


Data on how humans are exposed to cosmetic ingredients

Consumers Workers

Table 3A: Daily exposure levels for different cosmetic product categories in Europe,
calculated by multiplying daily amounts (Hall et al., 2007, 2011) and frer.
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Bathing, showering e e e ~r
Shower gel ‘ 18.67 | 279.20 ‘ 0.01 | 0.19 | 2.79
Hazaed via Dermal routs
Hair care R rep— [Ppv———
Shampoo 10.46 150.49 0.01 0.11 1.51 e —— AT S
Hair styling 4.00 57.40 0.10 0.40 5.74 L g e U et o St et & u—
products g o e 0 St et @ O
Skin care
Body lotion 7.82 123.20 1.00 7.82 123.20
Face cream 1.54 24.14 1.00 1.54 24.14 [—
Hand cream 2.16 32.70 1.00 2.16 32.70 S
Make-up
Liquid foundation 0.51 7.90 1.00 0.51 7.90
Lipstick, lip salve 0.057 0.90 1.00 0.057 0.90
Chesar 3
Deodorant User manual
Deodorant non- 1.50 22.08 1.00 1.50 22.08 i
spray
Deodorant spray 0.69 10.00 1.00 0.69 10.00
Oral hygiene
Toothpaste 2.75 43.29 0.05 0.138 2.16
(adult)
Mouthwash 21.62 325.40 0.10 2.16 32.54

https://ec.europa.eu/health/syste
m/files/2021-04/sccs o 250 0.pdf
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https://chesar.echa.europa.eu/documents/736332/

8711025/Chesar 3-6 user man en.pdf/65edfa9e-
57b8-f334-07f7-afb9841e8099

Using probabilistic modelling and aggregate exposure
considerations
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Generating specific information on human exposure

e.d. Skin Penetration e.d. Inhalation Exposure
Exposure Modelling Simulated consumer
exposure methods
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Exposure in Next Generation Risk Assessment (NGRA)
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The assessment is designed to prevent harm

International Cooperation
on Cosmetics Regulation

Principles describe how a NGRA should be conducted:
Following an appropriate appraisal of existing information

Using a tiered and iterative approach
Using robust and relevant methods and strategies

Principles for documenting NGRA:

Sources of uncertainty should be characterized and documented
The logic of the approach should be transparently and documented
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Pathways modelling

Dent et al (2018), Computational Toxicology, 7, 20-26

Berggren et al (2017) Computational Toxicology 4, 31-44
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Input

ADME properties

\
/ \

Absorption, Distribution, Metabolism, Excretion

Physiological parameters (e.g. body weight, blood flow rates, tissue volume)
Physico-chemical parameters (e.g. LogP, Fup, tissue/plasma partition coefficients)
Kinetic parameters (e.g. dermal absorption, hepatic metabolism, renal excretion)

Product use information (e.g. dose, frequency, site area, formulation)
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Exposure estimation: From applied dose to internal exposure
based on NAM*s
PBK Modelling

Level O: Framework

* Characterise exposure scenario (who, where, how
often, and how much)

Collecting existing data on ADME

i No
m Iir:te;?coa\;sl parameters, human clinical PK data

and PK analogues, etc. if available
Yes
Check for PK analogues
Level 0
Identify use scenario [«
Estimate consumer exposure by assuming worst case consumer habits
and practices based on available use data

A4
| Use expert judgement to prioritise parameters |

* Product & chemical information

Level 1:

Generate in silico parameter and
apply E lassification

* Predictions from in silico only

s output from
QSARs in the
same space as
training data

Run PBK model for prediction | LN
1 ompare with in vitro

PoD to derive BER.
Risk assessor: is there

* parameterisation & sensitivity

Perform uncertainty and variability
analysis to obtain the possible prediction

Level 1 output, e.g. distribution of Cmax enough precision to
v make decision?
No/not available Perform sensitivity analysis to
determine the influential parameters No
-
v
H H H H H Generate in vitro data for highl
+ PBK modelling based on in vitro parameterisation ]
Run PBK model with new parameters
Perform uncertainty and variability TR
analysis to obtain the possible prediction .
Level 3: fetrib PoD to derive BER.
Level 2 output, e.g. distribution of Cmax Risk assessor is there
. . . f . enough precision to
» Generating human PK data for validation or/and el make decision’?
. . %
calibration PK data?

Yes

Generate clinical PK data and calibrate the model
Level 3 with human PK

| Rerun PBK model for prediction I

Level 2:

* The progression between levels is closely related to the
risk assessment process

___________________________________________________________________________________________________________

o fﬁ:;:il:ig:,at are as complex as necessary to make Li et al (2022) Toxicology and Applied Pharmacology, 442, 115992
% '§ * move to more complex tools if more data is needed

Unilover * = New Approach Methodology



Integrating Exposure and Bioactivity Data from NAMs to Make Safety
Decisions

The BER considers various sources
of uncertainty in translating
NAMs into a safety decision. These

include: Bioactivity
Exposure
Ratio (BER)

In vitro Biological
True dose coverage

Time- Cell/tissue
dependence sensitivity
Clearance
Metabolism

Baltazar et al., (2020) Toxicol Sci 176, 236-252




APCRA* approach to evaluate the integration of exposure and
bioactivity
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Paul Friedman et al (2020), Toxicol Sciences, 173, 202-225

* Accelerating the Pace of Chemical Risk Assessment



NGRA and Worker Safety

 Understanding worker exposure
 Routes
« Levels of exposure
« PPE* engineering controls, ventilation etc.
« PBK for worker exposure

Pre-heater
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Exposure and Hazard must BOTH be considered when evaluating
NAMs for safety assessment

