European Food Safety Authority

Science of the Total Environment 651 (2019) 516-531

Contents lists available at ScienceDirect

Science of the Total Environment

ELSEVIER

journal homepage: www.elsevier.com/locate/scitotenv

Generic physiologically-based toxicokinetic modelling for fish: "l
Integration of environmental factors and species variability =

Audrey Grech *"<, Cleo Tebby ? Céline Brochot %, Frédéric Y. Bois *, Anne Bado-Nilles ¢, Jean-Lou Dorne 9,
Nadia Quignot ®, Rémy Beaudouin *“*

* Institut National de | Environnement Industriel et des Risques (INERIS), Models for Ecotoxicology and Toxicology Unit, Parc ALATA, BP2, 60550 Verneil-en-Halatte, France

® Analytica Laser, 3 rue de larrivée, 75015 Paris, France

 Institut National de I Environnement Industriel et des Risques (INERIS), UMR- 02 SEBIO, Parc ALATA, BP2, 60550 Verneuil-en-Halatte, France

¢ European Food Safety Authority (EFSA), Scientific Committee and Emerging Risks Unit, Via Carlo Magno 1A, 43126 Parma, Italy
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SCIENTIFIC OPINION

ADOPTED: 27 June 2018

doi: 10.2903/j.efsa.2018.5377

Scientific Opinion on the state of the art of
Toxicokinetic/ Toxicodynamic (TKTD) effect models for
regulatory risk assessment of pesticides for aquatic
organisms

EFSA Panel on Plant Protection Products and their Residues (PPR),

Colin Ockleford, Paulien Adriaanse, Philippe Berny, Theodorus Brock, Sabine Duquesne,
Sandro Grilli, Antonio F Hernandez-Jerez, Susanne Hougaard Bennekou, Michael Klein,
Thomas Kuhl, Ryszard Laskowski, Kyriaki Machera, Olavi Pelkonen, Silvia Pieper,
Robert H Smith, Michael Stemmer, Ingvar Sundh, Aaldrik Tiktak, Christopher J. Topping,
Gerrit Wolterink, Nina Cedergreen, Sandrine Charles, Andreas Focks, Melissa Reed,
Maria Arena, Alessio Ippolito, Harry Byers and Ivana Teodorovic
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Stepwise approach to develop -
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-based Kinetic models

1.Data Collection
" Physiological and biochemical parameters for each species
" Chemical specific parameters including phys-chem, TK etc.

2.Integrate the data into an algorithm
" Physiologically-based model
®" Harmonise sensitivity, variability and uncertainty analysis

3. Develop case studies and guidance document
" Compare published and predicted values
® Guidance : TK data/models in RA (OECD in prep, EFSA 2020+)

4. Develop an Open source platform for users
= All Data and models integrated into a user-friendly platform
" Predict TK ad TD properties and accelerate the RA process



Open source PBK models

Contents lists available at ScienceDirect .
OCI ce
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Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

Generic physiologically-based toxicokinetic modelling for fish:
Integration of environmental factors and species variability

Audrey Grech <, Cleo Tebby ?, Céline Brochot ¢, Frédéric Y. Bois ?, Anne Bado-Nilles ¢, Jean-Lou Dorne ¢,
Nadia Quignot ®, Rémy Beaudouin *“*
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Physiological parameters for four fish species
(rainbow trout, zebra fish, fathead minnow and
three-spined stickleback) as the basis for the
development of generic physiologically-based
kinetic models reesin

Grech, Audrey; Tebby, Cleo; Brochat, Geline; Bois, Frederic; Bado-Nilles, Anne; Dome, Jean Lou; Quignet, Nadia; Beaudoin, O pen Al R E
Remi

This excel flle (DOL: 10.5281/2en000.1414332) provides physiological parameters and their inter-individual variaility
(mean, coefficient of variation, sample size) for four fish species: rainbow trout (Onchorhynchus mykiss), zebrafish (Danio
rerio), fathead minnow (Pimephales promelas), and th aculeatus). These
physiclogical parameters were estimated basad on the results of extensive literature searches and specific experimental

Sl 17

‘@ views & downloads

See more detalls.

data descrived in Grech stal (2013) Publication date:
September 20, 2018
This fileis associated with R codes (DOI: 10.5281/2enodo.1414332) for generic PB-K models, partition coefficient Dor:

Quantitative Structure Activity Relationship (QSAR) models for each fish species and parameterisation of model for males
and females of each species separately

The full data callection and implementation of the madels using case studies are described in Grech et al, 2018
(https://doi org/10.1016/] scitoteny:2018.03.163)

Keyword
e itz o

Toxicity_Testing

fpdf | showan | x

W 5B = Ll @@ = {1 S

September 20, 2018

ove [ oveneces

Development of generic physiologically based
kinetic models for four fish species: rainbow
trout, zebra fish, fathead minnow and three-
spined stickleback

