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Next Generation Risk Assessment (NGRA)

A Strategic Roadmap for Establishing
New Approaches to Evaluate the Safety
of Chemicals and Medical Products
in the United States
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Next Generation Risk Assessment (NGRA)
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‘Omics

__Invitro pharmacological profiling

3D culture systems
Organ-on-chip

Pathways modelling
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Case Study Approach... Imagine we have no data
for: Coumarin
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PBK Modelling Safety 44 Screen
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/BioMap Systems

Stress Pathways

ac 4H LPS SAg  ~ BESC  CASMIC HDF3CGF ~ KF3CT ~40 Biomarkers; 3 Timepoints; 8 Concentrations; ~10 Stress Pathways
)‘f /ah Biomarker Celltype  Stress pathway PoD
: \)ﬁ
Cell System | Endothelial [Endolhellal PBMC + PBMC + Bronchial Coronary Fibroblasts Kera(momes— “J-M)
4+ +] + E E Epi C: 1b+ + |+
Rapemom) hiel | Fama | Cohons: | it || T | s ATP (6h) HepG2 794 (363-977)
IFNy) IFNy) +bFGF+PDG | IFNy +TGFb) cell health
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Log 185uM | Som RN |ofoul ] NenM | eneMt ]| S S0 Phospholipidosis (24h) HepG2 cell health 759 (437-977)
:::'"c':::“ P?zl'zlmﬂm IM;‘7§€11 :;.;l;;)mﬂon {ZZ'JZT“"“ . GSH (24h) HepG2 o.xldatlve st.ress 851 (301-1000) @, aw EvOTEC cOmPANY
(>20%)* Tissue Factor IL-8 (24h) HepG2 inflammation 912 (575-1000)
-26%) OCR (1h) 62 (2.6-776)
Biomarker HLA-DR Eotaxin-3 - - PAI-l VCAM-1 MMP-1 IL-1a mitochondrial
(.:;.lj?/:]db (-13%) [s-llés%l (-18%) (TIFS%] (-14%) (-16%) OCR (Gh) NHEK toxicit 468 (214_794)
16%) (-17%) oxicity
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Reserve capacity (1h) 44 (23-96)
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across all cell systems. No immunomodulatory effects at relevant concentrations toxicity
Reserve capacity (24h) 794 (295-1000)

Data suggest that coumarinis not an anti-inflammatory compound
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Bio:Spyder

Computational Toxicology
Volume 16, Novernber 2020, 100138

ELSEVIER

High Throughput Transcriptomics (HTTr)
. Coumarin dose range 0.001uM to 100uM A Bayesian approach for inferring global points of
24 hourtime point

. QC and normalisation in DESeqz Joe Reynolds & B, Sophie Malcomber, Andrew White

. BMDExpress2 applied to determine NOTEL (3 pathway approaches) * Bayesian approach to estimate maximum no effect concentration published
in 2020 (Reynolds et al. 2020)
* Method applied to multiple HTTr datasets generated with coumarin

departure from transcriptomics data
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Margin of Safety considering PODs and Exposure

PoDs and plasma C,,,, (UM) are
expressed as total concentration

PubChem Cell Stress Panel

—— Body loti
_— Fac;CLr‘;:: T f ' T T

t

Chax €XpPressed as a distribution:

« Line = median (50t percentile)

« Inner band = 25t-75th percentile

« Outer band = 2.5t1-97.5t" percentile
(95th credible interval)

Concentration (UM)
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Application of Ab Initio Approach: NGRA

Margin of safety is the
fold difference
between the Cmax
and the in vitro POD

Exposure > Bioactivity Xposure = Bioactivity | | Exposure < Bioactivity
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e .é; TF Accelerating the Pace of Chemical Risk Assessment
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An NGRA Example from a Homecare Product
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BIODEGRADABLE \ & QUIX

OH OH
Partnering with @Evonik, we have
harnessed a naturally occurring process
to develop a first-of-its-kind ingredient
for household cleaning products:

hamnolipids NGRA included:

# 100% renewable Detailed consumer exposure work
# 100% biodegradable In vitro skin penetration work
Understanding metabolism

In vitro immunotoxicity assessment

“AGENTE DE LIMPIEZA

YRENOVABLE* [ &

First launched in our Quix dishwashing
liquid in Chile.

#OurCleanFuture

10:24 am - 23 Sep 2020 - Twitter Web App o
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Conclusions

Non-animal safety assessments for consumer goods are moving from
‘might be possiblé in theory ' to ‘case studies of NGRA in action’

NGRAt‘.is a framework of non-standard, bespoke data-generation, driven by the risk assessment
questions

Towards replacement of animals for scientific purposes

Enabling a transition from using data from tests in live animals to one founded on
understanding the effects of chemicals in humans using computational approaches and in
vitro methods that evaluate changes in biologic processes using human cells

Need to ensure quality/robustness of the non-standard (non-TG) work S
More published examples to increase confidence for regulatory application e.g. (} [22:] EUTOXRISK
Importance of characterising uncertainty to allow informed decision-making -
Shortcomings will be addressed by current and future research; NGRA will constantly evolve.
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