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The roles and responsibilities of the JRC's European
Union Reference Laboratory for alternatives to animal
testing (EURL ECVAM) are defined in EU Directive
2010/63/EU on the protection of animals used for
scientific purposes (EU, 2010). The overarching and
ultimate goal of the directive is a full replacement
of procedures on live animals for scientific and edu-
cational purposes as soon as scientifically possible.
The Directive cross-cuts and impacts on several other
pieces of EU legislation and policies as it requests
that Member States ensure that, wherever possible, a
scientifically satisfactory method or testing strategy,
not entailing the use of live animals, is used instead
of an animal procedure.

This EURL ECVAM report provides information on the
progress being made in the development, validation
and regulatory application of non-animal methods,
as well as on their use and promotion for research
purposes, and in education and training programmes.

In 2020, the development of non-animal methods and
approaches continued predominantly under the EU
Framework Programme for Research and Innovation,
Horizon 2020, and in collaborative partnerships. These
projects focused on the development of case studies

Executive
summary

on grouping and read-across?, on the optimal combi-
nation of methods in Integrated Approaches to Testing
and Assessment (IATA) for systemic toxicity testing,
as well as on methodologies to improve the identifi-
cation of endocrine disrupting chemicals. They foster
the integration of non-animal methods, approaches
and models in the risk assessment of chemicals and
products to support regulatory decision making. Con-
sidering that there are over 100,000 chemicals on
the market and that for 90% of them, little or no
information on their hazardous properties exist, inno-
vative and more efficient ways of safety testing and
chemical risk assessment, not dependent on animal
testing, are needed. This obligation is also expressed
in the recently published EU Chemicals Strategy for
Sustainability, aiming at a toxic-free environment
under the European Green Deal (EC, 2020a).

For the safety and potency testing of vaccines,
several non-animal methods developed and stand-
ardised within the project "Vaccine batch to Vaccine

1 Read-across involves the use of relevant information from
analogous substance(s) (the ‘source’ information) to predict properties
for the ‘target’ substance(s) under consideration (ECHA, 2017).



batch comparison by consistency testing" (VA2VAC)?
have been transferred to partner laboratories to
assess their transferability and reproducibility. EURL
ECVAM is coordinating an activity within the project
aimed at developing guidance for moving from the
traditional in vivo test-based quality control strat-
egy to a consistency test-based strategy relying on
non-animal based assays. Such efforts are important
since batch potency testing currently requires a high
number of animals.

EURL ECVAM has started a project to explore how
to better use the available mechanistic informa-
tion from existing animal studies across different
endpoint hazard assessments. The aim is to avoid
redundancy in in vivo testing and to integrate novel
non-animal methods in effective testing and assess-
ment strategies.

Characterising, validating and standardising new
non-animal methods and approaches are important
steps towards their regulatory use and international
adoption. Various thyroid methods, targeting different
modes of action of thyroid disruption, are currently
under validation by EURL ECVAM and its network of
validation laboratories EU-NETVAL. Chemicals that
disrupt thyroid homeostasis have the potential to be
endocrine disruptors and thus associated with several
adverse health effects. Promising methods or strate-
gies are also evaluated and validated in the area of
skin and respiratory sensitisation, genotoxicity, fish
toxicity and for the quality control of vaccines. Quali-
fication processes and standardisation needs for new
emerging technologies such as organ-on-chip devices
are being discussed too.

EURL ECVAM leads and contributes to activities to
translate scientifically valid non-animal methods and
approaches into international standards, such as e.g,,
OECD test guidelines and guidance documents for the
safety testing of chemicals or VICH guidelines for the
safety testing of vaccines for veterinary use. In addi-
tion, it leads activities at the United Nations to define
criteria based on non-animal methods for the Globally
Harmonized System (GHS) for classification, so that
chemicals can be classified and labelled according
to their hazardous properties and transported and
handled safely across the globe, without resorting to
animal data.

2 The consistency approach for batch release testing of established
vaccines consists in using physicochemical, immunochemical, cell-
based and/or multiparametric tests, instead of animal tests, to ensure
that each vaccine batch produced is consistent with a batch already
proven to be safe and efficacious.
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Statistics from 2017 on uses of animals in research
and testing in the EU indicate that 68% of 9.58 million
animals are used for basic, applied and translational
research, while regulatory testing represents 23%.
The same trend is likely to be confirmed in the upcom-
ing EC report on the statistics on the use of animals
for scientific purposes in the Member States of the
European Union in 2018. It is thus important to invest
efforts to promote the uptake of non-animal methods
and models in the research area too.

In 2020, EURL ECVAM completed the reviews on
non-animal models in seven disease areas. EURL
ECVAM also started a study to assess the impact of
EU-funded research projects in the biomedical area
(based on animal models or not). Moreover, consid-
ering the emergency of the COVID-19 pandemic in
2020, EURL ECVAM launched an exploratory project to
gather and disseminate knowledge on the pathogen-
esis of COVID-19 using Adverse Outcome Pathways
(AOP) and cross-disciplinary collaboration.

EURL ECVAM undertook several education and training
activities aiming at increasing the awareness of the
Three Rs (Replacement, Reduction and Refinement of
animal use in science) and alternative methods at
the levels of secondary school, university and early
professional training. These include the introduction
of the Three Rs and related teaching material into the
curriculum of secondary schools and universities. EURL
ECVAM also developed, in collaboration with partners,
a massive open online course (MOOC) entitled “The
Three Rs and animal use in science”. The MOOC was
tailored for life sciences teachers in secondary schools
to provide them with materials, support and tutorials
to integrate the Three Rs in their own classrooms.

Raising the awareness of students and teachers on
21t century technologies and the European values
related to animal welfare and animal protection in
science, through specific education and training pro-
grammes, is a crucial endeavour towards the ultimate
aim of abandoning animal testing.

Likewise, a collective investment of all stakeholders is
needed too. EURL ECVAM therefore continues to work
with all its established networks, such as its network
of regulators (PARERE), its stakeholder forum (ESTAF),
its network of validation laboratories (EU-NETVAL),
the European Partnership on Alternatives to Animal
Approaches (EPAA) and European and international
bodies such as CEN, EDQM, OECD, WHO, ICH, VICH,
and the UN.






Introduction

E icies and legislation call for innovative and
more efficient ways of safety testing and chemical
risk assessment that do not depend on animal testing.

Advanced technologies such as computational
models, in vitro methods and organ-on-chip devices
are being developed, evaluated and integrated to
translate mechanistic understanding of toxicity into
safety testing strategies. The ultimate goal is to
achieve better protection of human health and the
environment while supporting EU innovation and
industrial competitiveness, without the use of animals.
The development and use of non-animal models and
methods are also essential for advancing basic, applied
and translational research.

Education also plays an essential role in enabling a shift
to non-animal methods through the introduction of the
Three Rs (Replacement, Reduction and Refinement of
animal use in science) into secondary school curricula

and programmes of higher education.

The annual EURL ECVAM status report describes
research, development and validation activities, as
well as initiatives that promote the regulatory use
and international adoption of non-animal methods and
approaches and their dissemination in the regulatory
and research arenas.




. Introduction

Every year, EURL ECVAM prepares a report to inform stakeholders and inter-
ested parties about on-going activities in the field of alternative (non-animal)
approaches in science and regulation.

This report provides updates on activities since the last report published in March
2020. It describes development and validation activities together with initiatives
that promote the regulatory application and international adoption and use of
non-animal methods and approaches and their dissemination.

It also informs about EURL ECVAM’s activities to promote the uptake and use of
non-animal models in the areas of basic, applied and translational research, as
well as EURL ECVAM’s engagement in education and training activities on the
Three Rs (Replacement, Reduction and Refinement of animal use in science) at the
levels of secondary school, university and early professional training. It describes
primarily, but not exclusively, the activities that EURL ECVAM has undertaken or
has been involved in together with a wide range of collaborators.

The mandate of EURL ECVAM is described in Directive 2010/63/EU (EU, 2010) on
the protection of animals used for scientific purposes (Article 48 and Annex VII).
This mandate includes (a) coordinating and promoting the development and use
of alternatives to procedures including in the areas of basic and applied research
and regulatory testing; (b) coordinating and participating in the validation of
alternative approaches at Union level; (c) acting as a focal point for the exchange
of information on the development of alternative approaches; (d) setting up, main-
taining and managing public databases and information systems on alternative
approaches and their state of development and; (e) promoting dialogue between
legislators, regulators, and all relevant stakeholders, in particular, industry,
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biomedical scientists, consumer organisations and animal-welfare groups, with
a view to the development, validation, regulatory acceptance, international rec-
ognition, and application of alternative approaches.

In addition to Directive 2010/63/EU, EURL ECVAM supports a broad range of
European policies on chemicals and products ranging from industrial chemicals,
plant protection and biocidal products, medicinal products for human and vet-
erinary uses to cosmetic products. Moreover, EURL ECVAM supports the work in
the field of biologicals and on cross-cutting topics such as endocrine disruptors
and chemical mixtures.

All these policies have an aim in common, namely to protect human and envi-
ronmental health without, or minimally, resorting to animal testing. Instead, they
promote the use of advanced tools, methods and models, and data analysis
capacities. In fact, non-animal methods are not just “alternatives” to animal tests,
but innovative key enabling technologies.

EURL ECVAM is an integral part of the European Commission’s Joint Research Centre.






Con able scientific and technical progress is being
made on the development of non-animal methods
via a range of EU-funded projects and collaborative
partnerships. EURL ECVAM plays a supporting role in
such activities by contributing its expertise, providing
advice on method characterisation and standardisation,
and by sharing the results of relevant in-house research

activities.

The overall aim is to identify promising methods and
facilitate their translation into safety assessment practice,
which remains a considerable barrier to acceptance and

application.

Development




READ MORE
EU-ToxRisk:
www.eu-toxrisk.eu
IATA case studies project:
www.oecd.org/chemical-
safety/risk-assessment/

iata-integrated-approach-

es-to-testing-and-assessment.

htm#Project

EU-ToxRisk is a European collaborative project funded by the EU Framework Pro-
gramme for Research and Innovation, Horizon 2020, to advance mechanism-based
toxicity testing and risk assessment of chemicals. EURL ECVAM through the JRC
has a formal collaboration agreement in place with the consortium to support
its science programme with a view to eventual translation and dissemination of
research results to advance safety assessment practice.

Four read-across case studies developed by the consortium were submitted to the
OECD for review in its 5" Meeting of the IATA case studies project. All case study
reports have been endorsed and published.

EURL ECVAM is now collaborating in a second round of case studies, providing
chemicals to the partners carrying out experimental work, and actively participating
in the development of an ab initio safety assessment workflow designed to avoid
animal testing.

Accelerating the Pace of Chemical Risk Assessment (APCRA) is a govern-
ment-to-government initiative whose aim is to promote collaboration and dialogue
on the scientific and regulatory needs for the application and acceptance of new
approach methodologies (NAMs) in requlatory decision making. It was initiated in


http://www.eu-toxrisk.eu/
http://www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-assessment.htm#Project
http://www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-assessment.htm#Project
http://www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-assessment.htm#Project
http://www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-assessment.htm#Project
http://www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-assessment.htm#Project
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2016 and involves participants from the US, Canada, South Korea, Japan, Singa-
pore, Australia, the OECD and the EU.

The consortium hosted a public webinar in March 2020, designed to share out-
comes with the public and stakeholders. In addition, a closed workshop took place
in August 2020 to discuss the integration of NAMs in the risk assessment process.
Progress is made by conducting case studies, which trigger focused discussions to
increase the understanding of regulatory needs and potential solutions.

EURL ECVAM is involved in a “prospective” case study aimed at assessing chemicals
with limited toxicological data, using both NAM data and classical toxicological
studies. The idea is to compare a (conservative) point of departure derived from
an in vitro assay battery with those already used in risk assessment. This case
study also builds upon the findings and learnings from the APCRA retrospective
case study, reported in “Utility of /n Vitro Bioactivity as a Lower Bound Estimate
of In Vivo Adverse Effect Levels and in Risk-Based Prioritization” (Paul Friedman
et al, 2020).

Following a call for tender® in January 2020, EURL ECVAM kicked off a study in
October with the Vrije Universiteit Amsterdam to collect and analyse relevant
mechanistic information contributing to effects observed on target organs in
animal studies with repeated exposure to chemicals (Figure 2.1). The study builds
on previous work conducted by EURL ECVAM (Prieto et al., 2019), recently awarded
by the scientific journal ALTEX, to investigate specific mechanisms at the cellular
level that are associated with acute oral systemic toxicity.

.
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READ MORE
APCRA:
cfpub.epa.gov/si/
si_public_record_Report.
cfm?Lab=NCCT&dirEntryld=345649
Presentations of the APCRA
public webinar:
ftp://newftp.epa.gov/COMPTOX/
TEMP/APCRA2020_presentations

Figure 2.1: Mapping mechanistic knowledge on target organ toxicological effects caused by repeat exposure to chemicals.

The aim of this new study is to better understand the nature of repeated dose
toxicities by describing the molecular mechanisms or modes of action according to
key characteristics of repeated dose systemic toxicity (i.e., key chemical properties
by which agents contribute to systemic target organ toxic effects), including their
relevance to human health. To help the process, a well-defined set of data rich
chemicals will be used to demonstrate the relevance and completeness of the key

3 https://europa.eu/lux33un


https://europa.eu/!ux33un
https://cfpub.epa.gov/si/si_public_record_Report.cfm?Lab=NCCT&dirEntryId=345649
https://cfpub.epa.gov/si/si_public_record_Report.cfm?Lab=NCCT&dirEntryId=345649
https://cfpub.epa.gov/si/si_public_record_Report.cfm?Lab=NCCT&dirEntryId=345649
ftp://newftp.epa.gov/COMPTOX/TEMP/APCRA2020_presentations
ftp://newftp.epa.gov/COMPTOX/TEMP/APCRA2020_presentations

12 | NON-ANIMAL METHODS IN SCIENCE AND REGULATION

READ MORE
Pilar Prieto wins the ALTEX
Award 2020:
www.altex.org/index.php/altex/

announcement/view/255

characteristics described. Among the systems or organs relevant for the repeated
dose toxicity studies that will be considered are liver, kidney, cardiovascular system,
lung, nervous system and gastrointestinal tract. Depending on the analysis and
data available, other tissues may be added.

This study is complementary to EURL ECVAM activities aimed at developing a
strategy for evaluating hazard by combining information across different systemic
toxicity endpoints (see Section 2.1.4).

EURL ECVAM has started a project to explore how to develop and evaluate scien-
tifically robust and innovative approaches for the safety assessment of chemicals
across multiple regulatory sectors. The aim is to minimise reliance on in vivo
testing, to avoid redundancy and facilitate the integration of novel non-animal
methods in the requlatory setting, with the ultimate goal of designing sustainable
testing strategies.

A number of examples were recently published (Madia et al,, 2020a) to illustrate
and trigger further discussions within the scientific and regulatory communities
on how useful information for predicting toxicity can be extrapolated from one
toxicity endpoint to another as a mechanistically informed read across approach
(Figure 2.2). The work has also highlighted that it is essential to formulate defined
questions addressing specific regulatory needs and to define specific scenarios
where new integrated approaches can be applied.

ELTELTY " 8/  reproductive
toxicity A toxicity

acute
toxicity

/ eye&skin

irritation
skin corrosion /4

Figure 2.2: Extrapolation of information based on mechanistic knowledge across multiple sources and endpoints can help a
sustainable and more human-relevant prediction of toxicity. This avoids redundancy of testing and reduces the use of animals
(©Madia et al.,, 20203, under Creative Common License CC BY 4.0).

Moreover, a number of practical steps need to be made to further evolve such
approaches: inclusion of toxicokinetic information; integration of quantitative data
into AOP networks; integration of human physiology and pathophysiology in the
description of toxicity pathways; using exposure considerations to inform biological
relevance; analysis of uncertainties. A project aiming at evaluating the feasibility of
a mechanistically informed read across is being finalised within the carcinogenicity
testing scenario (Madia et al., manuscript in preparation).


https://www.altex.org/index.php/altex/announcement/view/255
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READ MORE
EURL ECVAM genotoxicity

and carcinogenicity consolidated

In July 2020, EURL ECVAM released an extension of its genotoxicity and carcino-
genicity consolidated database. This is in line with EURL ECVAM activities to avoid
and reduce animal use in genotoxicity testing (Corvi et al., 2013) and published
recommendations on chemicals that would be appropriate to evaluate the sensitiv-
ity and specificity of new or modified mammalian cell genotoxicity tests (Kirkland
etal, 2016; Kirkland et al., 2007).

database of Ames negative
chemicals:
europa.eu/'fU84ym

EURL ECVAM genotoxicity
and carcinogenicity consolidated
The database now includes genotoxicity and carcinogenicity data from various
tests for 211 new chemicals with negative results in the Ames test (Box 2.1). This
builds on the previously published database of 726 Ames-positive substances.

database of Ames positive
chemicals:
europa.eu/IRX73pD

Box 2.1 Expanded genotoxicity and carcinogenicity database

Damage to DNA caused by chemicals is con-
cerning since it can contribute to the initiation
and development of many serious health
effects including birth defects and cancer.

