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Unilever approach to systemic toxicity, Framework Approach: The
overall goalis a human safety risk assessment
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in vitro and in vivo dose metrics used in NGRA
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Workflow for the application of true dose considerations
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Unillever
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Can impact be minimised by
using closed system?

Loss of chemical over time
Potential for cross
contamination

« Characterise rate of loss and
identify degradation products.

« Consider consequences when
interpreting response data -
data might be unreliable with
regards to predicting in vivo
effects

Ye

Loss of chemical over time
Formation of artefacts e.g.
metaboites, breakdown
products

Prediction of binding / |

distribution in assay

Experimental free

Y\., )

4

fraction determination

Experimental dose

A

confirmation

Might result in low solubility
limiting the dose range or
precipitation in the assay
Might result in low freely
available concentration
Might result in loss of
chemical from the media due
to plastic binding

Hydrophobic?

Log Kaw > -4
Dependent on log P and
presence of binding
matrices in media

Experimental assessment
Dependent on media
composition e.g. pH,
presence of serum etc.

LogP>3 ]

Nominal reflects
available media
concentration

Nicol et al. "A workflow to practically
apply true dose considerations to in
vitro testing for Next Generation
Risk

Assessment." Toxicology (2024)
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In vitro biokinetic considerations included in OECD Guideline

&) OECD

Organisation for Economic Co-operation and Development

ENV/JM/MONO(2018)19

Unclassified English - Or. English
4 September 2018

ENVIRONMENT DIRECTORATE
JOINT MEETING OF THE CHEMICALS COMMITTEE AND THE WORKING PARTY
ON CHEMICALS, PESTICIDES AND BIOTECHNOLOGY

Annex G. SOIUDIIEY ...ciieerirecicecccrreereeeenvecccesseesaeee Cancels & replaces the same document of 6 August 2018
Annex H. Biokinetics and xenobiotic bioavailability........
Evaporation / plastic and glass binding / sorption .............

Chemucal degradation by hydrolyses and phototoxicity ....

Metabolism/metabolic stability..................coooooooiii

Protem binding.......................

Cell membrane absorption .............ccoovoeooeioeioeeeeeeeeeee Guidance Document on Good In Vitro Method Practices (GIVIME)
Measurement of free concentration/passive dOSITIZ ...........covuvieeiiiiiee e e e 255
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Data generation - Assessment of binding/free fraction and stability in /in
vitro assay media

* Free fraction determination using RED
assay for ~ 40 chemicals

« 4 different assay media: _
. Predicted aqueous /
HepG2 media » buffer / DMSO solubility
HepaRG media Predicted serum binding
MCF7 media
human plasma

Sy

RED assay with
diluted matrices i.e.

) 10% plasma or
Measured solubiity under media

experimental conditions

Log Kaw > -4

Binding > 99%

o

Unilever

Collect/predict phys-
chem properties:

- Aqueous solubility
-LogKaw

- LogKow

- pKa (charge at pH7.4)

- Fup

Is the chemical
likely to be soluble
under experimental
conditions?

Is the chemical
likely to be volatile
under experimental
conditions?

Data generation:

- RED to determine
fraction unbound in
plasma and media

- Measurement of
recovery

Low recovery

Use ultrafiltration
method to
determine fraction

media

unbound in 100%
and 10% plasma or

after 24 h

vs. glass-coated
vials

Stability experiment
comparing recovery

incubation in plastic
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‘\\
< S Experimental assessment
- Dependent on media
ess Z ? =
l L Unstable? composition e.g. pH,

Stability results; Mass _
balances observed in the RED | ieniy cegadation procucs. e )

,/ presence of serum etc.

» Consider consequences when « Formation of artefacts e.g.

