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Success in skin allergy NGRA- Unilever SARA Model

NAMs mapped into the AOP Bayesian computational model that integrates
information from the historical data and NAMs
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Distributions of Oral Equivalent Values and Predicted Chronic Exposures

ivity

this type of NGRA is that if
there is no bioact
observed at consumer-
relevant concentrations, there

The hypothesis underpinning

can be no adverse health
effects.
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Progress in the application of NAMs in NGRA for systemic safety

NAMs applied in an ab initio hypothetical NGRA case study (e.g.
coumarin and phenoxyethanol)
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Exposure-led and hypothesis driven NGRA

0.1% COUMARIN IN COSMETIC PRODUCTS
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The key NAMs in our NGRA approach
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Exposure and PoD are plotted and used to derive a Bioactivity-Exposure Ratio (BER)
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APRCA approach to evaluate the integration of exposure and bioactivity

TOMICOLOGICAL SCIENCES, 173(1), 2020, 202-225 ASTAR HIPPTox ToxCast AC50

EC10 (uM) (uM)
SO | ‘ Society doi: 10,1093 toxsci/kE201
Toxloo]_og}r SpOﬂ |g ht Advance Access Publication Date: Septerber 18,2019

Research Article
academic.oup.com/toxsci @

Apply high-
throughput
toxicokinetics

Utility of In Vitro Bioactivity as a Lower Bound Estimate (httk) to get
of In Vivo Adverse Effect Levels and in Risk-Based meg/kg-bw/day

Prioritization @
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e Evaluation of in vitro NAMs, exposure modelling and dose-response models.
* For 89% of the chemicals NAM PoD was more conservative than the traditional POD.

* Bioactivity:exposure ratios (BERs) approach useful for accelerate screening and assessment using NAMs for hazard
and exposure.
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Approach to evaluate our in vitro NAMs and computational models for risk
assessment- benchmarking BERs generated using the toolbox against existent safety decisions

@Establlsh a core toolbox of NAMs (in vitro and
computational) that can be used to provide BERs which
HTTr-3 Cell stress
~ celllines panel

IPP

Vi /

enable protective systemic safety decisions to be made
without using any animal data.

Dose-response

PKB models
models

2. Present a proof-of-concept study on how to evaluate the
performance of the core toolbox against historical safety
decisions.

3. Establish the decision model upon which to conduct the full
evaluation.
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untever  Middleton et al 2022. Manuscript in preparation



Overview of the toolbox evaluation strategy

Stage 1 Define benchmark chemical-exposure scenarios

Chem X1 Scenario Y1 High

Chem X2 Scenario Y2 Low

4

Stage 2 |Apply NAM tools to generate bioactivity and exposure data for POD and
Cmax estimates

4

Stage 3 Estimate minimum platform POD and population average Cmax to
calculate the BER

4

Stage 4 Benchmark BER against risk category for each exposure
scenario in Step 1

Can the toolbox correctly identify the risk classification?
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Stage 1- Define benchmark chemical-exposure scenarios

e 11 different chemicals

e 25 benchmark exposure scenarios

* Mixture of ‘high risk” and ‘low risk” exposure scenarios

Example of the evidence gathered for each benchmark

Caffeine

Oral Dietary intake —
400 mg/day

Dermal 0.2%
shampoo

Oral Tablets/overdose

No evidence for concern with respect to systemic toxicity from
the available toxicological data, as concluded by EFSA, Health
Canada and the US Food and Drug Administration (FDA).

(Blanchard and Sawers 1983,
Nawrot, Jordan et al. 2003, EFSA
Panel on Dietetic Products and
Allergies 2015)

Evidence of serious adverse systemic effects which can result in

(Jabbar and Hanly 2013)

lead to heart failure and other effects.

>10g High risk death.
The maximum recommended daily dose for the treatment of | https://www.fda.gov/media/7575
diabetes is 8 mg per day. Rosiglitazone leads to adverse effects | 4/download
such as weight gain, anaemia, fluid retention, and adverse o
l;f ¢ WI I.gd Igl tantl fll i wt ‘i I b\; (Yki-Jarvinen 2004)
Rosiglitazone Oral 8mg/day High risk effects on lipids. Importantly, fluid retention may exacerbate or



https://www.fda.gov/media/75754/download

* For most cosmetics exposure, human clinical data is
not available.

* There is a need to characterise the uncertainty in
Plasma Cmax predictions from PBK models

* We developed a model that predicts a probabilistic
estimate of what the ‘true’ population average Cmax
is, based on all the training data .

*  For most chemicals (8 out of 11), the lowest PoDs tended
to come from the HTTr when analysed using the Bayesian
concentration-response approach
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Stage 2 & 3 — Estimation Of Population average Cmax and PoD

Caffeine, Dermal, Clinical { ©  Cmax L1 ] -5
® Cmaxl2
Doxorubicin, Intravenous, Medical { @ Crmax L3 — O ———
@® Chmax measured
Miacinamide, Dermal, Body Lotion, 3% ————=

Thalidomide, Oral, Tablet, 50 - 100 mg

Niacinamide, Oral, Food & Drink, 22.2 mg/day

Thalidomide, Oral. Tablet. 50 mg -

— - 0

Oxybenzone, Dermal, Sunscreen, 2% - —— e
Rosiglitazone, Oral, Medical, 8 mg o
T T T T T T T T
1073 102 107! 10° 10! 102 103 10* 10°
In vivo population average Cpax (HM)
% HTTr BIFROST HepaRG
. . HTTr BIFROST HepG2
Paraquat dichloride 1 % airrost mers X ®« Xe ® ]
@ HTIr min pathway BMDL HepaRG
@® HTIr min pathway BMDL HepG2
@ HTIr min pathway BMDL MCF7
+ Cell stress BIFROST
Hexylresorcinol B s AC0 | b4 + X o e o
IPP max._ tested conc. (no hits)
sulforaphane - X X + X o0 o
Rosiglitazone - X X + X (N _
1072 1071 107 10! 102 107
PoD (uM)



Stage 4- Benchmark BER against risk category for each exposure scenario in Step
1

Doxorubicin, Intravenous, Medical ————

Paraquat dichloride, Oral, Pesticide poisening, 35 mg/kg/day -
Rosiglitazone, Oral, Medical, 8 mg A -

Caffeine, Oral, Overdose -

Sulforaphane, Oral, Tablet, 60 mg/day

Thalidomide, Oral, Tablet, 400 mg -

Caffeine, Oral, Food & Drink

Niacinamide, Oral, Food & Drink, 12.5 mg/kg bw/day

Oxybenzone, Dermal, Sunscreen, 2%

Caffeine, Dermal, Clinical

Thalidomide, Oral, Tablet, 50 mg

Hexylresorcinol, Oral, Throat Lozenge, 2.4 mg
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Conclusion & Next steps
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Animal-free developmental toxicity predictions

* A core toolbox of NAMs (in vitro and computational) was developed that can be used to provide BERs
which appeared to enable protective systemic safety decisions to be made without using any animal

e This work will enable a full evaluation of the performance of the toolbox to ensure it is protective and
useful across a broader range of chemical exposures
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