Thus, the assessment of genotoxicity and
carcinogenicity is an essential requirement
for the safety assessment of chemical sub-
stances. This is typically done in a step-wise
approach whereby a battery of in vitro tests
in both bacterial (Ames test) and mamma-
lian cells are employed to detect genotoxicity
effects. In certain cases, in vitro testing is then
followed by in vivo studies in rodents.

In addition, due to its relative simplicity and
low cost, the Ames test is usually employed
as an initial screen to determine the muta-
genic potential of new substances in the early
stages of product development.

EURL ECVAM scientists collaborated with a
group of international experts to compile
this unique dataset from several sources.
The database is a highly valuable resource
for evaluation of genotoxicity studies and the
development and validation of alternative
methods to animal testing.

According to JRC scientist and study coor-
dinator Federica Madia, “Our genotoxicity
database contains rigorously curated infor-
mation which we’re confident will advance
the identification of genotoxicants and our
understanding of them”.

The new dataset adds to the EURL ECVAM
genotoxicity and carcinogenicity consolidated
database of Ames-positive chemicals previ-
ously published in the EURL ECVAM Collection
of the JRC Data Catalogue.

The database has become a key resource
for academia, industry and the regulatory
community. It contributes for example to the
development and validation of new in vitro
and computational methods and the design
of testing and assessment strategies used
in a variety of sectors including food, cos-
metics, pesticides and industrial chemicals.
Presented at the 17" meeting of the OECD
QSAR Toolbox Management Group, the data-
base is proposed to be incorporated in the
next QSAR Toolbox update.

A detailed description of the new Ames-neg-
ative dataset together with suggestions for
further analysis are provided in the related
scientific paper 'EURL ECVAM Genotoxicity
and Carcinogenicity Database of Substances
Eliciting Negative Results in the Ames Test:
Construction of the Database' (Madia et al,,
2020b).
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READ MORE
EURION:
eurion-cluster.eu/
AOP-Wiki:

aopwiki.org/

EURION is a cluster of eight EU-funded projects (2019-2024) developing method-
ology to improve the identification of endocrine disrupting chemicals. It is funded
by the European Commission’s Horizon 2020 Research and Innovation Programme.
Areas of focus are thyroid disruption (ATHENA, ERGO, SCREENED), metabolic disrup-
tion (OBERON, GOLIATH and EDCMET), endocrine disruptor induced developmental
neurotoxicity (ENDPoinTs) and female reproductive toxicity (FREIA).

Thirteen cross-cluster working groups have been set up to facilitate pooling
knowledge and sharing best practices on cross-cutting issues such as validation,
chemicals selection, collecting tissue samples to make best use of in vivo animal
studies, data collection and dissemination, reporting and interpretation of ‘omics
data, and development of adverse outcome pathways.

A cross-cluster International Advisory Panel (IAP) chaired by EURL ECVAM has
also been established with the goal of providing a bridge to other European and
international initiatives and regulatory bodies dealing with endocrine disruptors.
It also serves to provide guidance and feedback on the regulatory relevance of
test methods.

Prior to the annual meeting held in Paris in February 2020, EURL ECVAM conducted
a validation workshop for around 70 participants working across all the projects.
The focus was on establishing an assay in-house using the OECD guidance on
Good In Vitro Methods Practice (GIVIMP; OECD, 2018) with emphasis on good
documentation of the method description to facilitate transfer of a given method
to another laboratory.

Training on the principles and best practices of Adverse Outcome Pathway (AOP)
development has also taken place in 2020 and an AOP workshop to share progress
is planned for January 2021 to facilitate collaborative AOP development and
entering of project data into the AOP-Wiki.

VAC2VAC is a collaborative five-year research project (2016-2021) funded under
the Innovative Medicines Initiative, a joint undertaking of the EU Horizon 2020
Research and Innovation Programme and the European Federation of Pharmaceu-
tical Industries and Associations (EFPIA). It started in 2016 as a five-year project
and following a one-year, no-cost extension will now end in 2022. The project
brings together 22 public and private partners including the JRC represented by

YAc2vac

The overall objective is to demonstrate proof-of-concept of the consistency
approach for batch release testing of established vaccines. For this purpose,
non-animal methods are being developed, standardised and validated for the
quality control of vaccines for human use (e.g., diphtheria, tetanus, acellular per-
tussis, tick-borne encephalitis) and veterinary use (e.g., tetanus, rabies, clostridial,
leptospiral, infectious bronchitis).


https://eurion-cluster.eu/
https://aopwiki.org/
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Recent achievements and future work were discussed during the 4" Annual Meet-
ing in March 2020. Several method developers started to transfer their assays to
partner laboratories (e.g., monocyte activation test, ELISA for tetanus, diphtheria
and tick-borne encephalitis, clostridial vaccines). Several small-scale collaborative
studies to assess assay transferability and reproducibility are planned to take
place during 2021.

EURL ECVAM is coordinating an activity aimed at developing guidance on how to
move from the classical in vivo test-based quality control strategy to a consistency
test-based strategy relying on non-animal based assays. Initial discussions with
international experts (e.g., VAC2VAC, EDQM, WHO, national control authorities) took
place in 2020 and will be continued in 2021.

Although not typically a regulatory requirement, information on the biokinetics of
a substance, characterised by physiological processes of absorption, distribution,
metabolism and excretion (ADME), can be valuable for informing risk assessment.

To this end, a study was conducted and published in the JRC data catalogue to
make available in vitro data on blood-plasma protein binding (relevant to absorp-
tion) and liver hepatocyte clearance (relevant to metabolism) for a set of 77
(primarily) industrial chemicals. The study also explored the utility of these data
for biokinetic profiling and quantitative in vitro to in vivo extrapolation (gIVIVE). The
data will also be exploited in a Next Generation Chemical Risk Assessment case
study being developed within the context of the APCRA project (see Section 2.1.2).

Within the context of the EPAA, EURL ECVAM is a “champion” (i.e., responsible to
coordinate the project team and keep the communication active with the EPAA
steering committee) of two projects related to physiologically based kinetic (PBK)
models (see also Box 4.3).

EURL ECVAM was also involved in an international effort led by HESI to propose a
harmonised PBK model reporting template. This activity was carried out to support
good modelling practices and to facilitate the requlatory acceptance of the growing
number of available PBK models (Tan et al., 2020).

EURL ECVAM further explored the use of PBK models in the context of interpreting
human biomonitoring data (see Box 2.2).

The kinetically derived maximum dose (KMD) is an important concept relevant to
the dose selection in repeated dose toxicity studies. It is defined as the internal
concentration of a chemical (area under the curve) that marks a departure from
linear kinetics. Non-linear kinetics can arise from the saturation of ADME processes
(like metabolism, Figure 2.3), resulting in chemical concentrations in the body that
are disproportionally high or low relative to the change in external dose.

READ MORE

VAC2VAC:
www.vac2vac.eu

VAC2VAC newsletter:
www.vac2vac.eu/news-events/
news/vac2vac-newsletter-voli-
ii-november-2020

Innovative Medicine Initiative
(IMI):

wWww.imi.europa.eu


http://www.vac2vac.eu
http://www.vac2vac.eu/news-events/news/vac2vac-newsletter-voliii-november-2020
http://www.vac2vac.eu/news-events/news/vac2vac-newsletter-voliii-november-2020
http://www.vac2vac.eu/news-events/news/vac2vac-newsletter-voliii-november-2020
http://www.imi.europa.eu
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READ MORE
Symposium Webinar:
Opportunities and Challenges
in Using the Kinetically Derived
Maximum Dose Concept to
Refine Risk Assessment:
ntp.niehs.nih.gov/go/kmd-2020

READ MORE
Developing in silico trials to
fight tuberculosis:

www.strituvad.eu/
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Sciences Institute. Figure 2.3: Non-linear and linear kinetics of metabolism.
The public forum was followed by a scientific workshop focussing on four topics:
inflection point (appropriate use of kinetic data to determine dose non-linearity);
exposure (likelihood of human exposure levels close to a KMD value); dose-setting
and 3Rs* (determination of a KMD from human blood or tissue concentration data);
and pharmacodynamics / weight of evidence (application of in silico models to
predict systemic dose and key ADME parameters to inform a KMD in a WoE approach
to select the top dose for an in vivo toxicity study). EURL ECVAM was involved in
the scientific organisation of the workshop and presented during the pharmacody-
namics / weight of evidence session. One of the outcomes of the scientific workshop
was that recent advances in the development of in vitro and in silico methods for
kinetics and toxicodynamics will be crucial in establishing a “new approach meth-
odologies toolbox” for informed KMD setting in regulatory toxicology.

EURL ECVAM has contributed to a project led by Wageningen University and
Research (the Netherlands), to analyse the variability in liver metabolism (clear-
ance) between rats and humans, using literature-derived in vitro clearance data
for rat and human primary hepatocytes (Louisse et al., 2020). A large variability in
reported Cmax value was identified (1- to 8-fold for different compounds), which
partly relates to differences in study designs but also to variability in the method-
ological components, such as materials and reagents used in in vitro culture like
foetal bovine serum (FBS). This work highlights the need to harmonise clearance
methods. Ongoing work is investigating the implications of using such clearance
data in the development of PBK models for interspecies variability.

In July 2020, EURL ECVAM hosted an online workshop aimed at understanding
how the acceptance of mathematical models in the pharmaceutical domain differs
from the chemical domain, and what lessons can be learned in terms of translating
successful applications from one domain to the other. As a follow-up to the work-
shop, a case study is being developed with the University of Catania, Italy, to
explore the translatability of the Universal Immune System Simulator (UISS) from
the pharmaceuticals to the environmental chemicals domain. The UISS is being
developed in the EU-funded STRITUVAD project, which is applying computer sim-
ulations to test the efficacy of new anti-tuberculosis therapies (in silico trials). This
will also be a contribution to the CIAO project (see Section 5.3).

4 Three Rs and 3Rs are used interchangeably in this report.


https://ntp.niehs.nih.gov/go/kmd-2020
https://www.strituvad.eu/
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Use of PBK modelling to interpret human biomonitoring data of mixtures

Human biomonitoring (HBM) data can provide
insight into co-exposure patterns resulting
from exposure to multiple chemicals from
various sources and over time. Therefore, such
data are particularly valuable for assessing
potential risks from combined exposure to
mixtures (see also Section 4.8.2).

One way of interpreting HBM data is to
establish safe levels in blood or urine, called
Biomonitoring Equivalents (BE) or HBM values.
These can be derived from established exter-
nal reference values, such as tolerable daily
intake (TDI) values, by using physiologically
based kinetic (PBK) models (see also Section
2.5.2). The process of establishing BE values
using chemical-specific models can be time
consuming and cumbersome.

For this reason, the derivation of BE values for
several chemicals was investigated by using
generic PBK models (Pletz et al., 2020).

Two generic models were selected, the
IndusChemFate tool and the High-Through-
put Toxicokinetics package, for two different
classes of chemicals, phenols and phthalates.
HBM data from two cohorts, Danish children
and Norwegian mothers and children, were
used to evaluate the quality of the predictions
and to illustrate the overall approach in the
context of mixture risk assessment.

The study showed that use of PBK models
enables a better understanding and interpre-
tation of HBM data. However, establishing
safety threshold levels of metabolites in urine
is a challenging task, compared with the anal-

EDI i i
TDI/RfDH) ysis of parent compounds in blood.
liver __ blood liver | ~liver
X A Cher _[Chioos = (Cir/ R )]_Q_
i, ‘L dt Vll-ver liver
BEep: urine\
BEp/BErsy CONcentration
A measurement  B)

A) Schematic Representation taken from Pletz et al,, (2020) showing Tolerable Daily Intake (TDI),
Reference Dose (RfD) and Estimated Daily Intake (EDI) values as input doses in a forward dosimetry
approach to obtain Biomonitoring Equivalents BE , BE,., and BE_ values for risk assessment. The
derived BE values can subsequently be compared to actual measured urinary concentrations. B)
Example of a PBK model ordinary differential equation (of the liver) governing the chemicals fate
in the body (C=concentration, t=time, V=volume, Q=blood flow rate, R=partition coefficient).

©Pletz et al., 2020, Published by Elsevier Ltd. under Creative Common licence CC BY 4.0.

The digital transformation is expected to have a considerable impact on toxicology.
The last decade has seen an enormous growth in e-resources capturing data
related to the toxicological effects of chemicals and supporting assessments of
hazardous properties based on chemistry alone (Madden et al., 2020). However,
it remains a challenge to identify and exploit these resources in an optimal way
to support decision making.

To this end, EURL ECVAM together with the Liverpool John Moores University and
RIVM organised a workshop in October 2019 at the Lorentz Center (Leiden, NL)
entitled 'e-Resources to Revolutionise Toxicology: Linking Data to Decisions'. This
workshop aimed to map out how and where digital resources could contribute
to the digital revolution in toxicology, with specific objectives to: a) identify how
digital resources could enhance the AOP paradigm; and b) develop four quantitative
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AQPs by utilising currently available digital resources, providing better insight into
data requirements including accessibility. The three quantitative AOPs, related
to skin sensitisation, neurotoxicity and carcinogenicity, were considered as case
studies to facilitate the evaluation of e-tools and e-infrastructure for developing
quantitative AOPs. A paper is being drafted to capture key learnings and set out
future perspectives.

In related work, the emerging concept of quantitative AOP (qgAOP) was analysed
and further developed on the basis of an extensive literature review of published
gAOP models (Spinu et al., 2020).

A global consortium on in silico toxicology protocols, led by Leadscope Inc. US and
partly funded by the NIEHS, is developing in silico protocols for major toxicological
endpoints, similar to test guidelines routinely used in the application of in vitro or
in vivo methods. The aim is to improve the efficiency, quality, and acceptance of
assessments based on in silico methods. A genetic toxicology and a skin sensiti-
sation in silico protocol have been completed (Hasselgren et al., 2019; Johnson et
al., 2020), while protocols on acute toxicity, neurotoxicity, endocrine activity, and
environmental toxicity are under development.

The work on the carcinogenicity protocol started in 2019, with the aim of assem-
bling the available information on different aspects of carcinogenicity associated
with the ten key characteristics of carcinogens, as defined by Smith et al., (2016).
Ad hoc sub-teams, including EURL ECVAM, have been established to work on these
aspects. A position paper summarising the current status of in silico methods
useful for carcinogenicity hazard assessment together with a description and
discussion of identified gaps, has been prepared (Tice et al., submitted).

Hazard classification forms the basis of generic risk assessment and subsequent
risk management of chemicals in the EU. While chemical classification based on
standard checklists of information triggers risk management measures, the link
is not one-to-one. Toxicity testing may end up being performed with no impact
on the safe use of chemicals. Based on the premise that the hazard class of a
chemical reflects its level of concern, EURL ECVAM carried out a study to explore
how an equivalent level of concern could be derived through the use of more
efficient testing strategies.

The testing strategy could be optimised according to different criteria, minimising
the total number of tests conducted, or minimising the use of animals. This work has
been published as a thought starter to trigger discussions on how classification and
labelling of chemicals might be carried out more efficiently (Da Silva et al., 2020).

Mixture risk assessment (MRA) strategies for the evaluation of developmental
neurotoxicity (DNT) should be implemented, since infants and children are co-ex-
posed to more than one chemical at a time. In a recent study (Pistollato et al,
2020b; see Box 2.3), EURL ECVAM described a possible approach to tackle MRA:
DNT chemicals were clustered in mixtures on the basis of their mode of action
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(MoA), and DNT assays were anchored to common key events (CKEs) identified in
DNT-specific adverse outcome pathways.

Analyses of chemical mixtures effects were carried out in human induced pluripo-
tent stem cell (hiPSC)-derived neuronal and glial cultures, which is considered a
suitable in vitro model to enable mechanistic understanding of chemically-induced
adverse effects, avoiding species extrapolation. Data showed that chemicals work-
ing through similar MoA, at non-cytotoxic or very low toxic concentrations, induce
DNT effects in mixtures, as shown by increased number of neurons, impairment
of neurite outgrowth and synaptogenesis. Synaptogenesis was the most sensitive
endpoint as confirmed by mathematical modelling.

Box 2.3 New approaches for assessing the neurotoxicity of mixtures

A EURL ECVAM study shows that the effects
of chemical mixtures on the developing brain
can be assessed using human cells in vitro
combined with mathematical modelling (Pis-
tollato et al,, 2020b).

EURL ECVAM scientists found that chemicals
at non-toxic concentrations combined in mix-
tures can cause adverse effects in developing
human brain cells. The chemical mixtures
altered significantly several cellular processes
which are known to be indicators of develop-
mental neurotoxicity (DNT), particularly those
linked to cognitive deficits in children.

