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Household cleaning Anti-perspirant/ Hairsprays

products deodorant aerosols (pump and aerosol)
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CAN WE USE AN INGREDIENT SAFELY? o

» Can we safely use x% of ingredienty
In product z?

Inhalation exposure depends on product type and habits & practices



EXPOSURE ASSESSMENT- TIERED APPROACH

Tier 3 - Simulated use
evaluation testing (SUET)

Tier 2 - In silico modelling approaches

Tier 1 - Screening assessment

Steiling et al., 2014.Principle considerations for the risk assessment of sprayed consumer
products. Toxicology Letters 227 (2014) 41-49
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TIER 1-SCREENING ASSESSMENT

This is a conservative approach that assumes that 100% of the substance in the
consumer product or article will be released at once and homogenously into the
room and there is no ventilation. The duration of exposure is 24 hours and all
released material is 100% inhalable

Tier 1 Exposure = - Spray rate (g/s)

* % ingredient in formulation
* Duration of exposure

Weight of Ingredient in the Spray Formulation [mg]
Volume m’

* Volume:
« Room volume for a product sprayed away from
" Cateny Acsessment Chapter R Consomer consumer (e.g. air freshener]; or
 Cteimg et ot 2014« Prmeipts considerations for the « Consumer’s breathing zone (2 m3 for products sprayed
oxicologs Lowters 221 (01 41ode o at body and 1 m? sprayed at the head




EXPOSURE ASSESSMENT

Tier 3 - Simulated use
evaluation testing (SUET)

Tier 2 - In silico modelling approaches

Tier 1 - Screening assessment




TIER 2-IN SILICO MODELLING APPROACHES TO
INHALATION EXPOSURE

One-box
< BAMA/FEA
* RIVM ConsExpo

\‘:’ BAuUA SprayExpo

/(.

Two-box
+* RIFM 2-Box
Indoor Air

J

di ' del
L ispersion mode

J

Airborne concentration and internal dose

(simple assumptions)

Multiple Path
Particle Deposition
(MPPD)]

Computational

Fluid Dynamics
(CFD)

Airway deposition and clearance

PBPK modelling

Systemic
Exposure
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Article history: Inrecent years, the official regulation of chemicals and chemical products has been intensified. Explicitly

Received & November 2013 for spray products enhanced requirements to assess the consumers/professionals’ exposure to such
Received in revised form 10 March 2014

COHSEXPO Web Atz ot et 14 P his e th Aaosel Dispeners Dicectve(7/324/EC) it abligatin for makeing aercsl Research Institute for

pensers, and the Cosmetic-Products-Regulation [ 1227 EC) which obliges the insurance of a safety
have to be i Both enactments, =i r to the REACH regulation [ 1907/2006/ EC).

ﬁ;;‘l\:t,iﬁ require a robust chemical safety From such risk meas- -

r ures may be identified to adequately control the risk of these chemicalsjpreducts to human health and ra ra n Ce a t e rl a S
Consumer Exposure models oy e emvttonment when wead.

Risk assessment Currently, the above-mentioned regulations lack the guidance on which data are needed for preparing

mOdEI dOCU menta thn a proper hazard analysis and safety assessment of spray products. -
v in the process of i ion risk and safety is the ination and quantifi- RI FM for use b thelr
«cation of the actual exposure to the spray product and more specifically, its ingredients. In this respect

the current article, prepared by the European Aerosol Federation (FEA, Brussels) task force “Inhalation
Taxicology”, intends to introduce toxicological principles and the state of the art in currently available
exposure madels adapted for typical application scenarios. This review on current methodologies is m e m b e rS
intended to guide safety assessors to berter estimate inhalation exposure by using the most relevant
data,

© 2014 The Authors. Published by Elsevier Ireland Ltd. This is an open access articke under the CC
BY-NC-ND license [http://creativecommans.org/licenses/by-nc-nd/ 3.0 ).
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RIVM CONSEXPO MODEL

One-box models are based on the assumption that particles/droplets are

homogeneously distributed within the volume of the room or cloud. Loss of
particles/droplets from air occurs by ventilation and gravitational precipitation.