SARA probability exposure is "low risk"
MCI/MI Deo 30ppm - T T

MDBGN Dec 1000ppm - —+— i
Propyl gallate Lipstick 1000ppm ——I——:—
MCI/MI Face cream 30ppm o
MCI/MI Deo 8ppm

MDBGN Face cream 1000ppm - ———p———
Propyl gallate Lipstick 500ppm - —————————
Methylisothiazolinone Deoc 100ppm -
HICC Deo 15000ppm o
MCI/MI Face cream 8ppm o
MCI/MI Body lotion 30ppm +
MDBEGN Body lotion 1000ppm
Methylisothiazolinone Face cream 100ppm
MDBGN Liquid hand soap 1000ppm -

0.0 Doxorubicin, Intravenous, Medical —_ =

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

Caffeine, Oral, Overdose -

Sulforaphane, Oral, Tablet, 60 mg/day

0.2 Thalidomide, Oral, Tablet, 400 mg —_— =

MCI/MI Liquid hand soap 15ppm -

IPBC Deo 70ppm o

Propyl paraben Deo 4000ppm
Phenoxyethanol Deo 10000ppm

MCI/MI Body lotion Gppm

Benzyl alcohol Deo 10000ppm
Methylisothiazolinone Body lotion 100ppm
IPBC Face cream 100ppm -

Sodium benzoate Deo 5000ppm
MDBGN Shampoo 1000ppm -

Propyl paraben Deo 1400ppm -

MCI/MI Shampeoo 15ppm

Benzyl alcoheol Face cream 14000ppm
Propyl paraben Face cream 4000ppm H
Phenoxyethanol Face cream 10000ppm
Benzyl alcohol Face cream 10000ppm

|
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i
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i
i Caffeine, Oral, Food & Drink e
1
T
i
|
|
|
i
Benzyl alcohel Liquid hand soap 50000ppm - |
1
i
:
H
H
i
1
|
1
1
1
|
i

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

Oxybenzone, Dermal, Sunscreen, 2% -

Thalidomide, Oral, Tablet, 50 - 100 mg

0.4 Caffeine, Dermal, Clinical §

Thalidomide, Cral, Tablet, 50 mg

Hexylresorcinol, Oral, Throat Lozenge, 2.4 mg
Benzyl alcohol Deo 2000ppm

Sodium benzoate Face cream 5000ppm -
Sodium benzoate Liquid hand soap 25000ppm -
Propyl paraben Face cream 1400ppm o

IPBC Liguid hand soap 100ppm -

MDBGN Shower gel 1000ppm o

Benzyl alcohol Body lotion 14000ppm
Propyl paraben Body lotion 4000ppm
Phenoxyethanol Body lotion 10000ppm
MCI/MI Shower gel 15ppm

Propyl paraben Liquid hand soap 4000ppm -
Phenoxyethanel Liguid hand scap 10000ppm
Benzyl alcohol Body lotion 10000ppm
Benzyl alcohol Liquid hand soap 10000ppm +
Benzyl alcohol Shampoo 50000ppm
Sodium benzoate Body |otion 5000ppm -
Propyl paraben Body lotion 1400ppm
Propyl paraben Liquid hand soap 1400ppm -
Sodium benzoate Shampoo 25000ppm -
IPBC Shampoo 100ppm o

Propyl paraben Shampoo 4000ppm o
Phenoxyethanol Shampoo 10000ppm +
Benzyl alcohel Shampeoo 10000ppm +

Benzyl alcohol Shower gel 50000ppm -
Propyl paraben Shampoo 1400ppm -

Sodium benzoate Shower gel 25000ppm H
IPBC Shower gel 100ppm

Propyl paraben Shower gel 4000ppm
Phenoxyethanol Shower gel 10000ppm -
Benzyl alcohol Shower gel 10000ppm -
Propyl paraben Shower gel 1400ppm ! ! ! !

Sulforaphane, Oral, Food & Drink, 3.9 mg/day |

—

i

1

!

+

; ; ; ! H
Oxybenzone, Dermal, Body Lotion, 0.5% - : : : : —1—— :

Hexylresorcinol, Dermal, Face Serum, 0.5% - :

I
e ——

Niacinamide, Dermal, Body Lotion, 3% -

Coumarin, Dermal, Body Lotion, 0.38% -

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

Hexylresorcinol, Oral, Food residues, 0.0033 mg/kg bw/day

: —— T Caffeine, Dermal, Shampoo, 0.2%
—— Coumarin, Oral, Food, 4.1 mg/day

—— Coumarin, Oral, 0.1 mg/kg bw/day
— ——
| m—

! ————

Niacinamide, Dermal, Hair Conditioner, 0.1%
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Butylated hydroxytoluene, Dermal, Body Lotion, 0.5% : : : H I - ———
‘ ‘ ‘ ‘ | i :
1
1
!
1
I
1
1
I
1
|
T
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Margin of Exposure Bioactivity exposure ratio

%@g% Skin allergy risk assessment: Systemic safety risk assessment:
uter Reynolds, et al (2021) Reg Tox & Pharmacol, 127, 105075 Middleton et al (2022) Toxicol Sciences (submitted)




- Summary Slide

W
& 3
2.

02

EN

:

Safety assessments for cosmetics are always exposure-led

Exposure assessment is equally important for NAM-based
consumer safety assessment as it has always been for safety
assessments that utilise toxicology data from animals

NAM-based human safety assessments rely on estimates of
systemic exposure (PBK), not just habits and practices
information

Worker and consumer exposures can be different, both must be
defined for NAM-based safety assessment

To fully understand the use and validity of NAMs for safety
decision-making, exposure AND hazard information must be
used
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