The EURL ECVAM team exposed human devel-
oping brain cells to single chemicals and their
mixtures at concentrations found in human
samples, mimicking real life exposure.

“We have exposed the cells to single chemi-
cals and chemical mixtures because it is well
documented that so called mixture effects
can be greater than the effects triggered by
the most potent single chemical in a mixture,
due to their additive or, in some cases, even
synergistic effects” explains Francesca Pistol-
lato, EURL ECVAM scientist and lead author
of the article.

This is potentially a matter of concern
because different environmental chemicals
have been found together in human biofluids
such as breast milk and cord blood. Moreo-
ver, the developing brain is highly sensitive
to the effects of these chemicals. “We are all
exposed to more than one chemical at a time
but more vulnerable individuals are pregnant
women, infants and children, since these life

stages are particularly sensitive to the effects
of chemicals” continues Francesca.

After exposing the cells to the mixtures, the
scientists evaluated whether key neurodevel-
opmental processes critical for learning and
memory formation were impaired. Mathemat-
ical modelling confirmed that the combined
effects of chemicals in a mixture can gener-
ally be predicted without testing the mixture
itself, provided that the individual chemicals
have been tested at relevant concentrations.
Notably, these effects found in cell-based
assays reproduce to a certain extent some
autism-like cellular changes that are also
observed in the brains of autistic children.

Overall, this study illustrates how mechanis-
tic knowledge of DNT effects, captured as
adverse outcome pathways, can guide the
design and integration of in vitro methods
and mathematical modelling to predict pos-
sible adverse effects that may result from
exposure to chemical mixtures. It therefore
represents a step forward towards more reli-
able DNT testing for protecting public health.
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Validation

At the core of EURL ECVAM activities is the validation
of test methods and approaches. Validation is at the
interface between test method development/optimisation
and regulatory acceptance/international recognition
and ensures a science-based and rigorous evaluation
of test methods and approaches by establishing their
performance and fitness for a given purpose, i.e., their
scientific validity.

The EURL ECVAM validation process encompasses four
key steps, including the assessment of test method
submissions, the planning and conduct of validation
studies, the coordination of independent scientific
peer reviews and the development of EURL ECVAM
Recommendations on the validity status of test methods.
These steps involve close interaction with key stakeholders

and international partners.

The status of each test method can be monitored using
the EURL ECVAM Tracking System for Alternative methods
towards Regulatory acceptance (TSAR).



3. Validation

3.1 Test method submissions

The following sections summarise the progress of selected test method submis-
sions that EURL ECVAM has recently received. A comprehensive list of test method
submissions and their status can be found in TSAR (https:/tsar.jrc.ec.europa.eu/).

3.1.1 AlLlsens

Air-liquid interface (ALI) in vitro lung cell models can be used to investigate physio-
logical and pathophysiological responses of the respiratory tract, molecular events,
modes of action and interaction of different cell types. Being apically exposed to
air, these models potentially mimic more closely the in vivo situation of cells in
the respiratory tract than standard cell culture methods. EURL ECVAM received
a test presubmission on an in vitro method (named ALlsens) for the prediction
of respiratory irritation and sensitisation of inhalable substances. The ALlsens
method uses a test system consisting of a 3D lung tissue model cultured at the
air-liquid interface. It addresses two steps in the respiratory sensitisation process
by measuring the differential induction of cytokines at the epithelial barrier and
the activation of immature dendritic cells (DCs) using different biological endpoints
(i.e., cell surface markers, cytokines and gene expression).

EURL ECVAM consulted its Preliminary Assessment of Regulatory Relevance
(PARERE) network on the regulatory relevance of the test method and shared with
its members its preliminary assessment. Overall, there was a general view that
the submitted test method is promising and might be of potential use in a requ-
latory context, also for defining classification criteria under the EU CLP Regulation


https://tsar.jrc.ec.europa.eu/

EURL ECVAM STATUS REPORT 2020 | 23

and the Globally Harmonized System of Classification and Labelling of Chemicals

(GHS). However, the method needs to be further developed and additional testing

is required to evaluate whether it can distinguish between irritants and sensitisers.

Between-laboratory reproducibility is also crucial to assess the reliability of the

test method, particularly as a step towards the development of a test guideline

for widespread application. Finally, there was general agreement that the method

could eventually be used to investigate molecular pathways and specific reactions READ MORE

related to different parts of the respiratory tract in basic and translational research.  » ALisens method:

EURL ECVAM invited the submitter to address the issues raised and to resubmit  tsarjrc.eceuropa.eu/test-method/
an updated presubmission. tm2019-01

3.1.2 Genotoxicity testing

In an effort to improve the predictive capacity of the in vitro genotoxicity test bat-
tery, Cosmetics Europe has led an initiative to develop and validate in vitro human
skin-based genotoxicity assays for topically exposed substances, such as cosmetics
ingredients. An international validation study was carried out specifically for the
reconstructed skin (RS) comet assay and micronucleus test (RSMN). Between March
and June 2020, Cosmetics Europe submitted these two methods to EURL ECVAM
for consideration to undergo an ESAC peer-review.

The RS Comet Assay is an adaptation of the known alkaline comet assay to address
the potential of test items to cause genotoxicity in the form of DNA strand breaks,
which can lead to clastogenic effects, and DNA lesions leading to gene mutations
(Pfuhler et al., 2020a). The method uses specifically the Phenion® Full-Thickness
Skin Model, which is composed of primary and p53 competent keratinocytes and
fibroblasts of human origin. The RSMN Assay applies the known micronucleus
test in a three-dimensional reconstructed human skin model and addresses the
potential of test items to cause genotoxicity in the form of chromosomal damage
(clastogenicity and aneugenicity; Pfuhler et al, in press). The method uses the
EpiDerm™ Skin Model, composed of normal human epidermal keratinocytes derived
from neo-natal foreskin tissue.

EURL ECVAM invited the submitter to put forward a full submission for the two test
methods, taking into consideration the information provided, the implications of the
tests to predict the genotoxic potential of primarily dermally exposed substances
in combination and/or in support of the standard in vitro test battery and their
potential regulatory relevance.
READ MORE
A proposal for the development of new OECD Test Guidelines for both assays has  » RS Comet Assay:
been included in the OECD work plan in 2019. In addition, recent regulatory guid-  tsarjrcec.europa.eu/test-method/
ance documents within the pharmaceuticals and cosmetics sectors (i.e., SCCS, ICH)  tm2020-01
and the International Workshops on Genotoxicity Testing (IWGT) working group on  » 3D Reconstructed Human
“Use of 3D Tissues in Genotoxicity Testing” have expressed favourable opinions  skin Micronucleus assay:
with regard to the appropriateness of these test methods (ICH, 2011; Pfuhler et  tsarjiceceuropa.eutest-method)
al,, 2020b; SCCS, 2018). tm2020-04

3.1.3 SEN-SIS

Subsequent to the EURL ECVAM communication to ImmunoSearch in July 2019 that
there were still some shortcomings in the SENS-IS re-submission that prevented the
method from entering peer review, in October 2020, EURL ECVAM received additional
information from the test submitter to address the comments made. Following a
completeness check of the information provided, EURL ECVAM concluded that the


https://tsar.jrc.ec.europa.eu/test-method/tm2019-01
https://tsar.jrc.ec.europa.eu/test-method/tm2019-01
https://tsar.jrc.ec.europa.eu/test-method/tm2020-01
https://tsar.jrc.ec.europa.eu/test-method/tm2020-01
https://tsar.jrc.ec.europa.eu/test-method/tm2020-04
https://tsar.jrc.ec.europa.eu/test-method/tm2020-04
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READ MORE
» SENS-IS method:
tsarjrc.ec.europa.eu/test-method/
tm2011-11

SENS-IS submission is sufficiently complete to enter independent peer-review by
ESAC. This decision was communicated to the test submitter in December 2020 with
a request to re-arrange some of the information and data provided in order to
facilitate the ESAC assessment of the submission. The information on the SENS-IS,
re-arranged according to EURL ECVAM suggestions was received in December 2020.

3.2 Validation studies

Currently, EURL ECVAM is coordinating a validation study on thyroid methods.
Information is also provided in this section on the progress made by the EDQM
Biological Standardisation Programme.

3.2.1 Thyroid validation study

Thyroid hormones regulate metabolic homeostasis and impairment of homeostasis
has been associated with several adverse health effects. Chemicals that disrupt
thyroid function have the potential to be endocrine disruptors (EDs). With a view to
increasing the available battery of non-animal methods for identifying EDs, EURL
ECVAM is conducting a multi-laboratory study aimed at validating a number of in
vitro methods (OECD, 2017) for different modes of action on the thyroid system
(see an example in Box 3.1).

Fifteen laboratories from the European Union Network of Laboratories for the
Validation of Alternative Methods (EU-NETVAL, see Box 3.2), are participating in
this two-part validation study. Further to the thyroid expert meetings in 2019 and
2020, one laboratory has been formally added to evaluate the important block
of methods that integrate multiple modes of action (thyroid methods 8b and 8c).

Part 1, currently ongoing, aims to characterise the methods through the development
of standard operating procedures (SOPs) and the assessment of transferability
and within-laboratory reproducibility. Known positive/negative control and refer-
ence chemicals are being used. Different challenges were encountered depending
on the available methods, i.e., available peer-reviewed papers are old and the
developer is no longer available; test systems were not commercially available or
standardised; reference items did not show the expected outcome; methods were
not user-friendly and needed to be adapted and; reproducibility of the methods
was not sufficient. Part 2 will aim to assess the overall relevance of selected test
methods, using a set of 30 reference chemicals, selected on the basis of known
modes of action and available in vivo study data.

The OECD GIVMP guidance document on the development and proper conduct of
in vitro methods (OECD, 2018) provides a sound basis for conducting the thyroid
validation study according to the latest study quality guidelines. The OECD GIVIMP
guidance document provided practical guidance to test method developers and
EU-NETVAL test facilities participating in the validation study on aspects such as,
test system characterisation, method performance, choice of reference and control
items, and SOP design.

A challenge for the success of this validation study is the appropriate selection
of a relevant set of chemicals, which should cover the various modes of action,
to be tested in the validation study. In support of the chemical selection for Part
2, an expert meeting was organised in November 2019. Prior to this meeting,
experts were surveyed to propose potential validation set chemicals with known


https://tsar.jrc.ec.europa.eu/test-method/tm2011-11
https://tsar.jrc.ec.europa.eu/test-method/tm2011-11
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activity in at least one of the methods/mechanisms of action. This resulted in an
initial list of 87 possible test chemicals. During the meeting, 51 chemicals were
short-listed, including negative control chemicals, which were considered to best
cover the methods and their modes of action. The shortlist was further reduced
to 30 chemicals based on information provided by chemoinformatics and Artificial
Intelligence (Al) tools, i.e., machine learning and text analytics.

Part 2 testing was initiated at the end of 2020 for a human liver microsome based
diodinase 1 (DIO 1) inhibition method by one of the participating EU-NETVAL test
facilities (BASF, Germany). Diodinases are one of the important regulators of sys-
temic and local thyroid hormone balance by activation of T4 to T3 and degradation
of thyroid hormones via deiodination. DIO1, one of the three isoforms, serves as one
main source for circulating T3 via deiodination of T4 in liver, kidney and thyroid and
has a role in rescuing thyroid hormone bound iodide from biliary excretion. Jointly
with the original developer (Charité Berlin and BfR, Germany), a non-radioactive
approach to determine substance induced DIO1 inhibition based on iodide release
activity (Renko et al,, 2012) of human liver microsomes was established. Stand-
ardisation efforts regarding batch specific enzyme activity further improved the
performance of the human liver microsome based DIO inhibition in vitro method.

READ MORE
»» Thyroid methods:
tsarjrc.ec.europa.eu/search-test-
methods-a’search_combined_
anonymous=thyroid+method
»» Thyroid method 8b:
tsarjrc.ec.europa.eu/test-method/
tm2019-18
»» Thyroid method 8c:

The thyroid validation study will also serve as a case study to implement the recently
updated OECD Harmonised Template (OHT) 201 to report mechanistic data generated
in the thyroid validation study. EURL ECVAM and selected EU-NETVAL test facilities
provided critical input in the update of the OHT 201 template (see also Section 4.2.9).
The description of the methods under consideration can be found in TSAR.

tsarjrc.ec.europa.eu/test-method/
tm2019-19

Box 3.1 Thyroid validation study - example of one of the methods under validation: tyrosine
iodination using liquid chromatography

Within the EU-NETVAL network of European
validation laboratories currently various in
vitro methods are developed and validated
targeting different modes of action (MoA) of
thyroid disruption (OECD, 2014). One of the
targeted MoAs is inhibition of thyroperoxidase
(TPO), an enzyme critical in thyroid hormone
synthesis. Although various methods for
investigating inhibition of TPO mediated
iodination are described in literature, most
methods are not completely animal-free and
are not, or partially, validated, and as Valsuch,
there is a need for alternative methods.

In the current work, an in vitro method to
assess chemicals for potential inhibition of
TPO iodination using FTC-238-hrTPO cell
homogenates containing TPO was developed
and implemented to be ready for validation.
The model substrate L-tyrosine was incubated
with potassium iodide, FTC-238-hrTPO cell
homogenate and peroxide. TPO enzymati-
cally converts L-tyrosine into the metabolite
mono-iodotyrosine (MIT). MIT formation was
quantified using Ultra-Performance Liquid

Chromatography Tandem Mass Spectrometry
(UPLG-MS/MS) as a direct measurement of TPO
activity. As such, this in vitro TPO method is a
promising tool for medium-throughput screen-
ing of chemicals on inhibition of TPO, hereby
contributing to the setup of a robust toolbox
of relevant in vitro methods to predict thyroid
disruption in the framework of the ECHA/EFSA
Guidance on identification of endocrine disrup-
tion and other global regulatory needs.

Read more on the method in TSAR: https://tsar.
jrc.ec.europa.eu/test-method/tm2015-06

TPO mediated iodination: Thyroid hormone syn-
thesis, with thyroid peroxidase performing the
oxidation step seen at center-left (©OHaggstrom,
2014 under Creative Common Licence CCO 1.0).


https://tsar.jrc.ec.europa.eu/test-method/tm2019-06
https://tsar.jrc.ec.europa.eu/test-method/tm2019-06
https://tsar.jrc.ec.europa.eu/search-test-methods-a?search_combined_anonymous=thyroid+method
https://tsar.jrc.ec.europa.eu/search-test-methods-a?search_combined_anonymous=thyroid+method
https://tsar.jrc.ec.europa.eu/search-test-methods-a?search_combined_anonymous=thyroid+method
https://tsar.jrc.ec.europa.eu/test-method/tm2019-18
https://tsar.jrc.ec.europa.eu/test-method/tm2019-18
https://tsar.jrc.ec.europa.eu/test-method/tm2019-19
https://tsar.jrc.ec.europa.eu/test-method/tm2019-19
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European Union Network of Laboratories for the Validation of Alternative Methods

(EU-NETVAL)

EURL ECVAM set up a consortium that cur-
rently counts 35 European laboratories
(mostly GLP approved), called EU-NETVAL in
2013. Fifteen EU-NETVAL test facilities are
experimentally involved in the development
and validation of new cell and tissue-based
mechanistic methods to target different
modes of action (MoA) of thyroid disruption
(see Section 3.2.1).

EU-NETVAL also participated in the AR-CALUX
validation study that led to OECD test guide-
line 458 on androgen receptor transactivation
assays (see Section 4.2.4).

Together with the EU-NETVAL test facilities,
the thyroid validation study will be a pilot
case study to actively start to implement the
recently updated OECD Harmonised Tem-
plates (OHT) 201 (see Section 4.2.9) to report
thyroid validation study data obtained with
the evaluated thyroid methods.

EURL ECVAM and selected EU-NETVAL test
facilities (BASF, Aptuit, Charles River, Wagen-
ingen University & Research and Sciensano)
have given critical input in the update of the
OHT 201 template and indicated during the
review process, the need for GIVIMP (OECD,
2018) in in vitro method development and
validation.

OHT 201 has been implemented in IUCLID, a
software used by industry to fulfil reporting

obligations under more and more legislative
programmes (e.g., REACH). In vitro and in silico
mechanistic study data can be reported for
regulatory use which is an important step
towards the acceptance of in vitro mecha-
nistic thyroid results.

EURL ECVAM and three EU-NETVAL test
facilities (BASF, ARPEA, ABICH) were in 2020
selected to become members of the new
“EFSA Technical group on Notification of
Studies Database” to test the usability of
this new EFSA database. Together with other
stakeholders, the EU-NETVAL test facilities
review proposed requirements, data model
and workflows. EFSA sought the participa-
tion of EU-NETVAL facilities since they are
expert test facilities in performing studies
within the scope of the General Food Law
(GFL) Regulation.