3 different models available:

R/

s Exposure to Vapour;

R/

| Exposure to Spray;

«* Emission from Solid Materials

Key outputs of the model:

https://www.rivm.nl/en/Topics/C/ConsExpo

Describes inhalation exposure to non-volatile or slowly
evaporating compounds present in droplets that are
released from an aerosol or trigger spray

The model assumes only particles with a diameter < 10
um are small enough to reach the alveolar region

Air concentration (mg/m3): mean event concentration
External event dose [mg/kg): the amount potentially

absorbed by inhalation per kg body weight during one
event


https://www.rivm.nl/en/Topics/C/ConsExpo

2-BOX INDOOR AIR DISPERSION MODEL DEVELOPED BY RIFM

Box B Box B
I Ereshai > 0 Byt o EEETS 0 st 2>

| T BoxA |
. Mg

vl

® ® Box A
YA/
source

Images from: Steiling et al., 2014. Principle considerations for the risk assessment of sprayed consumer products.
Toxicology Letters 227 (2014) 41-49

* Characterizes the homogenously dispersion of a single chemical inside two connected enclosed
“boxes” and calculates air exposure concentrations (mg/m?3) or total cumulative exposure (mg)
among others.

e The key parameters used to determine amount inhaled are:

* Ingredient concentration in the individual boxes
 Time spent in each box
* Physiological minute ventilation of the exposed individual

Box%20Webinar%201.17.2012.pdf
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http://www.rifm.org/uploads/Inhalation Modeling 2-Box Webinar 1.17.2012.pdf

EXPOSURE ASSESSMENT

Tier 3 - Simulated use
evaluation testing (SUET)

Tier 2 - In silico modelling approaches

Tier 1 - Screening assessment
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TIER 3- SIMULATED USE EVALUATIONS

Estimation of......

Respirable dose (RDose) (pg/sec spray)
...... mass of non-volatile respirable material (<7um) that has
potential to be deposited in deep lung......

Inhalable dose (IDose) (pg/sec spray)
...... mass of non-volatile inhalable material (<20um) that has
potential to be deposited anywhere in respiratory tract......
Inhalable concentration (IConc)
...... concentration (ug/m?3) of non-volatile inhalable material
(<20um) that has potential to be deposited anywhere in
respiratory tract......

Tulum L et al., 2018. Airborne protein
concentration: a key metric for type 1
allergy risk assessment-in home
measurement challenges and
considerations. 26;8:10 Clin Transl
Allergy.

SEAC Unilever Information: Internal Use




EXPOSURE ASSESSMENT

Tier 3 - Simulated use
evaluation testing (SUET)

Tier 2 - In silico modelling approaches
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TIER4- RESPIRABLE DISCHARGE (RDIS)

- Estimation of mass of any individual ingredient (<7um)
that has potential to be deposited in deep lung If inhaled

» Used to refine Respirable dose
* Ingredient specific

Particles <7um collected on impaction filter and sent for
chemical analysis

16




3. Risk assessment depends on ingredient
regional deposition and dosimetry:

What are the possible adverse outcomes of
concern? Different toxicities
corresponding to different regions of the
lung?

What are the most relevant cell types to
study the endpoint of concern?

What are the key in vitro dosimetry
considerations (p.e exposure device = for
powder vs liquid particles, particokinetics
etc.)

Dieposition Fraction

1.100

0.8800

0.6600

0.4400

0.2200

0.000

Deposition Fraction vs. Particle Size

:
4
L I_PIIIIIIl Lo

0.ootr 001 0.1 1.0 10.0  100.0

Particle Diameter (um)

= Head
-- TB

Total

Species & Model Info:
SpeciesiGeometry: Human Limited
FRC Wolume: 3300.00 ml
Head Yolume: 50.00 ml
Bresthing Route: mouth bresther

Eresthing Parameters:
Ticlal “olume: 625.00 ml
Bresthing Freguency: 12.00 1/min
In=piratory Fraction: 0.50
Pauze Fraction: 0.00

Particle Properties:
Diameter: Multiple Dismeters
GE0o1.00
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CONCLUSIONS

* Understanding consumer exposure is key for the risk assessment
of inhaled materials

* Simple models provide a good estimation of inhaled exposure in
most instances...

* ... However for certain ingredients and for novel exposure scenarios
experimental approaches are needed

* Understanding the regional deposition of the material I1s key for
designing the appropriate in vitro experiments for mode of action
iIdentification and risk characterisation.
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