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Overview

* Current knowledge gaps:
— Limitations of current existing in vitro and in silico hazard detection

systems.
— Long term effects of realistic ENM exposures for both human health &
t h e e nVi ro n m e nt ° Regulatory Toxicology and Pharmacology 91 (2017) 257-266
e

|
I

Regulatory Toxicology and Pharmacology

journal homepage: www.elsevier.com/locate/yrtph —amre

Commentary
Aligning nanotoxicology with the 3Rs: What is needed to realise the short, @ Crosehark
medium and long-term opportunities?

Natalie Burden®, Karin Aschbergerh, Qasim Chaudhry®, Martin J.D. Clift®, Paul Fowler®,
Helinor Johnston', Robert Landsiedel?, Joanna Rowland”, Vicki Stone’, Shareen H. Doak™"’

* High priority to develop and adopt realistic and advanced in vitro tests with
potential to substantially improve the relevance of in vitro approaches
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PATROLS aim & vision

Establish and standardise a battery of
innovative, next generation hazard
assessment tools that more accurately
predict adverse effects caused by long-
term (chronic), low dose ENM exposure in
human and environmental systems to
support regulatory risk decision making.

1st Jan 2018 — 30th June 2021 (42months)
24 partners, 13 countries
€12.7million
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Improved strategy for ENM safety testing

Computational tools to predict

f"’ ec'il:ch've ENM toxic effects based on
n 5:’:’7. IVIVE and structure-activity
modelling relationship (SAR)

Increased knowledge of toxicity
Key Events mechanisms and biomarker

underpinning integration to improve

AOPs alternative bioassays
Advanced in Battery of standardised

vitro & alternative bioassays with
ecotoxicity enhanced realism, sensitivity &
model specificity




PATROLS Concept

ITS for ENM Hazard Assessment
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Realistic (long-term repeated) ENM Exposure

Inrinsic & extrinsic phys-chem material properties;
Dosimetry modelling;
In vivo fate, biokinetics, bioaccumulation
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Advanced Predictive Models to Assess ENM Safety —
Including biomarkers based on AOP-key events

Pulmonary 3D Models GIT & Liver 3D Models Ecological Models

2nd Generation (realistic exposure conditions)

3rd Generation (mechanical /biosensor adaptation)
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Innovation in the research approach

1. Methods to characterise extrinsic ENM properties in realistic complex biological
matrices.

2. Insilico tools for dosimetry, exposure & mechanistic systems biology modelling e.g. In
vitro partico-kinetics model.

3. Advanced ecotoxicity tests relevant to a range of species along the food chain e.g.
PLATEFORM system; TG[EpRE:mCherry] zebrafish model.

4. Innovative, heterotypic in vitro models of the lung, GIT & liver that more closely mimic
human physiology.

5. Improving predictive power of in vitro & in silico approaches (regulatory acceptance)

— Characterising extrinsic ENM properties
— Database of existing high quality in vivo sub-chronic and chronic toxicity data

SOPs are currently being generated: 11 completed, several in process
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Contributing to change through OECD

GD: Inhalation| |
Toxicity ‘ Aquatic
Determination of Testing (Environmental)
the Dustiness of || Ml Transformation o
ENM | ENM

| Standard method for

| determination of dissolution

|| rate of ENM in environmental
media

Adaptation of TG201, 202 &
203 for determination of
ecotoxicity of ENM

GD: determination of
concentrations of ENM in
biological samples for
(eco)toxicity studies

GD: solubility & dissolution

testing in biologically relevant
fluids

OECD Nano-AOP project & OECD GD: Adaptation of In Vitro
PATROLS stakeholder workshop: - Mammalian Cell Based
11-12th Sept 2019, Paris - Activities 1 Genotoxicity TGs for Testing ENM
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Workshop Agenda Outline

Aim: showcase and seek stakeholder / end-user feedback on tools
being developed within PATROLS.

* Morning session:

— Tools currently developed at mid-stage of PATROLS

— We want your feedback please:

1. What would encourage you to consider data generated / reduce
uncertainty in use of these tests for hazard assessment?

2.  Which models/tools would you see value in taking forward/ accelerating
into a risk assessment setting and why?

3. Are the tools applicable across all or only certain sectors?

e Afternoon Session:
— Open general discussion / break-out groups
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Thank you for your
attention &
guestions!

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 760813. www.patrols-h 2020.eu