Two new EU-NETVAL facilities joined EU-NET-
VAL in 2020: the Norwegian Institute for
Water Research, Norsk Institutt for Vannfor-
skning from the EFTA country Norway and,
ERT, Centre of Experimental Medicine (CEM),
Slovak Academy of Sciences from the Slovak
Republic.

The new members reinforce the network with
their experimental experience, but also with
their GIVIMP compliant in-house validation
experience and their experience in regulatory
multi-laboratory validation trials.

READ MORE
»» EDQM Biological

Standardisation Programme:

www.edgm.eu/en/
Biological-Standardisation-

Programme-mission-60.html

3.2.2 Vaccine quality control - EDQM Biological Standardisation Programme

The Biological Standardisation Programme (BSP) of the European Directorate for
the Quality of Medicines & HealthCare (EDQM, Council of Europe) is a joint initiative
of the Council of Europe and the EU, partly funded by the European Commission. It
focuses on the establishment of reference preparation and validation of analytical
methods for the quality control of biologicals, including Three Rs methods.

Recently, two projects validating a serological method for potency testing of whole-
cell pertussis vaccines and in vitro methods for the testing of Clostridium septicum
vaccines (see also Section 4.6), have been finalised. Other projects reported in
2019 (Zuang et al., 2020) are ongoing.


https://www.edqm.eu/en/Biological-Standardisation-Programme-mission-60.html
https://www.edqm.eu/en/Biological-Standardisation-Programme-mission-60.html
https://www.edqm.eu/en/Biological-Standardisation-Programme-mission-60.html
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3.3 EURL ECVAM Scientific Advisory Committee (ESAC) peer reviews

The EURL ECVAM Scientific Advisory Committee (ESAC) advises EURL ECVAM
on scientific issues. ESAC’s main role is to conduct independent peer reviews of
non-animal methods/approaches at the request of EURL ECVAM, assessing their
scientific validity for a given purpose. ESAC peer reviews are formally initiated
with a “EURL ECVAM Request for ESAC Advice”, which provides the necessary back-
ground for the review and establishes its objectives, timelines and the questions
to be addressed. ESAC peer reviews are normally prepared by specialised ESAC
Working Groups (WGs) and the ESAC’s advice to EURL ECVAM is formally provided
as a “WG Report” and an “ESAC Opinion” at the end of the review.

The ESAC consists of a minimum of nine core members plus ad hoc members.
The core members are appointed as individual experts based on their personal
capacity and scientific excellence. The current mandate of the core membership
of the ESAC will end on 15 April 2021. The ad hoc members are selected to serve
in ESAC WGs based on their expertise on the methods or approaches and/or the
scientific questions under review.

The last plenary meeting of the ESAC was held on 2-3 December 2019. During
this meeting, the ESAC endorsed its final Opinion on the Bioelution test method
(EURL ECVAM Scientific Advisory Committee, 2020) and agreed to peer review
the Genomic allergen rapid detection (GARD™) assay for skin sensitisation testing
(see Section 3.3.1).
READ MORE
Due to the situation with the COVID-19 pandemic, an ESAC plenary meeting could  » EURL ECVAM Scientific
not be organised in June 2020 and was postponed to March 2021. In November,  Advisory Committee (ESAC):
there was a virtual meeting of the ESAC WG on the GARD (see Section 3.3.1 below).  europaeu/UU87JH

3.3.1 GARD

After receiving a revised submission of the GARD potency method in August 2019,

EURL ECVAM assessed the GARD skin and GARD potency submissions and deemed

that both methods could enter the ESAC peer review process. An ESAC WG on the

GARD was established early in 2020 and met virtually for the first time in June

2020. Subsequent meetings took place in September, October, November and

December to advance the review and draft a WG Report. EURL ECVAM has facili-

tated interactions between the WG and the test submitter SenzaGen to clarify

aspects of the submissions and to provide additional information requested by the READ MORE
ESAC WG to conduct a proper assessment of the GARD prediction model. The WG~ » GARD method:
aims to finalise its peer review report with a view to discussing and possibly  tsarjrcec.europa.eu/test-method/
endorsing the ESAC Opinion in March 2021. tm2011-09

3.4 EURL ECVAM Recommendations

EURL ECVAM has issued a Recommendation urging end-users and other stake-
holders to recognise the scientific validity of non-animal-derived antibodies and
to stop using animals for antibody development and production if not scientifically
justified (Barroso et al., 2020, see also Box 3.3).

The Recommendation is based on the opinion of EURL ECVAM’s Scientific Advi-
sory Committee (ESAC) and states that animals should no longer be used for the
development and production of antibodies for research, regulatory, diagnostic


europa.eu/!UU87JH
https://tsar.jrc.ec.europa.eu/test-method/tm2011-09
https://tsar.jrc.ec.europa.eu/test-method/tm2011-09
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Box 3.3

and therapeutic applications, if not justified on purely scientific grounds. It also
challenges misconceptions existing in the scientific community about non-an-
imal-derived antibodies and highlights the scientific and economic benefits of
their use.

Every year in the EU, close to 1 million animals are used for antibody generation
and production despite the availability of technologies that do not necessitate the
use of animals. Not only is this number high but the procedures employed often
cause severe suffering. The Recommendation proposes concrete actions for key
actors including end-users, commercial providers, authorities, research funding
bodies and journal editors.

EURL ECVAM Recommendation on non-animal-derived antibodies

EURL ECVAM recommends that animals
should no longer be used for the development
and production of antibodies for research,
regulatory, diagnostic and therapeutic appli-
cations. In the EU, the provisions of Directive
2010/63/EU should be respected and EU
countries should no longer authorise the
development and production of antibodies
through animal immunisation, where robust,
legitimate scientific justification is lacking.

The EURL ECVAM Recommendation is pub-
lished as a JRC Science for Policy Report and
is based on an independent scientific peer
review conducted by EURL ECVAM’s Scientific
Advisory Committee (ESAC). The ESAC Opinion
on the "Scientific validity of replacements for
animal-derived antibodies" and the accompa-
nying ESAC Working Group report are annexed
to the Recommendation report.

During the development of the Recommen-
dation, EURL ECVAM consulted with other
Commission services and relevant EU reg-
ulatory agencies, EURL ECVAM’s advisory
body for Preliminary Assessment of Regu-
latory Relevance (PARERE), the EURL ECVAM
Stakeholder Forum (ESTAF) and with partner
organisations of the International Collabora-
tion on Alternative Test Methods (ICATM).

EURL ECVAM has published responses to
frequently asked questions (FAQs) on the
Recommendation to clarify several important
issues and facilitate proper interpretation and
communication of the recommendations
made. The FAQS are available at the following
link: https://ec.europa.eu/jrc/en/eurl/ecvam/fags/
non-animal-derived-antibodies.



https://ec.europa.eu/jrc/en/eurl/ecvam/faqs/non-animal-derived-antibodies
https://ec.europa.eu/jrc/en/eurl/ecvam/faqs/non-animal-derived-antibodies
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3.5 Meeting of the Preliminary Assessment of Regulatory Relevance
(PARERE) network

The ninth PARERE meeting took place at the JRC, Italy on 21 October 2019. It
included a round-table on activities within the PARERE network, updates from EURL
ECVAM, other Commission services and EU agencies. EURL ECVAM also provided
updates on the AOP framework analysis study carried out by EURL ECVAM for
which PARERE members had been surveyed (see Section 4.3.1 and Section 5.7.4
of Zuang et al, (2020)). In addition, a session on “Non-animal approaches under
EU Regulation (EC) No 1272/2008 on classification, labelling and packaging of
substances and mixtures (CLP regulation) and the Globally Harmonized System of
Classification and Labelling of Chemicals (GHS)” had been organised.

Regarding the latter, EURL ECVAM provided an overview of the activities of the
informal working group on non-animal testing methods established at the UN GHS
in 2017. The task of the working group is to revisit the current GHS text to enable
classification based on non-animal methods and approaches (see Section 4.7.1).
GHS is implemented in the EU through the CLP regulation. More information on
PARERE and on the outcome of the PARERE meeting can be found in Box 3.4 and
at the link in the “Read more” section, respectively.

Box 3.4 Preliminary Assessment of Regulatory Relevance (PARERE) network

The Preliminary Assessment of Regulatory
Relevance (PARERE) network was estab-
lished by EURL ECVAM further to a provision
of Directive 2010/63/EU that requires that
Member States nominate a single point of
contact to provide advice on the regula-
tory relevance and suitability of alternative
approaches proposed for validation.

This trans-sectorial network is composed
of regulators nominated by the EU Member
States, representatives from EU agencies such
as the European Medicines Agency (EMA), the
European Chemicals Agency (ECHA) and the
European Food Safety Authority (EFSA), and
relevant Commission services.

In order to expedite the process of regula-
tory acceptance of alternative methods, it
was considered that regulators operating
within all sectors of relevance to alterna-
tive methods should be involved as early as

possible in providing a preliminary view on
the potential regulatory relevance of methods
and approaches submitted to EURL ECVAM for
validation or peer review or evaluation.

PARERE has some additional tasks which
are described on the EURL ECVAM website:
https://ec.europa.eu/jrc/en/eurl/ecvam/alterna-
tive-methods-toxicity-testing/advisory-bodies/
parere.

PARERE members are consulted on sev-
eral occasions over the year, either on the
regulatory relevance of individual methods
or approaches that are submitted to EURL
ECVAM or on other topics such as e.g., EURL
ECVAM Recommendations, standardisation
and validation frameworks for novel tech-
nologies and case studies being developed
within research projects funded by the EU
Framework Programme for Research and
Innovation.

On 22 November 2019, both PARERE and ESTAF networks were invited to the
ICATM workshop on “The Future of Alternative Methods for Regulatory Testing and
their Contribution to Public Health”, held at the JRC, Ispra, Italy (see Section 3.7).

In 2020, the PARERE meeting was held online on 25 November. The purpose of
the meeting was to provide updates on activities related to alternative methods


https://ec.europa.eu/jrc/en/eurl/ecvam/alternative-methods-toxicity-testing/advisory-bodies/parere
https://ec.europa.eu/jrc/en/eurl/ecvam/alternative-methods-toxicity-testing/advisory-bodies/parere
https://ec.europa.eu/jrc/en/eurl/ecvam/alternative-methods-toxicity-testing/advisory-bodies/parere
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READ MORE
»» Summary record of PARERE
meeting 2019:
europa.eu/\pf73wd

READ MORE
P TSAR:

tsarjrc.ec.europa.eu

and approaches being undertaken in EU Member States and by Commission ser-
vices and EU agencies; to seek input on a possible validation framework for
non-animal methods in the area of respiratory sensitisation; and to have an explor-
atory discussion on organ-on-a-chip technologies and their potential for translation
into the regulatory arena.

3.6 TSAR

TSAR is a web-based tracking system, which provides the latest information on
the status of alternative methods which have been proposed for validation with a
view to their use for a regulatory purpose. It contains methods under evaluation
by EURL ECVAM and by members of the International Cooperation on Alternative
Testing Methods (ICATM, see Box 3.5).

TSAR provides an overview of alternative (non-animal) methods that have been
proposed for regulatory safety or efficacy testing of chemicals or biological agents
such as vaccines. It tracks the progress, in a transparent manner, from proposal
of an alternative method for validation through its final adoption by inclusion
into the regulatory framework (e.g., EU legislation, Organisation for Economic
Collaboration and Development (OECD) Test Guidelines or Guidance documents,
European Pharmacopoeia, International Conference on Harmonisation of technical
requirements for registration of pharmaceuticals for human/veterinarian use (ICH),
International Organization for Standardization (ISO), etc.).

TSAR provides information on the validation status of a method and indicates
the stages it has reached in terms of acceptance as a recognised test method
for use in various sectors together with a method summary description. Where
available, TSAR also includes relevant documents associated with a method linked
to the different steps of the entire process: submission, validation, peer-review,
recommendations and regulatory acceptance including international standards.

In 2020, EURL ECVAM improved TSAR to increase knowledge sharing on the reg-
ulatory acceptance of alternative methods with its main stakeholders. With the
enhancement of the query mechanism and the provision of additional information,
users can now benefit from a better overview of the evaluation process.

3.7 International Cooperation on Alternative Test Methods (ICATM)

EURL ECVAM hosted a workshop on “The Future of Alternative Methods for Regu-
latory Testing and their Contribution to Public Health” on 22 October 2019. It was
held in conjunction with meetings of ECVAM’s regulatory advisory network (PARERE;
see Section 3.5) and its stakeholder forum (ESTAF).

The aim of the workshop was to celebrate the 10" anniversary of ICATM, to raise
ICATM’s visibility and to discuss the future outlook of alternatives in the different
jurisdictions of the ICATM partners. Invited participants from validation bodies,
European agencies, national regulatory authorities and stakeholder organisations
reflected on past achievements and looked to the future.

During the discussion session, the participants were asked to discuss three
questions:
1) what do you see as ingredients for success;


https://europa.eu/!pf73wd
https://tsar.jrc.ec.europa.eu
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2) what are the challenges encountered; and
3) what would be an added value for ICATM.

The three major ingredients for success for alternative methods in future regula-
tory testing according to the participants at the ICATM workshop were collaboration,
funding and harmonisation. Some proposals on how to achieve these ingredients
for success were made. Regarding the challenges, most participants voted for a
lack of confidence of regulators, a real-life complexity of organisms and exposure,
and a lack of cross-disciplinarity. Here again, participants made several suggestions
on how to tackle these challenges.
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Figure 3.1: Participants of the workshop on “The Future of Alternative Methods for Regulatory Testing and their Contribution

to Public Health”, 22 October 2019, JRC Ispra, Italy.

Several proposals were also made on how ICATM could contribute to reinforce
the ingredients for success and meet the challenges in a future of alternative
methods for regulatory testing. With regard to the ingredients for success, the
participants suggested e.qg., that ICATM could facilitate communication between
different interest groups; support case study developments within their own net-
works to gain confidence through the application of new approaches and share
case studies undertaken within the respective Member Countries; discuss common
goals and roadmaps; facilitate data sharing and data curation among Member
Countries; share information on reference chemicals; share information on data
requirements; support the harmonisation of data requirements; as well as share
experiences on how to more efficiently use funds.

Box 3.5 International Cooperation on Alternative Test Methods

On 27 April 2009, representatives from In 2011, the National Institute of Environmen-

Health Canada, the European Commission, the
National Institute of Health Sciences in Japan
and the National Institute of Environmental
Health Sciences in the United States signed
the memorandum of cooperation establishing
the International Cooperation on Alternative
Test Methods (ICATM).

tal Health Sciences in South Korea formally
joined the cooperation. Since then, other gov-
ernmental institutions from Brazil, Singapore,
China and Taiwan have been participating in
ICATM initiatives on an ad hoc basis.
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READ MORE
»» Summary record of ICATM
workshop:
europa.eu/ITP87Gt

READ MORE
»» EUROO0CS:
euroocs.eu/

»» ORCHID:
h2020-orchid.eu/

READ MORE
»» JRC Data Catalogue - Survey
on complex in vitro models:
europa.eu/!’XU47nb

With regard to the challenges that had been discussed, the participants suggested
to share education and training initiatives and resources on new methodologies;
continue to exchange information on new methodologies; continue to organise
dedicated ICATM workshops with additional experts and share experiences for
better ways of using funds to stimulate cross-disciplinarity.

More information on ICATM and on the outcome of the ICATM workshop can be
found in Box 3.5 and in the read more section, respectively.

In 2020, the ICATM meeting was hosted by JaCVAM at the National Institute of
Health Sciences in Japan and took place virtually on 9 October. ICATM partners
updated on their activities and discussions revolved around the concept of stand-
ards, follow-up activities to the EURL ECVAM recommendation on non-animal
derived antibodies, the development of OECD Detailed Review Papers, integrated
approaches to testing and assessment, and human-relevant approaches to assess
eye corrosion/irritation potential of agrochemical formulations.

3.8 Qualification of organ-on-chip models

Among new non-animal in vitro technologies, organ-on-chip (OoC) devices have
gained considerable interest within the scientific community. The way this tech-
nology can recreate body physiology promises to revolutionise science, including
biomedical research, drug development, chemical safety and personalised medicine.
Nevertheless, a comprehensive qualification process is necessary to demonstrate
its relevance and encourage implementation by end users and regulators.

In this regard, EURL ECVAM has been actively collaborating with the European
Organ-on-Chip Society (EURO0CS), which originated in part from the H2020 pro-
ject ORCHID. A regulatory advisory board of the society, chaired by EURL ECVAM
aims at supporting and facilitating the regulatory acceptance of OoC. In addition,
EURL ECVAM is investigating the role of standards to support OoC qualification,
as well as identifying potential entry points for acceptance and regulatory appli-
cation of OoC.