ClS S Cly afte r 24 h O u I"S U SpISig Fesponse Kale), metaboites, breakdown

data might be unreliable with products

H H regards to predicting in vivo
incubation ookl

140
120

100 -l

60

40

20

Cetirizine
‘Chlorpwifos ——
Cyclamate
Digoxin
Fenbuconazole
Fluazinam
Furosemide
Glybenclamide
lbuprofen
Ketoconazole
Metformin
Metodopramide
Nitrofurantoin
Oxytetracycline
Paracetamol
Topiramate

‘Hvdralazine

Cyclophosphamide

o
o
[
:I
‘C\rpermethrm I —
DEET F—
Dexamethasone (- |
‘Fenazaqum e ——
HC Red T—|
l_l
—
—
il
N
|
Verapamil ———
Warfarip —

Trimellitic anhydride

‘ Butylparaben ™

2-Amino-6-chloro-4-nitro-phenol
‘ Aspartame
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Follow up stability experiment - to identify instability or plastic binding

as cause Of losses B Media/Glass B Media/Plastic ™ Media/RED

120

« Aspartame and Hydralazine: unstable both in plasma Incubation in media

and media with half-lives of less than 2 h indicating 2
rapid chemical degradation. % 80
« Fenazaquin: incubation plasma in glass or plastic and E o
in media in glass vessels full recovery after 24 h; § 20
however, only 10% of chemical were recovered from =
media incubations in plastic demonstrating that 0 I II
plastic binding rather than instability are responsible 0 — -
for the observed losses. & & & S &
& Qﬁ& C&OJ\ ((eo'z’ Qk@

« Chlorpyriphos and Cypermethrin: low recoveries under
all conditions, both instability and plastic binding are o
likely to affect the dose available in an in vitro assay Incubation in plasma

experiment. 0 | || I‘
{\’b
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Comparison of fraction unbound in
plasma and fraction unbound in dbutonnassay |°
three different in vitro assay media [smeie
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FU IN MEDIA

Prediction of binding / | Y

J

Yes 'Hydrophobic?_, (—{Log P>3

fraction determination

available concentration

Experimental dose
confirmation

to plastic binding

chemical from the media due f

« Might result in low solubility
limiting the dose range or ©
precipitation in the assay I
Might result in low freely [
|

Error bars depict

|
/! Might result in loss of
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Solubility results; Predicted media solubility

Warfarin
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Metoclopramide
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|buprofen
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Predicted solubility in media [uM]

B Predicted from predicted medium-water partition coefficient B Predicted from measured fu in media
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Left: for 1 uM test concentration

- - Right: for 1000 uM test concentration
Can mOd els prOVIde us Wlth all the Top: Plastic binding prediction based on QSAR option 1.
answe rS? Bottom: Plastic binding prediction based on QSAR option 2.

.......

Application of mass balance distribution modelling to 40 case
study chemicals -Prediction of steady state mass distribution:

Armitage vs2 model - considering binding, volatility and
solubility simultaneously

« Can not consider stability

« Only predicts situation at equilibrium, but some kinetic e
processes are very slow (evaporation, precipitation) T

« Volatility difficult to predict due to difficulty to define
headspace (plates are not a closed system)

* Based on simple logP based QSARs with little validation and
therefore high degree of uncertainty

* Not easily applicable to ionisable chemicals - requires
adjustment factors which introduce further uncertainty

Armitage et al., (2021)

W Air ®Serum Albumin  ® Serum Lipids
B Media Water M Cells m Plastic M Insoluble Precipitate
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Dose confidence
matrix: overview of
identified potential
True Dose challenges
for test chemicals

Phys-chem parameter / in vitro

Phys-chem parameter / in vitro

1,2-Octanediol

1-Chloro-4-nitrobenzene

2-Amino-6-chloro-4-NP
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What is the impact on risk assessment?

e Plastic binding: < C__ .
 Distribution between cells and media-water:

[ ]
I 1] vrtro - Difference in serum binding: for the same total
concentration. C;,.. in vivo < C¢,. in vitro

[ ] (] (]
d Istri b ution e transport: Relationship between free

intracellular and free extracellular concentration
assumed to be the same for in vitro and in vivo. ?

BER risk

assessment

 Volatility: Loss of chemical over time Experimental
artefacts from cross-contamination. Loss of chemical

In vit ro loss over time. AUC__.. < AUC. .

« Stability: Loss of chemical over time. Composition of

processes the dose changes over time. AUC_ ., < AUC .l

» Solubility: Experimental artefacts from chemical
precipitation. C < C__ . .

e
Unilover
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