Grech, Audrey; Tebby, Cleo; Brochot, Celing; Bois, Frederic; Bade-Nilles, Anne; DORNE, Jean Lou; Quignot, Nadia; Beaudoin,
Remi

The R codes with the DOI: 10.5281/zenodo. 1414332 presented here constitute generic physiologically-based models for
four fish species: rainbow trout (Oneharhynchus mykiss), zebrafish (Danio rerio), fathead minnow (Pimephales promelas),
and three-spined stickleback (Gasterosteus aculeatus). In additicn, the functions "ODE” in Desolve package:and
"soboljansen were Used to solve the PBK models numerically and carry sensitivity analysis using sobal piots. The full data
collection and implementation of the models Using case studies is described in Grech etal, 2018

The R codes are provided for:

1. Generie R eode for PB-K modelling and partitien coefficient Quantitative Structure Activity Relationship (QSAR)
models

2 Generic codes for ach species and sex

3 Parameterisation of madels for each males and females of each species separately:
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IV injection
Contents lists available at ScienceDirect Oral uptake
Egestion
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. Gut lumen
: Toxicology Letters TL Gt e
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ELSEVIER journal homepage: www.elsevier.com/locate/toxlet ik : Liver
0 Heart
o
u Brain
Generic physiologically based kinetic modelling for farm animals: Part II. ) s Adipose tissue
o e . . . . . Gheck for
Predicting tissue concentrations of chemicals in swine, cattle, and sheep s b Muscle
I
. . Bone
L.S. Lautz™*, S. Hoeks®, R. Oldenkamp®, A.J. Hendriks®, J.L.C.M. Dorne”, A.M.J. Ragas™* o
L
* Department of Environmental Science, Radboud University Nijmegen, Houtlaan 4, 6525 XZ, Nijmegen, the Netherlands o Ll
" European Food Safety Authority, Via Carlo Magno 1A, 43126, Parma, Iraly d | ( Kidney I<
¢ Department of Science, Faculty of Management, Science &Technology, Open University, 6419 AT, Heerlen, the Netherlands
< f Milk le
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= New data requirements for pesticides (283/284 2013) : Compare in vitro metabolism rat/human

Quantitative In vitro In Vivo Extrapolation for Human

» Collaborative case studies with national/international (2016-2020):
1. Use of human in vitro metabolism data and QIVIVE models in RA

2. Prediction of human kinetics for compounds relevant to EFSA panels (e.g. pesticides,
contaminants, food additives, botanicals)

Toxicology Letters 312 (2019) 173-180

gy 12(2019) 100092
Contents lists available at ScienceDirect ‘i Contents lsts available at ScienceDirect
: Computational Toxicology
Toxicology Letters :
T[l ELSEVIER journal homepage: www.elsevier.com/locate/comtox
journal | | S
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Keyvin Darney", Emanuela Testai", Franca M. Buratti’, Emma Di Consiglio”, Emma E.J. Kasteel',

Nynke Kramer’, Laura Turco”, Susanna Vichi", Alain-Claude Roudot", Jean-Lou Dorne",
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» Guidance on use of human in vitro metabolism studies to be developed by Pesticide panel (Nov
2019-2021)

» Take into account difference in metabolism for human risk assessment
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Opensource Source Tools

European Food Safety Authority

= TK plate : Generic PBK and QIVIVE models for single compounds and
mixtures in humans, farm animals and fish (Prototype in 2020)

= OpenFoodTox 2.0: Integrating Tox data and QSAR models (2019-2022)
= Case studies for interactions (humans, fish, bees etc)

Toxicology and Applied Pharmacology 370 (2019) 184-195

Contents lists available at ScienceDirect
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- . Lumen tion
Toxicology and Applied Pharmacology e ';' o
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Archives of Toxicology

https://doi.org/10.1007/500204-018-2325-6

@CmssMark
The Yin-Yang of CYP3A4: a Bayesian meta-analysis to quantify
inhibition and induction of CYP3A4 metabolism in humans and refine
uncertainty factors for mixture risk assessment
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Building a TK platform for species of relevance

External Internal Target organ| | Target organ
dose [7| dose ||  dose | metabolism
Physiological
Data I ST e Internal Dose
g Dow ‘" TK parameters
_ Tissue residues
o Reverse dosimetry
o > Species-specific TK
Interspecies
;‘-:.'55; °“ Differences
e= - wemasous Human Variability
. o TKTD modellin
Chemical Specific —Data g
Exposure Sensitivity
Physico-chemical Uncertainty
Metabolism

N W

‘efsam

European Food Safety Authority

@ Physiokagicaty- Besed Toricoki ® [RT—— + - o x I
“ c & * G @O0 @ :
5% Apps ) The PubChem Prajs & Chemisiry Dashica... 4 Home - IUCLID Fouille do temps £} ScholarOne Manwe.. [l HOME [ Bocument 0w