3.8.1 EURL ECVAM survey on complex in vitro models

In 2018, EURL ECVAM conducted a survey to collect scientific opinions on issues
influencing end-user confidence in complex in vitro models, including OoC. A total
of 645 replies to the 14-question survey were received from 36 different countries.
Results were analysed and presented in different fora and are now compiled in a
JRC technical report (Batista Leite et al., 2021).

Three main results are worth mentioning:

1) there is high interest of stakeholders in the subject, independently of their
background (academia, industry or regulatory body);

2) the majority of the respondents believe that some type of assessment is nec-
essary, not only for regulatory purposes, but also in research;

3) the assessment process is not yet established and agreed by the community.

The complete data can be found in the JRC data catalogue. EURL ECVAM is con-
tinuing to collaborate with the community to explore ways of enhancing end-users
confidence in these models.


https://europa.eu/!TP87Gt
https://euroocs.eu/
https://h2020-orchid.eu/
https://europa.eu/!XU47nb
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3.8.2 Contribution to standardisation

The need for standardisation is recognised by major stakeholders in the OoC
community as a fundamental step to advance the field, both in a regulated and a
non-regulated framework. A EURL ECVAM proposal on 0oC has been selected as
a topic for the “Putting Science Into Standard (PSIS) 2021 workshop”.

This initiative, co-organised by the JRC and the CEN/CENELEC, two European Stand-
ardisation organisations that develop standards in a wide range of fields, aims to
identify standardisation needs in areas of emerging science and technologies. The
goal of the PSIS workshop on OoC led by EURL ECVAM and involving experts in the
area is to identify priority areas and establish a European roadmap for standard-
isation of OoC.

READ MORE
»» Putting Science into
Standards (PSIS) 2021 work-
shop “Organ on Chip: Towards
Standardization™:
www.cen.eu/news/events/Pages/
EV-2021-08.aspx


https://www.cen.eu/news/events/Pages/EV-2021-08.aspx
https://www.cen.eu/news/events/Pages/EV-2021-08.aspx




Reqgulatory applications

0 URL ECVAM’s main aims is to support the uptake
of new approach methodologies for safety assessment
into actual requlatory use through its engagement with
the activities of numerous EU and international bodies,
such as the OECD, WHO, UN and ICH.

Uptake is achieved through the transformation of
methods into regulatory test guidelines, or inclusion
in guidance documents as well as through the
advancement of hazard assessment methodologies,

in general.

Focus at OECD level is currently on integrated
approaches to testing and assessment (IATA) which
accommodate the combination of information from
many different sources provided by a variety of
available tools.




READ MORE
»» OECD Working Party on
Hazard Assessment:
www.oecd.org/chemical-
safety/risk-assessment/
iata-integrated-approach-
es-to-testing-and-assessment htm
» SOT/FDA colloquia:
www.toxicology.org/events/shm/
fda/fda.asp
»» ASCCT annual meeting
2020:

www.ascctox.org/annualmeeting

4. Requlatory
applications

4.1 Activities in the OECD Working Party on Hazard Assessment

The JRC (through EURL ECVAM) participates as a Commission representative in the
OECD Working Party on Hazard Assessment (WPHA). The objectives of the WPHA
are to facilitate and support the work of the OECD on the hazard assessment of
chemicals, with special emphasis on the harmonisation of hazard assessment
methodologies and integrated approaches to testing and assessment (IATA), and
improving access to information on chemicals. During 2020, the WPHA adopted
two documents drafted under the leadership of EURL ECVAM.

One document provides an overview of concepts and available guidance related
to Integrated Approaches to Testing and Assessment (OECD, 2020a). The aims,
characteristics and key concepts of IATA are explained, including an overview of
IATA components (information sources). Basic definitions are provided and com-
pared, identifying some inconsistencies in the way terminology is used. A mapping
exercise identified 153 guidance documents that are systematically described
in a supporting file. Emphasis was given to documents developed by the OECD,
other international organisations and member country agencies. Recommendations
to fill identified gaps in existing guidance were also made. The document was
presented during the SOT/FDA symposium on Integrated Approaches to Testing
and Assessment: The Future of Regulatory Toxicology Assessment (May 2020).

The other document provides guidance on the characterisation, validation and
reporting of physiologically based (PBK) models for regulatory applications (OECD,
2021). This builds on existing guidance to address the need to build confidence in
PBK models that are developed by relying on in vitro and in silico data, rather than


http://www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-assessment.htm
http://www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-assessment.htm
http://www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-assessment.htm
http://www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-assessment.htm
https://www.toxicology.org/events/shm/fda/fda.asp
https://www.toxicology.org/events/shm/fda/fda.asp
https://www.ascctox.org/annualmeeting
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in vivo data. Such models cannot be validated in the conventional way, i.e., by
comparing predictions with existing in vivo data. The guidance outlines an assess-
ment framework for PBK models, with emphasis on the major uncertainties
underlying model inputs and outputs. A template for documenting PBK models,
and a checklist for evaluating their quality, are also provided as supporting tools.
To help increase dissemination and uptake, the PBK model guidance was presented
during the SOT/FDA symposium on route to route extrapolation in the 21 century
(February 2020), to the Scientific Committee on Consumer Safety (March 2020),
at the OECD WNT meeting (April 2020) and at the 9" annual meeting of the
American Society for Cellular and Computational Toxicology (ASCCT; October 2020).

4.2 Activities in the OECD Test Guidelines Programme

4.2.1 Outcome of the 32™ meeting of the Working Group of National
Coordinators of the OECD Test Guidelines Programme

The OECD Test Guidelines Programme (TGP) is managed by the Working Group
of National Coordinators of the OECD Test Guidelines Programme (WNT) under
the Joint Meeting (renamed as Chemicals and Biotechnology Committee (CBC) in
2020). The JRC acts as a National Coordinator for the OECD TGP, representing the
European Commission and EU, and as such is a member of the WNT.

The 32" meeting of the WNT was held virtually on 21 to 24 April 2020. The
following updated Test Guidelines (TG) were approved:

e Updated TG 437 on the Bovine Corneal Opacity and Permeability Test Method
for Identifying i) Chemicals Inducing Serious Eye Damage and ii) Chemicals
Not Requiring Classification for Eye Irritation or Serious Eye Damage.

e Updated TG 491 on the Short Time Exposure In Vitro Test Method for Iden-
tifying i) Chemicals Inducing Serious Eye Damage and ii) Chemicals Not
Requiring Classification for Eye Irritation or Serious Eye Damage.

e Updated TG 488 on Transgenic Rodent Somatic and Germ Cell Gene Muta-
tion Assays.

e Updated TG 458 on Stably Transfected Human Androgen Receptor Transcrip-
tional Activation Assays for Detection of Androgenic Agonist and Antagonist
Activity of Chemicals.

In addition, the following Guidance Documents (GD) and Detailed Review Papers
(DRP) were approved:

e New Guidance Document on aquatic toxicity testing of nanomaterials.

e New Guidance Document for the testing and interpretation of data on disso-
lution rate and dispersion stability of nanomaterials for effects and exposure
assessment.

e Detailed Review Paper on the Pig-a assay for genotoxicity testing.

Minor corrections were also made to TG 405, TG 439, TG 442C and TG 471.
Eleven new projects were adopted on the OECD Workplan.

Additional discussion points included adjustments to the Standard Project Sub-
mission Form (SPSF), the status of FRAND declarations to be submitted to OECD
for methods subject to licensing agreements, confidential business information in
candidate OECD TGs, outcome and follow-up from the joint teleconference between
the National Coordinators and the Good Laboratory Practices Working Group (WG
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READ MORE
»» OECD Test Guidelines
Programme:
www.oecd.org/chem-
icalsafety/testing/
oecd-guidelines-testing-chemi-

cals-related-documents.htm

READ MORE
» Cefic LRI project ECO51:
cefic-lri.org/request-for-proposals/
lri-eco51-integrating-the-fish-
embryo-test-into-the-weight-of-
evidence-to-inform-acute-fish-
toxicity/
»» Public consultation on
drafting a new test guideline for
a fish cell line acute toxicity test
- the RTqill-W1 cell line assay:
search.oecd.org/env/ehs/testing/
section-2-effects-biotic-systems.

htm

GLP) on challenges related to new generation test methods, expansion of Mutual
Acceptance of Data (MAD) to computational methods, way forward with the CYP
induction TG and GD on hepatic induction and clearance methods, status of the
guideline on defined approaches for skin sensitisation, status of the revision of the
dermal absorption Guidance Note 156, dose selection in chronic, reproductive and
developmental toxicity studies, and the use of concentration-response information
from in vitro assays.

More information can be found on the OECD website of the TGP.

The following sub-sections mainly focus on TGs and GDs for which the EC (through
JRC/EURL ECVAM) has the lead or co-lead. However, some selected projects, with
relevance to the alternatives field, led by other Member Countries are also briefly
described. Besides those, EURL ECVAM participated in numerous OECD expert
groups and validation management groups and commented on several other draft
TGs and GDs led by other OECD Member Countries.

4.2.2 Activities related to toxicity testing in fish

There are three projects aiming at the overall reduction of the number of fish used
in acute or chronic fish studies.

Austria and the International Council on Animal Protection in OECD Programmes
(ICAPO) are co-leading a project, which aims to develop an IATA for fish acute toxicity
testing. A recent paper authored by contributors to the OECD project summarises
the limitations and uncertainties of acute fish tests and how they could be reduced
using alternative methods (Paparella et al., 2021). How information derived from
alternative methods could be combined is currently explored in the Cefic Long Range
Research Initiative (LRI) project ECO51, which aims to develop a systematic weight
of evidence approach integrating fish embryo testing (OECD TG 236; OECD, 2013)
to predict potential acute fish toxicity. Both projects closely collaborate.

Another alternative method, the RTgill-W1 (rainbow trout gill cell line) cytotoxicity
assay, is in the process of becoming an OECD TG. Switzerland and Norway are
responsible for drafting the new test guideline and the first public consultation
was launched in autumn 2020.

ICAPO and the EC (through JRC/EURL ECVAM), who are co-leading an OECD project
on the use and analysis of control fish in fish toxicity studies, received a lot of
support and interest from experts representing regulators, industry and academia.
Data gathering and analysis is progressing well. From December 2020 onwards,
the project will be co-led by ICAPO and USA.

4.2.3 Transgenic fish and amphibian models to identify endocrine disruptors

Three projects focusing on assays for screening the endocrine disrupting potential
of chemicals using genetically modified fish embryos are ongoing. The EASZY
assay, under the lead of France, is based on the use of the transgenic cyp19alb-
GFP zebrafish embryos for the detection of endocrine active substances acting
through the estrogen pathway, more precisely estrogen receptor agonists (Brion
et al, 2012). After the first commenting round, the EASZY protocol and valida-
tion report were amended. The second commenting round on the revised TG was
launched at the end of 2020, and it is expected that the final draft documents are
circulated for approval by the WNT in spring 2021.
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The Rapid Androgen Disruption Adverse outcome Reporter (RADAR) assay aims

at screening potential androgen and steroidogenesis disrupting chemicals using READ MORE

fluorescent markers in medaka fry (Spiggin-GFP Medaka) immediately after hatch.  » Revised Draft new Test

It is co-led by France and UK. A ring test was carried out in 2019, and the related  Guideline for the Detection of

draft validation report and draft test guideline have been submitted in 2020. Endocrine Active Substance,
acting through estrogen 1

The Rapid Estrogen ACTivity In Vivo (REACTIV) assay aims at detecting estrogen  receptors, using transgenic

axis active chemicals in transgenic Choriogenin-GFP Medaka embryos. The chem-  cyp19alb-GFP Zebrafish

icals potentially detected are estrogen receptor agonists and antagonists, chemicals  embryos:

altering the activity and/or expression of aromatase, and chemicals disrupting the  search.oecd.orglenviehs/testing/

steroidogenic enzyme 5a-reductase. A detailed proposal for the interlaboratory  section-2-effects-biotic-systems.

validation of the REACTIV has been submitted. htm

4.2.4 Androgen Receptor Transactivation Assays (ARTA)

The EURL ECVAM coordinated validation study of the AR-CALUX® method was

finalised in 2019. This method is an androgen receptor transactivation assay

(ARTA) where the cell line is transfected with the cDNA of a human androgen

receptor and a luc-reporter gene. The assay provides for an increase or decrease

in luminescence when the cell line is presented with chemicals that have either

androgenic or anti-androgenic potential, respectively. The method was experimen-

tally evaluated by three laboratories of EURL ECVAM'’s network of specialised

laboratories, EU-NETVAL (see Box 4.1) and the test method developer BioDetec-

tionSystems (NL). A peer-review was conducted by ESAC, which concluded that the

reproducibility and relevance was very good. EURL ECVAM took the lead in updating

OECD test guideline TG 458 (which included one ARTA) with two additional mech-

anistically similar methods (see Box 4.1). The TG 458 now contains the

AR-EcoScreen™ (validated by Japan), the 22Rv1/MMTV GR- KO TA (validated by

Korea) and the AR-CALUX® (validated by EURL ECVAM). This TG was adopted by

OECD in 2020 (see also 4.2.1; OECD, 2020b). READ MORE
» AR-CALUX:

The validation and statistical report, the SOP and data analysis forms, the ESAC  tsarjrc.ec.europa.eu/test-method/

opinion and the link to TG 458 are all publicly available through EURL ECVAM’s TSAR.  tm2010-07

4.2.5 Defined Approaches for skin sensitisation

The EC (through JRC/EURL ECVAM), the United States and Canada are leading a
project for the development of an OECD Guideline for Defined Approaches (DAs) for
skin sensitisation that will have the potential to replace the in vivo skin sensitisation
methods to a large extent. The project is supported by an Expert Group composed
of regulators, DA developers, QSAR experts, statisticians, and skin sensitisation
experts. A defined approach to testing and assessment consists of a fixed data
interpretation procedure (DIP) applied to data generated with a defined set of
information sources (in chemico, in vitro, in silico) to derive a result that can
either be used on its own, or together with other information sources to satisfy
a reqgulatory need. Results generated with DAs will adhere to the agreement on
Mutual Acceptance of Data (MAD), designed to reduce duplicative testing, to reduce
the number of animals used in chemical safety testing and facilitate the sharing
of data among OECD member countries. The DAs currently considered in the first
version of the Guideline will provide data for hazard identification (skin sensitiser
/ non skin sensitiser) and potency categorisation (severe vs. moderate skin sensi-
tiser). In the future, the Guideline is anticipated to be updated to include DAs that
can be used for risk assessment. An extensive amount of work was conducted
in 2020 to finalise the curation of the murine and human in vivo reference data
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Endocrine disruptors: updated OECD TG 458, now including three mechanistically similar

in vitro methods

Societal concerns about endocrine disruptors
stem from the fact that they can adversely
affect the health of humans and animals
by altering the functioning of the endocrine
(hormonal) system. Minimising our exposure
to endocrine disruptors is important to reduce
the risk that they contribute to causing endo-
crine-mediated diseases,
such as some cancers.
Standardised and inter-
nationally accepted
methods to measure such
exposure are of utmost
importance. Government
agencies, industry, and
contract research organ- p—
isations need this type of . i
mechanistic information

to identify potential endocrine disruptors.

EURL ECVAM led an OECD project to update
test guideline TG 458 that includes the
AR-CALUX® method along with two other

Test Guideline No. 458
Stably Transfected Human Androgen
Receptor Transcriptional Activation
Assay for Detection of Androgenic
Agonist and Antagonist Activity of

Chemicals

similar methods. All three methods use
genetically engineered cell lines that respond
to either activation or blocking of the andro-
gen receptor.

As described in related OECD guidance, infor-
mation on androgen activity derived from in
vitro methods is typically
combined with other
information sources,
for example within an
integrated approach to
testing and assessment
(IATA), to arrive at a
conclusion about the
endocrine properties of a
chemical.

Updating of TG 458 is an important step
towards achieving the Commission’s goal
of making more endocrine-specific methods
available while at the same time reducing
reliance on animal testing (EC, 2018).

Short overview of the 3 mechanistically similar methods included in TG458

AR-EcoScreen™ AR-CALUX® 22Rv1/MMTV/GR-KO TA

Parental cell line

Androgen receptor

Reporter gene

Chinese hamster ovarian Human prostate carcinoma

Human osteosarcoma

cancer epithelial
Human cDNA Human cDNA endogenous
Firefly-luc
Firefly-luc Firefly-luc
Renilla-luc

classifications; analyse the performance of the DAs against the curated reference
data; characterise the applicability domain of the DAs and define the level of
confidence in DA predictions. An updated draft guideline and supporting document
addressing the work conducted in 2020 was provided to the expert group and
WNT members for review and commenting in December 2020, with the aim of
endorsement by the WNT in April 2021.

