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Safety without animal testing - Next Generation Risk Assessment
(NGRA)

Distributions of Oral Equivalent Values and Predicted Chronic Exposures
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REACH information requirements for DART often lead to significant
use of experimental animals

Study Annex VI | Annex VIII Annex X Annex X
L T W T I i T 0 N T o W R ]
;‘S%mmmw erlng rest for len.i,wuu L Srm}rg‘ﬁ, B ) LR LA LA
The 19th FRAME Annual Lecture, © o Aoty 10 }2:‘;’;‘;;‘:';,[,,, i e ety
November 2022: Safer Chemicals and o . iy (0ECDTG sty such 25 OECD
Sustainable Innovation Will Be Achieved by g5 c8" "™ e 54 Council available
E| Regulatory Use of Modern Safety Science, five 2001/83/EC Prenatal May be proposed in | Required in gne Required in
. . devieloprental case of (serious) spicies; sacond Tw SpeCies
Not by More Animal Testmg towdcity study (EU concemn’ for prenatal | species may be
B.31, OECD TG 414) developmental triggered”
toxicity. However, it is
Arerrauves w Labortory
. 5 ® 2021, Vol 4%4 122-12
Join H. Fentem Upholding the EU’s Commitment to © T Avorty 260
4 Foguteton (£C) Regulation (EC) ‘Animal Testing as a Last Resort’ Under aas
No 1907/2006 o seaanie REACH Requires a Paradigm Shift in How &5 i

Furnah sagepn comhome st

We Assess Chemical Safety to Close the SSAGE
Gap Between Regulatory Testing and huired
Modern Safety Science

QECD TG for prenatal developmental toxicity (OECD 414) g
two generation reproductive toxicity (OECD 416) S5
reproductiondevelopmental screening test (OECD 422421) fqd Julia Fentem, lan Malcomber, Gavin Maxwell and Carl Westmoreland
one genaration reproductive toxicity (OECD 415443)

document (europa.eu)

'

Unilever



SEAC | Unilever

Our DART NGRA framework- a tiered and iterative approach
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Our DART NGRA framework - the exposure module

Clinical data

Parameterisation

» Physiological parameters

» Chemical specific parameters (ADME and
physiochemical properties

» Validation against available human PK data

Parameterisation

» Changes in physiological parameters: GFR, body
weight, plasma volume, cardiac output, enzyme
expression, etc.

» Verified chemical specific parameters from

Maternal Cmax
Cord Blood Cmax

nonpregnant model
» Validation against available human PK data

Use of maternal concentrations as
embryonic concentration

Rajagopal et al., Front. Toxicol., 07 March 2022
https://doi.org/10.3389/ftox.2022.838466
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Parameterisation

» Placental-Foetal physiological parameters: volume of foetal tissue and foetal
blood, placental blood flow, placental and foetal weight, foetal cardiac
output, etc.

» Placental transfer parameters

Model validation

 against available human PK data
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Our DART NGRA framework - the bioactivity module
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Biological coverages of NAMs for DART hazard endpoints

Strategy overview:
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DART framework evaluation - first results

50mg oral application of Thalidomide,

high risk, causing dev. toxicity. Teidonide
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5mg oral application of DES,

high risk, causing estrogen activity/ED. Diethylstilbestrol

50mg oral application of Dolutegravir,

high risk, causing dev. toxicity. Doliegravie

Dermal application of 0.1% caffeine in
body lotion (lower Cmax), or oral uptake
at recommended TDI of 200mg per days
(higher Cmax) of caffeine, both low risk.

Caffeine

Uptake of vitamin A/retinolor retinol
equivalents in normal diet, low risk.
Cmax concentration of retinol and all-
trans retinoic acid (metabolite of retinol)
were measured in blood of adult,
pregnantand parturient woman as well
as in newborns3,

Retinol

All-trans retinoic acid
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HTTr - HepaRG
HTTr - HepG2

HTTr - MCF-7

Cell Stress

IPP

Stemina - dTP
Stemina - viability
Reprotracker - Heart
Reprotracker - Liver
Reprotracker - Neural
Assay top conc
Cmax - Pregnant
Cmax - Adult

Cmax - Partruient
Cmax - New born

Lowest PoD for Thalidomide is below Cmax value, the toolbox has correctly
identified Thalidomide as high risk with lowest PoD coming from ReproTracker®
assay.

Lowest PoD for DES is below Cmax value, the toolbox has correctly identified DES as
high risk, lowest POD coming from MCF7 HTTr and estrogen receptor binding (IPP).

Lowest PoD for Dolutegravir is below Cmax value of exposure scenario, the toolbox
has correctly identified it as high risk. Refinement for hazard classification as dev.
toxicant would be needed, if requested, as there are indications on dev. tox. but
above Cmax values. Cell models like gastroloid systems can detect effects at
relevant conc.

Cmax for dermal application of caffeine is below lowest PoD, the toolbox has
correctly identified it as low risk. For oral uptake of caffeine, the lowest PoD is below
Cmax values indicating risk. Refinement for risk assessment would be needed.

Lowest PoD for retinol as well as all-trans retinoic acid is below Cmax values
indicating high risk. Further tools would be needed to refine between bioactivity
versus adversity of the compound.

Initial results are encouraging, we are protective for some key known high risk exposure scenarios, and we are generating
data for more compounds (40 in total) to evaluate the approach further.
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