January 24, 2019 | sottvare | open access |

TKPlate: R package prototype for TK models 54 mf" ,

graphical interface ey

@ Wie ran-Lou

OpenAIRE

‘concept by Nadia Guignot and Billy Amzal at
uropean Food Safety Authority project Publication date:

danuary 24,2019

D Rbuidignore 83 Bytes

H © Type here ta search

22



In vitro metabolism

Toxicology Letters 312 (2019) 173-180
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European Food Safety Authority

In vivo variability/ uncertainty
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TK Plate: Open Source Models

MODELLING WORKFLOW

Allometric
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Monte Carlo
Db U lation variability
simulator

C-based ext. For
faster
computation

N W
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European Food Safety Authority
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outputs
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The Benefit of Cooperation - efsam

= APCRA “Accelerating the Pace of Chemical Risk Assessment”

»Created under the lead of US-EPA together with EFSA, ECHA, Health
Canada, NTP and other agencies (Japan, Singapore etc.).

»Aims to provide 1. Common understanding of NAMs (regulatory contexts
and examples), 2. Master list of common chemicals of interest for ongoing
and future NAM applications, 3. Potential sources of NAM information for
sharing and use. 4.Develop and share case studies of mutual interest.

»Desired outcomes 1. Address data gaps in existing evaluations, 2.Evaluate
data poor chemicals, 3.screening and prioritisation 4.Acceleration of the
pace of assessments and risk-based evaluations.

»Yearly meetings in the US, Europe, Canada with the next meeting planned
for October 2019 in Research Triangle Park US-EPA
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The Benefit of cooperation II | . efsam

» Successful collaborations within ACPRA

»US-EPA led Case study (2017): How conservative are in vitro predictions
compared with in vivo point of departures (PODs) ?

»Cooperation with Health Canada, ECHA, ECHA and others.
»EFSA’s support
1. Regular conference calls,
2. Curated in vivo Tox data for relevant compounds from OpenFoodTox,
3. Description OpenFoodTox
Utility of In Vitro Bioactivity as a Lower

Bound Estimate of In Vivo Adverse
Effect Levels and in Risk-Based

Prioritization

Katie Paul Friedman*, Matthew Gagne, Lit-Hsin Loo®, Panagiotis Karamertzanis$, Tatiana Netzeva®,
Tomasz Sobanski$, Jill Franzosa", Ann Richard*, Ryan Lougee*, Andrea Gissi’, lia-Ying Joey Lee*, Michelle
Angrish!l, Jean-Lou Dorne, Stiven Foster'", Kathleen Raffaele"", Tina Bahadori!/, Maureen Gwinn*, Jason
Lambert*, Maurice Whelan", Mike Rasenberg?, Tara Barton-Maclaren®, Russell S. Thomas*
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Possible joint activities with MS and Focal Point ? ~. . efsam

European Food Safety Authority

»Sharing opensource databases + relevant models

»Joint case studies and training. Illustrate NAM applications (human, animals,
ecology) incl. in vitro data, metabolism and TK modelling, OMICs,
biomonitoring and risk-based evaluations.

»Identify common mid-term and long-term priority areas for collaboration for
new tools and case studies

1.TK models for all test species in regulatory area,
2.Tools integrating state of the art information (in vitro, AOP, OMICs etc.) ?,
3.Common guidance documents

»PhD Programmes ?

= Feedback proposal from focal point ?
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Integrating State Of The Art Methods And Data Stream . efsam

European Food Safety Authority

In vitro

——

OpenFoodTox and

PBPK

MATRIX

ACTIVITY-ACTIVITY
RELATIONSHIP

EEREE> > <=1 » k2 » kg3 » kes >
Chemicals D> e1 > ke2 > kes » «es >
Epidemiological AOP/MoA
P g — TN
Data [CiERicEE)> ) > «=1 » ke2 & Kke3 » ke4 S In Silico
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Conclusions and Future Perspectives ~ efsam

-« Open source Tools support risk assessment
.~ 4 -Reduce animal testing
NWE¥Y -Train current and next generation of Risk Assessors

- TKPlate

»Support Open source models for RA community

»0Open source models on EFSA knowledge junction (Zenodo)
»Further development: Range of test species + case studies
»Training staff and RA community

* Future Collaboration with Member States
Sharing data, models, developing common case studies ?

 New speciality section in EUROTOX: IN2TOX (In vitro in silico)
Kick off 9 Sep 2019 Helsinki

29




o D

T éfsa =

European Food Safety Authority
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Stay connected o efsam

Subscribe to
www.efsa.europa.eu/en/news/newsletters
www.efsa.europa.eu/en/rss

Engage with careers
www.efsa.europa.eu/en/engage/careers

Follow us on Twitter
@efsa_eu
@plants_efsa
@methods_efsa
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