4.2.6 Developmental neurotoxicity in vitro assays

Current in vivo developmental neurotoxicity (DNT) testing following OECD TG 426
is not efficient and is rarely conducted. Therefore, the use of an in vitro battery
of assays based mainly on human stem cell-derived neuronal models and the
application of the AOP and IATA concepts have been proposed for permitting more
efficient and predictive regulatory DNT testing. These approches deliver mechanis-
tic knowledge and facilitate better understanding of induced DNT effects, leading
to the development of more reliable prediction models regarding human adverse
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outcomes. Indeed, decades of in vitro work using rodent and human neuronal and
glial cellular models has delivered a range of reliable in vitro assays and data that
permit quantitative evaluation (via concentration-response relationships) of the
impact of a compound on various stages of brain development.

Towards this goal, the preparation of a guidance document on the application and
interpretation of in vitro DNT assays for testing and assessment is ongoing. This
project is led by EFSA/OECD, US EPA and the Danish EPA, with the participation of
EURL ECVAM and interested OECD member countries. In order to provide an ade-
quate scientific background and facilitate the preparation of this GD, EFSA launched
a procurement for the conduct of experimental work to accelerate the development
and use of in vitro test methods based on cost and time efficient testing of chem-
icals for their potential to disrupt the development of the nervous system.

The procurement was awarded to the Leibniz Research Institute for Environmental
Medicine (IUF, Disseldorf) and University of Konstanz (UKN, Konstanz) and includes
a collaboration with the US Environmental Protection Agency (EPA), the US National
Toxicology Program (NTP) as well as additional testing sponsored by the Danish
EPA. The IUF and UKN experimental work has been finalised while the US EPA and
Danish EPA projects are still running.

To support the development of an AOP network for DNT adverse outcomes induced
by exposure to selected pesticides, a systematic review was applied to in vivo,
epidemiological and in vitro studies. The identified body of evidence was evaluated
taking into consideration various potential sources of uncertainty and appraised
for Risk of Bias. EFSA also applied a Bayesian Network approach to assess the
Key Event Relationships.

Currently, the EFSA DNT working group is developing AOP network-based IATA
case studies for hazard identification and characterisation of DNT for a selected
pesticide where the outcome of the in vitro studies will be used as a part of the
available evidence.

A guidance document, which should be finalised before the end of 2021, will provide
information on a suitable in vitro DNT battery of assays and the interpretation and
integration of in vitro data into IATA for hazard identification and characterisation.

4.2.7 IATA for non-genotoxic carcinogens

Non-genotoxic carcinogens contribute to an increased cancer risk through a vari-
ety of mechanisms that are not yet directly included in international reqgulatory
approaches. With the objective of addressing this gap, in 2016, the OECD estab-
lished an expert group to develop an IATA for non-genotoxic carcinogens.

Through that work, a definition of non-genotoxic carcinogens in a regulatory con-
text was first agreed (Jacobs et al., 2016). Various cancer models were developed
by using the AOP concept, and overarching mechanisms and modes of action
were identified. After further refining and structuring with respect to the common
hallmarks of cancer and knowing that non-genotoxic carcinogens act through
a wide variety of specific mechanisms, an overarching IATA for non-genotoxic
carcinogens was developed. The structure of the agreed IATA, will now be used as
a transparent basis to distil, evaluate and organise relevant assays. In turn, this
will facilitate future test guideline development for addressing the key events in
cancer hazard assessment, for which currently there are no suitable test methods.
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READ MORE
»» Bioleution:
tsarjrc.ec.europa.eu/test-method/
tm2016-02

The process undertaken to derive the IATA scheme for non-genotoxic carcino-
gens are based upon commonalities between different human cancer models as
reported in Jacobs et al,, (2020). The manuscript also describes the methodology
that is currently used to evaluate and prioritize appropriate (mainly in vitro) assays
to address the respective key events.

4.2.8 Bioelution test method

In November 2019, the EC (through JRC/EURL ECVAM) submitted to OECD a project
proposal aimed at drafting a new Test Guideline on the Bioelution test method for
the determination of the relative in vitro bioaccessibility of metals and metalloids,
inorganic metal compounds and metal(metalloids)-containing materials using a
simulated gastric fluid composed of hydrochloric acid (HCl 0.032 M) at pH 1.5.
The Bioelution test method was evaluated by EURL ECVAM and peer reviewed by
ESAC. All relevant documents regarding these processes are available in TSAR.

The OECD project proposal was reviewed and discussed by the WNT. A number
of concerns were raised by some member countries regarding the regulatory
application and some technical/scientific aspects of the method. The issues were
extensively discussed and it was agreed to separate the discussion on the regu-
latory application of the method, which will take place at CARACAL (Competent
Authorities for REACH and CLP) level within the EU, from the discussion on the
technical/scientific aspects of the method, which will take place at OECD level. In
May 2020, the WNT accepted the Commission‘s proposal and in July the OECD
established an expert group on metal release. A first draft of the TG produced by
JRC/EURL ECVAM in collaboration with Eurometaux was discussed by the expert
group during the kick-off meeting in September 2020. The aim is to circulate a
revised version of the TG by early 2021 for formal commenting by the WNT.

DG Environment established a CARACAL sub-group on the use of relative in vitro
bioaccessibility data in March 2020 with the aim to provide advice and exchange
views on legislative and policy issues in relation to the potential use of the relative
in vitro bioaccessibility of a hazardous metal in metal compounds or alloys, i.e.,
for the refinement of their classification under CLP. The group had the first meeting
on 25 September 2020 and it is expected to be active until June 2021.

4.2.9 OECD Harmonised Template 201

EURL ECVAM has always supported and promoted ways to increase regulatory
acceptance of mechanistic information. For regulators being able to trust and
acknowledge such information, it is important that the (mostly) NAM-derived
data are captured and reported in an internationally agreed and useful template.
Data exchange among data producers and among regulatory authorities is only
possible when the underlying reporting format is the same for all parties. This
becomes even more important with the recently published EU Chemicals Strategy
for Sustainability, which requires that tools and practices be established to ensure
that relevant data is easily and readily accessible for safety assessments and is
suitable for requlatory purposes.

The OECD Harmonised Template for reporting intermediate effects (OHT 201)
is exactly such a tool and EURL ECVAM was the driving force behind it from the
beginning. OHT 201 had been available since April 2016, and progress in reporting
standards for mechanistic data as well as the necessity to better reflect AOP
knowledge suggested that an update of the template was needed. EURL ECVAM
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therefore led and finalised an OHT 201 revision activity - in collaboration with
OECD, ECHA and reviewers from OECD working groups and EU-NETVAL. The revised
template was officially adopted at OECD level on 6 November 2020.

OHT 201 allows the reporting of mechanistic information from in vitro / in chemico
testing, in silico testing, or ex vivo testing, obtained with either OECD test guideline
methods or non-guideline methods. It also allows the reporting of other classes of
methods providing mechanistic information, including in vivo testing or read across.

OHT 201 is not limited to any specific technology. However, to make OHT 201
immediately useful for in vitro method users, the reporting fields are geared
towards in vitro methods, while retaining the option to report the outcome of in
silico models such as (Q)SARS or in vivo methods that provide mechanistic infor-
mation. The revised OHT 201 includes specific fields related to the test system
(usually cell lines), detection method, test material preparation / concentration
selection, control and reference items, experimental conditions, data analysis,
parameters to report and the option to upload attachments.

Another important new feature is the establishment of a link with the ontologies

used in the AOP-Wiki, where key events are tagged with ontology terms to describe

them as biological processes using an object and action vocabulary. Such terms

relevant for skin sensitisation and endocrine disruption from existing test guide-

lines facilitate the selection of the process, object and action that best describe

the biological effect. Matching these ontology terms across AOP-Wiki and OHT

201 will facilitate the linkage between an AOP Key Event and the test methods READ MORE

relevant for its detection. » OECD Harmonised Template
201: Intermediate effects:

Implemented in the IUCLID® software, the revised OHT 201 provides a multi-pur-  www.oecd.org/ehs/templates/

pose tool to gather mechanistic information that can be used in the context of  harmonised-templates-interme-

both regulatory and non-regulatory decision-making. diate-effects.htm

4.3 Extended Advisory Group on Molecular Screening and
Toxicogenomics

The Extended Advisory Group on Molecular Screening and Toxicogenomics
(EAGMST) serves to explore, discuss, and facilitate application of new technologies
and approaches in chemical risk assessment. The JRC acts as the EU co-chair of
EAGMST, together with the USA, represented by the US EPA. The group was origi-
nally established in 2005 to focus on toxicogenomics, but the scope of its work was
later expanded to molecular (high throughput in vitro) screening in 2009, and to
managing the AOP programme in 2012. Currently the AOP programme of EAGMST
has four different sub-groups working on: AOP development methodology and
practice; scientific peer review; AOP knowledge-base; and education, training and
outreach. Other ongoing projects include dealing with best practices for reporting
‘omics data intended for regulatory risk assessment purposes and a guidance
document on the characterisation, validation and reporting of physiologically based
kinetic (PBK) models for regulatory applications (jointly with the WPHA; see Section
4.1). EAGMST also cooperates closely with the OECD Test Guidelines Programme
(see Section 4.2).

5 IUCLID plays a central role in the IT environments of all organisations that manage scientific data on
chemicals in a regulatory context, for example under the OECD HPV, EU Biocides and EU REACH programmes.
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Box 4.2

4.3.1 AOP framework analysis study

The AOP Framework is one of the cornerstones of an international effort to mod-
ernise chemicals regulation. By dissecting highly complex toxicological processes
into a series of more manageable individual Key Events, AOPs are key to a better
understanding of toxicity, which should ultimately lead to more mechanism-fo-
cused approaches in chemicals testing and increased regulatory acceptance of
NAM test results.

In 2018, EURL ECVAM commissioned a study to analyse how and to what extent the
AOP Framework actually leads to better requlatory decisions. The study delivered
its final report in 2020 which will be made publically available in 2021.

The study aimed to gain insights into stakeholders’ perceptions of i) the main
challenges facing chemicals regulation, ii) alternative approaches to conducting
toxicological studies, and iii) the role and added-value of the AOP Framework.
The focus was on key stakeholders who are directly involved in decision-making
in regulatory or industry contexts, i.e., requlatory toxicologists, risk assessors and
risk managers. Numerous interviews and interactions in face-to-face meetings and
in focus groups at conferences, teleconferences, an online survey, and follow-up
questioning were the main methods applied in the study, in addition to in-depth
literature review and evidence gathering.

The study revealed that the stakeholders are deeply divided on the best methods
for obtaining data and evidence fit for the purpose of informing decisions on
particular substances, and on policy in general (see Box 4.2). This lack of consensus
leads to fundamental disagreements regarding what counts as good evidence
for decision making in the chemicals domain. Added to this, there is significant
mistrust between sectors and stakeholders, which affects the way that data and
studies are considered.

Main outcome of the AOP framework study

The AOP Framework Study found that the main

challenges of current chemicals regulation are:

e the science directly informing policy and
regulatory decision-making often lags
behind current science;

e thereis a lack of consensus on the use and
value of different methods and approaches
in toxicological sciences, exacerbated by
difficulty of access to large quantities of
dispersed and non-standard data;

e there is mistrust among stakeholders in
different sectors;

e thereis not a shared understanding of how

data is constituted as evidence for regu-
latory decisions, or for current and future
policy regarding chemicals;

in view of the likely increasingly contentious
nature of the use and safety of chemicals
and other potential stressors, transpar-
ency of the decision-making process in
regulation and policy, for all stakeholders,
becomes an ever greater challenge.

Lack of trust and lack of consensus regarding the criteria for sound decision-mak-
ing undermine the chemicals domain, and make it less able to keep up with
scientific developments.

The study makes a series of recommendations for nurturing a healthy trust culture
in chemicals regulation. Conceptually, these recommendations centre on ensuring
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a common framework through 1) shared understandings of the reasoning in deci-
sion-making processes, 2) facilitating the comparison between established and
new approach methods, 3) bridging between these approaches, 4) showing ways
to convert scientific data into policy evidence, and 5) proactive engagement with
relevant stakeholders (see Figure 4.1).

Q 2) 3)
Shared. Bridging and Mgthzﬁa (how) & W o jonce & policy, Stakeholders &
understandings. comparison ma (wanalt?ms Data to evidence groups
+ Multiple « Comparison is a + New methods « Not all data can + Deliberative
perspectives cornerstone of bring new forms be evidence for approach
+ Transparency scientific method of data, and governance « Transparency
plus: access, + New methods sometimes shifts decisions and accessibility
communication, need to be in paradigms « Data need to be of reasoning of
consensus on comparable with « Bridging between transformed into decision-making
reasoning established these and evidence process
« All stakeholders methods established « Bridging between « Participative
= Bridging between forms data and engagement
existing and new evidence
forms of

comparability

Figure 4.1: Five recommendations for a healthy trust culture in chemicals regulation and policy.

Practically, these recommendations are to be enacted in a knowledge management
approach leading to increased understanding of the commonalities of applied
methods and ultimately mutual trust (see Figure 4.2).

Shared Understanding
of Methods

Validation

User-centric Clear levels of
design knowledge

Inclusivity of data and methods relevant to
regulation

Contextualisation,

Intuitive visualisations comparisons and
equivalences

Figure 4.2: Trust building knowledge management pyramid in the chemical safety domain.

The findings and recommendations of the study were shared with the OECD, the
governing body of the AOP framework. The full study report will become public
very soon, and in the coming months and years, EURL ECVAM, together with its
international partners, will follow up on these recommendations with the aim to
further improve regulatory decision-making.
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4.3.2 Transcriptomics and metabolomics reporting framework

To promote the use of omics technology in the regulatory context, an expert
group has been established to draft guidance for consistent reporting of ‘omics
data from various sources. In particular, EURL ECVAM is involved in the drafting
of the transcriptomics and metabolomics reporting frameworks (TFR and MRF,
respectively). In the last months, the modular structure of the two guidance docu-
ments was harmonised. They now share the first section, the experimental module,
defining how an ‘omics experiment should be illustrated in sufficient detail to
allow another researcher to replicate it. Then, both reporting formats include two
additional sections: i) the processing and analysis of ‘omics data; modules related
to the various omics platforms (RNA-Seq and microarray in the TRF and mass
spectrometry and nuclear magnetic resonance in the MRF), descriptions of sample
processing procedures, and methods used to collect and transform raw data; ii)
the downstream analysis reporting modules; which serve to gather resources and
steps necessary to reproduce a computational analysis of the processed data.

Recently, the expert group has proposed to add a further module, focused on
possible applications of the techniques, i.e., point of departure calculation and read-
across. Some modules, including the one on the experiment characterisation, which
was led by EURL ECVAM, have been finalised. While the remaining modules are
under finalisation, the focus is now on the conduct of case studies to test the clarity
and completeness of the guidance, with a particular emphasis on data analysis.

4.3.3 AOP Knowledge Base

The Adverse Outcome Pathway Knowledge Base (AOP-KB) is the central hub for
real life application of the AOP Framework. AOP authors draft, finalise and pub-
lish their AOPs in the KB, reviewers apply their comments here, and knowledge
consumers browse through the KB to find the AOPs or AOP elements they need.

EURL ECVAM co-chairs the OECD working group dealing with the maintenance
and further development of the AOP-KB, which consists of several modules and
interacts with a series of third party tools (see Figure 4.3):

-
AOP Knowledge Base
. . . https://aopwiki.org/
<9'\porta| Wiki AOPXplorer
« Entry level module for evaluating an AOP’s
scientific evidence
https://aopkb.oecd.ora/ « Supports OECD review of AOPs http://apps.cytoscape.org/apps/aopxplorer
. . « Default go-to module for all qualitative AOPs
. Zlaln T‘ntry POH'\: for IllhAeOAPOP'KB « Features a support and discussion forum: /\/
| =caicniongine sofal S \_https:/acpwiki.org/forums/index.php o
« Houses the status of all AOPs and N7 AOP_ DB
links to the official copies
+ Allows browsing of review reports \ /‘/ O iheWereoen
Effectoped a 1=
https://www.effectopedia.org/ Intermediatel Effects
« Captures quantitative information and models Database (|EDB)
+ Provides standard visual representationof | | | i oot
AOPs and associated test methods | |\ T
|

.

Figure 4.3: Modules and third party tools of the AOP Knowledge Base.
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The most prominent and most relevant module is the AOP-Wiki, which was first
released in 2014, and of which an updated version was published in 2016.

In 2020, EURL ECVAM commissioned a series of further enhancements to the Wiki:

A completely overhauled user interface improves the user experience and gives an
overview of all Wiki functionalities at one glance (see Figure 4.4).

AOP-Wiki AOPs Key Events KE Relationships S s Login Register

Welcome to the Collaborative Adverse Outcome Pathway Wiki (AOP-Wiki)

View Content x. Contribute

‘ AOPs Key Events Register ‘ You can do so much more once we get to
know you - register

‘ KE Relationships Stressors Sarta rewIAOP, ‘ Browsing through existing AOPs is great -

adding your own is even better!

