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MIXTURE = any combination of two or more chemicals that may jointly

contribute to real or potential effects, regardless of source and spatial or
temporal proximity

REGULATED MIXTURES
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Plant Protection Products
(Food Additives)
Nutraceuticals

Biocide Products

Drugs
Cosmetics
Detergents
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CLP — Regulation 1272/2008
Hazard Assessment - Classification of mixtures

BASED ON CALCULATION
— Acute Toxicity
— Skin irritation
— Eye irritation
— Environmental Acute Toxicity
— Environmental Chronic Toxicity
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concentration of ingredient i (% w/w or % v/v)
the individual ingredient from 1 to n

the number of ingredients

Acute Toxicity Estimate of ingredient i.

Acute Toxicity

CONCENTRATION THRESHOLD
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Skin/Respiratory sensitisation
Mutagenicity

Carcinogenicity

STOT SE / STOT RE
Reproductive Toxicity

Test on the mixture itself

Test on similar tested mixtures
Classification of ingredient substances and
their concentrations in the mixture.
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Challenges for testing of chemical mixtures

— Very little information exist for toxicity of mixtures

— Chemicals in mixtures may affect each others uptake, metabolism, excretion
and toxicodynamics either leading to additive, synergistic or antagonistic
effects

— Low exposure may lead to high body concentration if substance accumulates
— For single chemicals Mechanism of Action (MoA) is often missing

— Animal tests practically possible in rare cases because of costs
(high number of tests would be needed), material need, biological
relevance, ethics

— Mixtures are never tested in vivo at
the moment

— NAMs (New Approach Methodologies)
are relevant opportunity

--------------------



Potential use of NAMs to support
the hazard and risk assessment of chemical mixtures

In vitro methods
— predict the hazard of individual compounds and their combinations
— assess many compounds in a fast and cost-efficient manner, without testing on animals
— test whole mixtures and support effect-based monitoring
— investigate MoA and for MoA based grouping
— evaluate the Concentration Additivity assumption at low doses
Omics (transcriptomics, proteomics, metabolomics)
— investigate affected pathways for unraveling MoAs
— investigate possible interactions (antagonisms or synergisms)
QSAR (Quantitative Structure Activity Relationship)
— predict (missing) information on individual compounds (physico-chemical properties, toxicological
effects)
— predict the combined effects and interactions of chemicals in a mixture
— support the grouping of chemicals and assess whether they will act in a similar or dissimilar way
TTC (Threshold of Toxicological Concern) or ecoTTC
— establish conservative values (safe exposure levels) for use in the absence of chemical-specific
toxicity data
Read-across
— predict missing information for untested constituents of a mixture in a component based approach
— read-across the effects of similar mixtures in a whole mixture approach
TK models
— model internal exposure assess the potential/probability for internal co-exposure
— predict potential TK interactions between mixture components
— facilitate the use of HBM data in toxicological risk assessment
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Apical
Compartment

| Apical Application of API |

in vitro EpiAirway™
Tissue Model

Cell Culture
Insert A
EpiAirway Human

Airway Epithelium.

Basal
Compartment

Culture Media is fed through microporous membrane.

Figure 1. The EpiAirway Model System showing apical compartment, epithelial
tissue, microporous membrane and basal (receiver) compartment.

In Vitro Airway Epithelium

[ Human Bronchiole

Figure 3.Transmission electron
ciliary morphology of the EpiAirway micrograph of EpiAirway showing
cilia (A) and tight junctions (B).

Figure 2. Pseudostratified muco-

tissue compared to excised human
bronchial epithelium.

IOHNS iiu‘,\'-\,i\j Uni its t;f{f';
& BLOOMBERG onstanz ||

A A

© 2012, Johns Hopkins University and the University of Konstanz. All Rights Reserved.



(‘ AAT Center for Alternatives to Animal Testing - Europe
eu

a. : : Pre-Exposure
026-16: Barrier Function = P
M Post-Exposure
1200
1000 5 [
PP
—_ * % * K
* % — h—
—_ ] T * % ] kk
'g 800 ¥ F% T
*
o —_—
%0
b
£ _ i T
£ 600
L
&
w400 -
[
200
026-16: Viability (LDH)
- 120
E I T T T
= . L e e = g
c 100 - . o o o o o o o
=] — o=
€ R -4 - = =
= = E E E E 8 3
& Lo~ ~ o~ ~ o~ = =
5 AT [T =Y} [T =Y} = =
£ ol FE E E E E o ©°
2 ) o o o o 5 5B
3 o~ o o~ o T T
£ 4 I ~ ~ = 5
2 v g
-_— —
£ 20
Fy i lorn Oil In Base In Base Complete
2 0 ' Solid Liquid Formulation
g
® 20
gs &% &8=2%2 &EE EE EE 5§
8 © s = s v 5 E E E E =R S o
2 & g S § 3 % % ® s ®w® L £
= = © g E £ E £ £ E 5] =}
£ o o o o o o LR L
Bl S N S N S N T T
= o~ o~ o~ = =
w g
-
Negative Positive Vehicle In Corn Oil In Base In Base Complete
Controls Controls Controls Solid Liquid Formulation ReSl ||ts

JOHNS HOPKINS Universitat %

BLC ).(, )1\‘1 BE [ )\(1 Konstanz

© 2012, Johns Hopkins University and the University of Konstanz. All Rights Reserved.




(AAT Center for Alternatives to Animal Testing - Europe AOP Adverse Outcome Pathway

.l'. [ B

- Molecular Molecular Cellular Organ Organism
properties initiating events responses response response

S S

Source Environmental Exposure Molecular  Organelle/ Cellular Tissue Organ Organ Individual Population Community
Containment Initiating ~ Molecular Effects Effects Effects Systems Effects Effects Effects
Event Assemblies Effects
Effects

IATA

< I Decision Context mE—u
AOP

L,
4

4

9 KER1 KER2 KER3 KERn g

2| = MIE ] KE 1 KE 2 F=| KE n verse
3 = outcome
=<

L

Endpoint of
concern

Regulatory
question

\ Co
A BLOOMBERG ~ Vversiat |

Costanza Rovida! 'Webinar, 29.05.2020 B c‘v‘w’ 8 © 2012, Johns Hopkins University and the University of Konstanz. All Rights Reserved.




(‘ AAT Center for Alternatives to Animal Testing - Europe
eu

Organisation of information in AOP for the risk assessment of mixtures
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Ecosystems Physical-Chemical
Food outlets, alcohol outlets
Built environment and
urban land uses
Population density
Walkability
Green/blue space

Temperature/humidity
Electromagnetic fields
Ambient light

Odor and noise

Point, line sources, e.g,
factories, ports

Lifestyle Outdoor and indoor air
Physical activity Apo'”wlt’lton et
Sleep behavior ﬁ\r/gslfmg[(a activites,
B'rit s Pollen/mold/fungus
Smfkmg Pesticides
Alcohol use Fragrance products

Flame retardants (PBDES)
Social Persi;tent organip .pollutants
Household income Plastic and pl.ast|C|zers
Inequality Food contaminants
Social capital Soil contaminants

Drinking water contamination
Groundwater contamination

Social networks
Cultural norms

Cultural capital Surface water contamination
Psychological and mental stress Occupational exposures
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Conclusions
We leave in a safer world

European Union is the most regulated country
That’s not enough!

More in vivo tests are not the solution
/' e o

Integrated approach with team of experts

More advance in vitro testing, big data, epidemiology &/
Paradigm shift to face the problem
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