Get access to the main elements of an Adverse Outcome Pathway
managed in the AOP-Wiki

- Download Content -
| Download Options
Download our content and use it in your own tools
Get Information Community
Get started here.. | What is an AOP? How will AOPs change AOP Help ‘ Get AOP related help - it's free!
Chemical Risk ?
- Get Wiki help or help others! Click here to

Find out more about the peaple behind the wikiFoum | = wee RO

AOP-Wiki and the AOP Framework

: Give it up for our top contributors!

Don't miss our regular announcements and Greikanly i "

| champions

About Download options Metrics

Figure 4.4: Overview of Wiki functionalities on the AOP-Wiki homepage. ©aopwiki.org.

It is now also possible to access the Wiki with a mobile device for content browsing
(content editing must happen on the desktop version).

In addition to several back-office technical improvements, a new functionality
was introduced to foster re-use of existing content, which is a key concept in the
AOP Framework:

e Authors who want to create a new Key Event are now warned if a similar Key
Event already exists in the Wiki. Authors can then either select one of the
suggested already existing Key Events, or override the warning and proceed
with the creation of their own new Key Event.

e Authors who want to re-use and update an already existing Key Event or Key
Event Relationship can now contact the author of the original description to
start a discussion about the changes they suggest.

An AOP Forum was introduced to make it easier for the people managing the AOP
Framework to engage in exchange of information and opinions about the Wiki or
scientific questions.

In the coming years, EURL ECVAM will continue to collaborate with the AOP Frame-
work stakeholders to add further functionality to the AOP-Wiki.
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READ MORE
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READ MORE

»» EPAA achievement brochure:

europa.eu/!xr34qt

»» EPAA Annual report 2020:
europa.eu/’xM47RH

»» EPAA Action Programme
2021-2025:

europa.eu/!Qj66nX

» EPAA Annual Conference
2020 '15 years of EPAA contri-
bution to the 3Rs"
europa.eu/!mK99Xj

4.4 Waiving of laboratory animal batch safety testing of vaccines
for veterinary use (VICH)

The draft VICH GL59 on Harmonisation of Criteria for Waiving of Laboratory Animal
Batch Safety Testing of Vaccines for Veterinary Use underwent a 6-months public
consultation, which ended in spring 2020. As topic leaders, EURL ECVAM and the
Paul-Ehrlich-Institute (Germany) addressed the comments in collaboration with
the VICH experts. The VICH Scientific Committee approved GL59 at its meeting in
November 2020. VICH countries have now one year for its implementation. In line
with two VICH guidelines addressing the target animal batch safety test for inac-
tivated (VICH GL50(R)) and live vaccines (VICH GL55), manufacturers can apply
for waivers after demonstration of safe and consistent production.

4.5 NC3Rs/WHO review of animal use requirements in WHO biologics
guidelines

The WHO has tasked the NC3Rs to review WHO recommendations and guidelines
for biologics and identify animal test requirements and currently recommended 3Rs
approaches. Furthermore, the project aims to explore opportunities of better imple-
mentation of the 3Rs, identification of potential barriers to the uptake of the 3Rs in
WHO countries, e.g., at the level of manufacturers, regulators or control laboratories.

The project started in 2020 and will end in 2022. EURL ECVAM is part of the
international expert working group overseeing the project.

4.6 EPAA promotion of the regulatory acceptance of alternative
methods

The European Partnership for Alternative Approaches to Animal Testing (EPAA) is
a public-private collaboration between the European Commission, European trade
associations and companies from seven business sectors. JRC, represented by
EURL ECVAM, is one of the Commission services that are members of the EPAA,
together with DG GROW, DG ENV, DG SANTE and DG RTD.

The partners have a shared vision to accelerate the development, validation and
acceptance of alternative approaches to animal testing. The overall aim is the
replacement, reduction and refinement (Three Rs) of animal use for meeting reg-
ulatory requirements through better and more predictive science. The wide range
of partners from industry and regulators working together on this common goal
with experts from academia and animal welfare groups constitutes an effective
forum for dialogue and collaboration.

In recent years, EPAA focused mainly on the promotion of regulatory issues and
user acceptance. In this context, EPAA runs a number of projects that are briefly
described in Box 4.3. EURL ECVAM supports this EPAA project platform by co-chair-
ing a number a projects, as well as the platform itself. An overview of the EPAA
activities in 2020 is given in the EPAA Annual Report. This year the EPAA has
adopted a new action programme for 2021-2025 and has renewed the Mirror
Group, its consultative body. In 2020, the EPAA also celebrated its 15 anniversary,
from its launch in 2005, on the initiative of two European Commissioners (G.
Verheugen and J. Potocnik) and a Member of the European Parliament (D. Roth-
Behrendt). Therefore, the 2020 annual Conference aimed to give insight on 15
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years of contribution to the 3Rs, to report on EPAA achievements and milestones,
announce the EPAA 3Rs Science prize-winner, and to discuss current and future
challenges on the way towards human-based testing models.

Box 4.3 Overview and status of EPAA projects to which EURL ECVAM contributes

Acute toxicity

A data mining exercise carried out as part
of the EPAA acute toxicity project evaluates
since 2015 whether clinical signs (evident
toxicity) are predictive of mortality at higher
dose levels in acute oral toxicity studies and
are an appropriate alternative to death as
an endpoint. During 2020, access to a larger
dataset, covering different chemical classes
has been possible thanks to new relevant
data provided by EPAA member companies.

Clostridial vaccines

A collaborative study carried out in the frame-
work of EDQM BSP (BSP130) resulted in three
Vero cell based assays to replace the three in
vivo tests required for in-process testing of
Clostridium septicum vaccines. The outcome of
phases 1-2 of the study have been published
(Daas et al., 2020), while the final report of
the study is in preparation and a dissemination
workshop is planned for March 2021 (https://
www.edgm.eu/en/events/save-date-work-
shop-quality-control-veterinary-vaccines).

Rabies vaccines

This project aims at replacing the current in
vivo potency test for the release of human
rabies vaccines (NIH, mice intracranial
challenge test) with an in vitro antigen (G
glycoprotein) quantification assay using an
ELISA technology. A collaborative study to
validate the transferability and robustness of
the ELISA is coordinated by EDQM BSP (BSP
148). Phase Il of the study is ongoing and is
expected to be completed in 2021.

Skin sensitisation user forum

Based on the recommendations of the EPAA/
LRI/IFRA workshop held in Helsinki in 2019
(Basketter et al., 2020), a User’'s Forum has
been established as a mechanism to build
confidence in the use of NAMs and avoid
silo-ed thinking. The User’s Forum is being
evaluated by the Skin Sensitisation group in
2020-2021. The format of the Users’ Forum
is currently being trialled via virtual pres-
entation and discussion of skin sensitisation
safety decision-making case studies from
across different industry sectors.

Monoclonal antibodies

This is the most recent EPAA project, which
aims to reduce the use of animal studies in
the non-clinical safety studies during the drug
development programmes of monoclonal
antibodies for humans. EPAA member com-
panies have submitted data for a substantial
number of antibodies, which are currently
being analysed and will lead to establishing
criteria for decision-making.

Harmonisation of 3Rs in biologicals

This project aims at facilitating harmonisa-
tion and international convergence of 3Rs in
regulatory testing requirements for biological
products. It has so far focused on require-
ments for batch testing of vaccines and on
pyrogenicity testing.

Prediction of carcinogenic potential of
agrochemicals

This project aims to (1) enhance the prediction
of carcinogenic potential of agrochemicals
in humans using mechanistic information
together with 90-days repeated dose tox-
icity data to reduce or replace the need for
the 2-year carcinogenicity studies and (2)
establish a virtual waver approach for the 2-y
carcinogenicity animal assay. The results of
the initial study are published in Luijten et al.,
(2020) and Heusinkveld et al., (2020).

New ideas for systemic toxicity

A list of recommendations is under discus-
sion on a research strategy as how to bring
innovative approaches for repeated-dose
systemic toxicity forward, which was formu-
lated during a workshop held in October 2019
(Mahony et al.,, 2020).

Physiologically based kinetic (PBK) models
There are two projects related to PBK models.
One project, led by the Health Safety Execu-
tive (UK), focuses on the quantification of in
vitro to in vivo extrapolation using PBK model-
ling, while the second project, led by Liverpool
John Moores University (UK), is developing
an infrastructure to provide access to PBK
models and their underlying data.
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4.7 Transport of dangerous goods and classification of chemicals

Chemicals are classified and labelled with respect to their hazardous properties
to ensure safe transport, handling of chemicals by workers and consumers and
to protect the environment. For this aim, two United Nations Economic and Social
Council (ECOS0C) Sub-Committees were established at UN level, one on Transport
of Dangerous Goods (TDG) and one on the Globally Harmonized System of Classifi-
cation and Labelling of Chemicals (GHS). The classification criteria are harmonised
between the TDG and GHS as far as the same hazard classes and categories are
defined in both systems.

The UN Model Regulations for TDG are directly transposed into EU law and imple-
mented at Member State level to guarantee safe transport and facilitate trade
worldwide. The GHS is implemented in the EU through the Regulation on Classifi-
cation, Labelling and Packaging of substances and mixtures (CLP) with impact on a
vast number of downstream legislation leading to risk management of chemicals
within the EU.

Under the TDG, minor revisions to Chapter 2.8 on class 8 - corrosive substances
were discussed. The chapter was updated in 2019 to include non-animal meth-
ods in the 21 revision of the TDG for guaranteeing safe transport of corrosive
materials without animal testing. Under the GHS, an important activity towards
replacement of animal testing is the work carried out by the Informal Working
Group (IWG) on the use of Non-Animal Testing Methods for classification of health
hazards, chaired by the Netherlands and the United Kingdom (see Section 4.7.1). In
addition, EURL ECVAM on behalf of the EC took the initiative in 2020, to suggest
clarification of the GHS criteria for germ cell mutagenicity further described in
Section 4.7.2.

4.7.1 Use of non-animal test methods for classification of health hazard

EURL ECVAM continued to lead the revision of GHS Chapter 3.3 on serious eye
damage / eye irritation, to include criteria for classification based on non-animal
methods/approaches.

The IWG was able to resolve an issue that was still pending from Chapter 3.2 and
that also applies to Chapter 3.3, namely, the current ambiguity on whether the
appropriate classification is corrosive or inconclusive where a substance/mixture
has extreme pH and low acid/alkaline reserve. The IWG was able to reach an agree-
ment on the final text to include in Chapter 3.3 and agreed to make conforming
changes in Chapter 3.2.

Another issue that required consideration by the IWG is the absence of a full
replacement alternative to animal data due to the lack of in vitro / ex vivo OECD
Test Guideline methods directly identifying Category 2 eye irritants. The currently
available in vitro | ex vivo OECD Test Guidelines for serious eye damage / eye
irritation often result in an outcome that is inconclusive according to the Test
Guidelines’ criteria.

To solve this issue, the IWG agreed to introduce the possibility to use other vali-
dated in vitro | ex vivo non-guideline methods in Chapter 3.3, some of which may
be useful to classify in Category 2. Moreover, the concept of Defined Approaches
(DAs) was introduced into Chapter 3.3 because it was recognised that single in
vitro methods would not be able to fully replace the in vivo method. The OECD
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has agreed to publish DAs in OECD Guidelines falling under Mutual Acceptance of
Data. Therefore, it was considered that DAs could be given the same weight and
included in the same tier as in vitro | ex vivo methods. This is the first time the
concept of DAs is introduced in GHS and it will have a major impact on follow up
chapters covering more complex endpoints.

Due to the many issues that needed to be discussed and agreed, the IWG was not
able to complete the revision of Chapter 3.3 during this biennium. However, it is
expected that it will be possible to finalise it in time for adoption by the Sub-Com-
mittee early in the next biennium. The IWG will thereafter start to discuss the GHS
chapter on respiratory and skin sensitisation.

4.7.2 Clarification of the classification criteria for germ cell mutagenicity

On behalf of the EC, the JRC's EURL ECVAM has submitted a proposal to the GHS
subcommittee to revise the chapter on germ cell mutagenicity (United Nations,
2019). The classification criteria described in the chapter would benefit from cer-
tain clarifications as they have caused considerable problems when implementing
the current GHS, since the chapter was first published in 2003. It is thus timely to
revise the chapter and to include newly available OECD Test Guidelines embracing
scientific progress and when possible the replacement of animal testing.

In particular, the requirement for “demonstrating the ability of the substance or
its metabolite(s) to interact with the genetic material of germ cells” has caused
difficulties to enable classification in category 1B. In fact, data proving the sub-
stance’s molecular interaction with germ cell DNA are so far very rarely available.
Therefore, this wording is prone to different interpretations.

Based on current scientific evidence and, as stated in the EFSA Scientific Opinion
on genotoxicity testing strategy (EFSA, 2011), systemic exposure to a substance
should usually result in it reaching the germ cells if there is systemic distribution.
A positive in vivo genotoxicant in somatic tissues would be assumed to be a germ
cell mutagen, unless it has been demonstrated that the gonadal-blood barrier
prevents the substance reaching the germ cells. There is a strong concern that
substances can be classified in a lower hazard Category under the GHS, based on
lack of sufficient evidence that the substance interacts with germ cells genetic
material. This has considerable impact in terms of risk management measures
coming into force through legal instruments based on the GHS classification, for
example within the EU under REACH or the Biocides Regulation.

Indirect information could demonstrate the ability of a substance or its metabo-
lite(s) to interact with germ cell genetic material and should be sufficient to justify
classification in category 1B if substances elicit positive results in in vivo somatic
cell mutagenicity tests in mammals. This could involve a weight of evidence-based
assessment, considering all available data, including toxicokinetic data from cur-
rently accepted in vivo studies or supporting evidence from other available studies
that the substance or its metabolite(s) reaches the germ cells. This approach would
then enable classification in category 1B without necessarily requiring additional
resourceful in vivo germ cell mutagenicity study(ies).

At the GHS sub-committee meeting in December 2020, it was agreed to establish
an informal GHS working group led by the JRC (through EURL ECVAM), to discuss
the possible revisions in the next biennium with the aim to achieve a coherent
and clear text.
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READ MORE
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READ MORE
» Second Annual Forum on
Endocrine Disruptors:
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4.8 EU chemicals strategy for sustainability

Almost 20 years after the first major overarching approach to chemicals manage-
ment in Europe (the 2001 white paper paving the way to REACH), the Commission
has outlined a new long-term vision for the EU’s chemical policy. The chemicals
strategy for sustainability (EC, 2020a) steps up the Commission’s commitment
towards a toxic free environment. The JRC contributed to the formulation of the
strategy and led some of the underpinning activities supporting the formulation
and implementation of the strategy, namely, the fitness check on endocrine dis-
ruptors (EC, 2020b) and the progress report on the assessment and management
of combined exposures to multiple chemicals (chemical mixtures) and associated
risks (EC, 2020c), which were published together with the strategy. The IPCHEM
platform was mentioned in the strategy as a key component of the evolving
knowledge base supporting chemical policy (see Section 4.8.3).

4.8.1 Endocrine disruptors fitness check

Following its communication on a comprehensive strategy for endocrine disruptors
(EC, 2018), the Commission appointed the JRC (through EURL ECVAM) to lead a
fitness check. The fitness check evaluated whether relevant EU laws deliver on
their objectives to protect people and the environment by minimising exposure
to endocrine disruptors. It also evaluated whether the relevant laws work in a
coherent way. In close consultation with several other Commission services, EURL
ECVAM analysed about 30 regulations and directives relevant to the identifica-
tion and management of endocrine disruptors. Stakeholder groups (companies
and business associations, regulatory authorities, civil society organisations and
academia), citizens and small and medium-sized enterprises were also consulted.

Results were published in October 2020 as part of the chemicals strategy for
sustainability (EC, 2020b). They were also presented at the second EU Forum on
endocrine disruptors in December 2020.

The fitness check found no cases of inconsistent identification across legislation.

A horizontal approach to identification and assessment is broadly supported by

stakeholders but still needs to be defined. The rapid and consistent identification

of endocrine disruptors across legislation requires:

e updating information requirements (ongoing for pesticides, biocides and REACH
substances);

e establishing horizontal identification criteria, building on the experience with
pesticides and biocides;

e streamlining regulatory assessment processes between Agencies and Commis-
sion services;

e accelerating the development and regulatory uptake of methods for identifying
endocrine disruptors focusing on new approaches that minimise the use of
animals (e.qg., in vitro and in silico approaches).

Some stakeholders find that differences in risk management approaches for iden-
tified endocrine disruptors are not justified. Principles guiding risk management of
these substances should be consolidated across legislation and better communicated.

Regarding the effectiveness of legislation in protecting against the adverse effects
of endocrine disruptors by minimising exposure, no firm conclusions could be drawn
due to lack of sufficient evidence. To improve future evaluations, research should
focus on better health and ecosystem indicators (e.q., biomonitoring).
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In loving memory of our friend and colleague Alfonso Lostia.

In the recent years, the JRC and its EURL ECVAM has been supporting many activities related
to endocrine disruptors (ED). In some of these activities, the contribution of our dear friend and
colleague, Alfonso Lostia, was pivotal. Sadly, in the summer of 2020 Alfonso lost his life in a
tragic accident.

Alfonso joined the JRC in September 2012 and started by contributing to the Horizon 2020
project cluster dedicated to Safety Evaluation Ultimately Replacing Animal Testing (SEURAT-1).
In particular, he conceived and coordinated an ambitious case study introducing the use of mech-
anistic knowledge to predict the potential hepatotoxicity of chemicals using in vitro methods.

When in 2014 the JRC was asked to support the impact assessment on policy options for
criteria for the identification of EDs, under the respective plant protection and biocidal products
regulations, Alfonso enthusiastically jumped at the opportunity. He played a key role in the
design of a unique rapid-screening methodology that was applied to 600 substances, at the
heart of which was a highly innovative spreadsheet to capture, integrate and visualise complex
data streams underpinning the screening process. Later this novel tool was adopted by EFSA
for use in actual regulatory assessments. He also played an important role as part of the team
from JRC, EFSA and ECHA that developed the guidance now in use by EU agencies and Member
State authorities for the identification of endocrine disruptors.

Furthermore, outside of the ED activities, he developed new approaches to build chemical
categories based on both biological and structural similarity to improve and strengthen read-
across used in chemical risk assessment. He was also involved in establishing a framework
to characterise in vitro methods for human hepatic metabolic clearance in collaboration with
international experts in the field.

In 2018, Alfonso joined the pesticides unit of EFSA where unsurprisingly he made an immediate
and significant impact both professionally and personally.

Alfonso was an accomplished scientist with a terrific analytical mind and skills to match, full of
passion, enthusiasm and dedication for his work. We will remember him for his sense of humour,
his radiant smile and for not only being an exceptional colleague, but a great friend too.

Alfonso, you will be sadly missed.

4.8.2 Combined exposure to multiple chemicals

Based on the activities in recent years to improve the assessment and manage-
ment of combined exposures to multiple chemicals, the Commission published the
“Progress report on the assessment and management of combined exposures to
multiple chemicals (chemical mixtures) and associated risks” (EC, 2020c as part of
the chemical strategy for sustainability (EC, 2020a). It summarises progress made
in the development of methodologies, guidance, case studies and achievements
in filling some of the knowledge gaps.

EURL ECVAM has contributed to progress in the area by reviewing regulatory
requirements (Kienzler et al., 2014; Kienzler et al.,, 2016), scientific methodologies
(Bopp et al.,, 2015), case studies (Bopp et al., 2016), and investigating how scien-
tific advancements can help addressing remaining challenges in the regulatory
assessment and management of mixtures (Bopp et al., 2018; Bopp et al., 2019).
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The progress report shows achievements so far, but identifies a need to reinforce
provisions to take account of the combination effects more consistently across
relevant legislation, and highlights in particular remaining difficulties in addressing
unintentional mixtures.

One of the knowledge gaps highlighted in the Commission Communication on
Chemical Mixtures of 2012 (EC, 2012) was the lack of knowledge on the relevance
of chemical interactions in mixtures. The risk of combined exposures is often pre-
dicted in component-based approaches using the additivity concept. If chemicals in
a mixture interact, e.qg., through metabolic interactions, this can lead to synergistic
effects, which might be underpredicted using additivity-based approaches. EURL
ECVAM funded a Systematic Literature Review to investigate the frequency and
magnitude with which such synergistic effects occur. The study found that only
few claims in the literature of synergistic or antagonistic effects exceeded the
boundaries of acceptable between-study variability. The results confirm the utility
of default application of the dose (concentration) addition concept for predictive
assessments of simultaneous exposures to multiple chemicals. However, applica-
tion of dose addition must be complemented by an awareness of the synergistic
potential of specific classes of chemicals (Martin et al.,, 2020).

Moreover, in a recently published article, EURL ECVAM has shown that the possible
effects of chemical mixtures on the developing brain can be assessed using human
cells in vitro combined with mathematical modelling (Pistollato et al., 2020b; see
Box 2.3).

4.8.3 IPCHEM - Information Platform for Chemical Monitoring

Monitoring chemical occurrence in humans, the environment, and other media,
can support chemical policy in various ways. Chemical monitoring can improve the
risk assessment of (groups of) substances. It can provide evidence to evaluate the
effect of regulatory interventions. It helps researchers to investigate links between
exposure and adverse effects in humans and ecosystems. The chemical strategy
for sustainability (EC, 2020a) recognises such potential. In its effort to strengthen
the scientific evidence base, it strives to make chemical data “easily findable,
interoperable, secure, shared and reused by default’.

IPCHEM, the Information Platform for Chemical Monitoring, is the European Com-
mission’s reference access point for searching, accessing, and retrieving chemical
occurrence data collected and managed in Europe (Figure 4.5). As scientific and
technical lead of the platform, the JRC has integrated more than 150 datasets
(representing a total of >450 million data points) in IPCHEM. Many more are in the
pipeline. While efforts for data integration continue, the aim now is to illustrate
how data providers and users can benefit from data in IPCHEM.

The JRC organised a virtual workshop “EU chemicals, environment and health pol-
icies: How can IPCHEM contribute?” in September 2020. Participants were experts
from the areas of human biomonitoring, epidemiology, human and environmental
health, environmental impact assessment, chemical mixtures, statistical analysis
and modelling and representatives from the Commission’s Directorate Generals
(JRC, ENV, SANTE, GROW, EMPL, RTD) and EU Agencies (ECHA, EEA, EFSA, OSHA).
Participants shared ideas for possible uses of monitoring data in combination
with additional data sets from related scientific areas, such as disease registries,
epidemiology, and stress ecology. The discussion led to the definition of policy
questions, targeting various stages of the policy cycle (e.qg., policy options analysis,
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policy implementation, policy evaluation) and possible use cases to address them. READ MORE

A description of the use cases and of how these can benefit from data provided » IPCHEM:

via IPCHEM was published in the IPCHEM 2020 report (Bopp et al, 2020). Since  ipchem jrc.ec.europa.eu/
2017, IPCHEM is a contributor to the OECD eChemPortal. In August 2020, IPCHEM  » OECD eChemPortal:
data were updated to reflect the increase of the number of substances for which  www.echemportal.org/
data are available.

452 743 537 /
COMCEMTRATION MEASUREMENTS %

~

3168
SUBSTANCES AND COMPOUNDS — 7 7 /;j %
154

DATA COLLECTIONS a . & R ﬁz"
(’R L 2 &

HuFran Products &
Bismanitaring Indaar Air

0.08 255 0.02 197

Enviranment Food & Feed

Distribution of concentration measurements in 2020 by module
{in millions)

Figure 4.5: Overview of IPCHEM, the European Commission’s Information Platform for Chemical
Monitoring.
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Alternatives in basic and applied research

JiYs]s) ately 70% of animals used for scientific purposes
are for basic, translational and applied research. Thus
expediting the uptake and use of non-animal models,
especially in areas where animal testing is high (nervous
and mental disorder, oncology), is essential to reduce

numbers and advance science.

In 2020, EURL ECVAM led several activities in order
to identify the availability of alternatives in basic,
translational and applied research, completing the review
of available and emerging non-animal models in seven
disease areas.

Furthermore, EURL ECVAM started a study to assess the
impact of EU-funded research projects in the biomedical
domain (based on animal models or not) to see how their
work contributed to scientific innovation and benefited
society.

With the aim to stimulate and support more knowledge
sharing on new alternatives within and between biomedical
research communities, EURL ECVAM also launched an
exploratory project to model the pathogenesis of COVID-
19 using Adverse Outcome Pat S.



5. Alternatives in
basic and
applied research

5.1 Review of advanced non-animal models in biomedical research

EURL ECVAM has carried out a series of studies to review available and emerging
non-animal models being used for research in seven disease areas:

. respiratory tract diseases

. breast cancer

immune-oncology

. immunogenicity of advanced medicinal products
. neurodegenerative disorders

. cardiovascular disease

. autoimmunity.

NO U AWNH

These particular areas have been selected based on disease incidence and preva-
lence, the reliance of related research on animal models (see Figure 5.1), and the
amount of animal procedures conducted.

The aim was to identify and describe specific research contexts where animal
models have been put aside in favour of novel non-animal techniques that use,
for example, in vitro methods based on human cells and engineered tissues or in
silico approaches employing computer modelling and simulation. By understanding
and sharing information on successful alternative models in biomedical research,
EURL ECVAM expects that the transition towards non-animal approaches will be
facilitated and potentially accelerated.
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Figure 5.1: All uses of animals for research and testing in the European Union in 2017.

Moreover, since complex human-relevant non-animal methods offer the promise
of recapitulating human physiology more effectively than many animal models,
shifting to new animal-free methodologies and research strategies can in fact
enhance the understanding of human-specific biology and disease.

In 2020, the two first studies on respiratory tract diseases and breast cancer were
published (see Box 5.1), while the others will follow in 2021.

5.1.1 Respiratory tract diseases

Currently there is still a lack of effective new therapies for serious respiratory
conditions, such as asthma, chronic obstructive pulmonary disease (COPD) and
lung cancer, which are among the most common of all diseases and causes of
death globally.

Research strategies for the development of safe and efficacious therapies for
respiratory diseases are therefore beginning to exploit non-animal methods that
recapitulate the mechanistic basis of human disease rather than continuing to use
animal models which poorly reflect the human clinical situation.
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READ MORE
»» JRC Data Catalogue - EURL
ECVAM review of non-animal
models in biomedical research -
respiratory tract diseases:

europa.eu//Tn39yB

READ MORE
»» JRC Data Catalogue - EURL
ECVAM review of non-animal
models in biomedical research -
breast cancer:

europa.eu//bM83pv

In the EURL ECVAM study, over 21,000 abstracts from the scientific literature
were screened and from these, 284 publications were selected that described the
most representative and innovative models of respiratory diseases. These models
produced a unique knowledge base freely available in an easy-to-use spreadsheet
format from the EURL ECVAM Collection in the JRC Data Catalogue.

The collection of models shows that simple models such as cell cultures are still
prominent; however, research is shifting towards more sophisticated bioengineering
approaches e.g., 3D human tissue cultures, spheroids, organoids, and microfluidic /
"lung-on-a-chip’ systems that more accurately mimic human respiratory diseases.

A technical report describes the review methodology and presents the main find-
ings of the study (Hynes et al, 2020) while an executive summary has been
produced for a wider audience (Gribaldo & Whelan, 2020).

5.1.2 Breast cancer

In the area of breast cancer, the most common cancer among women in the
European Union and worldwide, approximately 30% of all patients have recurrent
disease despite advances in early detection and therapies. Preclinical research
currently relies on animal models, mostly rodents. However, animal models mimic
limited aspects of human breast cancer. For this reason, research is gradually
moving towards developing advanced non-animal systems, to offer better treat-
ment with increased efficacy and low toxicity.

In this study about 120,000 scientific papers were screened for relevant human-
based models and from those 935 models were identified as being the most
representative and promising (see Box 5.1). The analysis of these models shows
that immortalised cell lines represent the most used approach for breast cancer
research. These cell lines are mostly commercially available or already qualified
lines. The use of a scaffolding system emerged as the main technique employed
to generate 3D models, followed by organoids and spheroids, known as mam-
mospheres. This collection of models is freely available for download from the
JRC Data Catalogue in an easy-to-use spreadsheet format.

This knowledge base is complemented by a technical report, which provides an
in-depth meta-analysis of the approaches being used (Folgiero et al., 2020) and
a separately published executive summary intended for the general reader (Grib-
aldo et al,, 2020).

5.2 Gauging the output and impact of biomedical research

The prevalence of noncommunicable diseases, such as Alzheimer’s disease, breast
cancer and prostate cancer, has been increasing in Western countries. In the last
two decades, the European Union has supported research activities focused on
these biomedical research areas in order to elucidate the onset and evolution
of these pathologies, identify associated risk factors, and ultimately design new
preventive and therapeutic strategies (Pistollato et al,, 2020a).

EURL ECVAM, in collaboration with DG RTD, has initiated an activity aimed at ret-
rospectively monitoring the outputs and impact of EU-funded biomedical research.
As a first step, a survey addressed to former participants of EU-funded research
projects (under FP5, FP6, FP7, and H2020) in the fields of Alzheimer disease and


https://europa.eu/!Tn39yB
https://europa.eu/!bM83pv
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Human-based methods for better breast cancer research

In October 2020, EURL ECVAM delivered a
freely available knowledge base of over 900
non-animal models for breast cancer research.

Breast cancer is now estimated to be the
most frequently occurring cancer, accounting
for 13.3% of all new cancer diagnoses during
2020 in EU-27 countries. One woman in
eleven is at risk of developing breast cancer.

While important scientific breakthroughs
have been made in the field of early detection
and understanding of the molecular bases
of breast cancer biology, further progress is
needed to offer women more effective treat-
ments with fewer side effects.

Why non-animal models? "The problem we’re
facing is that current breast cancer research
is too reliant on animal models, mostly using
rodents. But rodents provide a poor model for
human diseases. We need therapies based
on the patient and the clinical and molecular

that reflect the different cell types present
and, crucially, the interactions between them.

There are already many advanced non-ani-
mal methods being used fruitfully for breast
cancer research. However, knowledge about
them is scattered across the scientific litera-
ture, limiting their diffusion and impact within
the scientific community.

The study involved an extensive review of
scientific literature published from January
2014 to March 2019 (Folgiero et al,, 2020)
which identified 935 papers describing rel-

characteristics of the tumour”, explains JRC  evant non-animal models for breast cancer.
scientist Laura Gribaldo.

These models are based mainly on cells and
tissues cultured in the laboratory (in vitro),
computer modelling and simulation (in silico),
or explanted cells and tissues taken from

patients (ex vivo).

A key feature of breast cancer is the high
level of heterogeneity observed both between
tumours and even within the same tumour. This
has driven the development of three-dimen-
sional tissues, often called ‘mammospheres’,

other dementias, breast cancer, and prostate cancer has been conducted to gain
insights related to: (i) How EU-funded projects have contributed to innovation and
major scientific breakthroughs; (ii) how scientific results have been translated into
socioeconomic impacts of benefit to the society; (iii) what ingredients determined
the success of research projects; and (iv) what scientific methods and research
approaches underpinned the advances made. The main results of the survey have
been published in a factual summary report, and show that 93% of the 202
participants think either that their research had an impact beyond their project,
or that an impact may be seen in the future. Effective collaboration with project
partners, multidisciplinarity, the design of the research strategy, and the inter-
national dimension of their project were considered as major drivers of research
success (see also Box 5.2).

As a follow-up to the survey, in-depth interviews with a number of survey respond-
ents are currently being conducted by EURL ECVAM in order to gain a more
exhaustive understanding on aspects concerning the translatability of research,
social impact, and lay public engagement. A synopsis report summarising these
results will be published in spring 2021.



62 | NON-ANIMAL METHODS IN SCIENCE AND REGULATION

Box 5.2

Gauging the output and impact of biomedical research

EURL ECVAM has published initial results of
a survey it conducted to gather the views of
EU-funded researchers on how their work
has contributed to scientific innovation and
benefitted society.

The survey targeted researchers working on
breast cancer, prostate cancer, Alzheimer’s
disease and other dementias who have par-
ticipated in EU-funded projects over the past
20 years under framework programs FP5,
FP6, FP7 or Horizon 2020. The JRC report
provides a brief factual summary of the 202
responses received.

Respondents to the survey mostly work in
academia on basic,
translational and clin-
ical research. A large
majority of respond-
ents indicated that
the development of a
new research method-
ology or approach was
a major outcome of their activities.

Almost all participants (93%) stated that their
research had an impact beyond their project,
or that impact may be seen in the future. In

EURL ECVAM is currently working in collaboration with a DG ESTAT contractor on
the definition of sets of indicators suitable to retrospectively assess EU-funded

particular, 46% of respondents claimed that
their scientific results had a positive con-
tribution to diagnostic or prognostic tools,
treatment and prevention actions and the
design of clinical trials.

Respondents consider the following as the

major drivers of research success:

o effective collaboration with project
partners

e interdisciplinarity

e the design of research strategies

e the international dimension of EU projects.

The report will provide valuable input into
several activities EURL ECVAM is currently
pursuing in collab-
oration with the
Commission’s Direc-
torate-General for
Research and Innova-
tion. These include the
development of indi-
cators to assess the
output and impact of EU-funded research in
several important disease areas, and a recent
initiative to bridge across method in the bio-
sciences to promote better crossdisciplinarity
in biomedical research.

research contribution to scientific innovation and social impact.

5.3 CIAO - modelling the pathogenesis of COVID-19 using AOPs

Immediately after the COVID-19 outbreak, it became clear that a plethora of data
were being made available on a daily basis concerning the population impacts of
COVID-19 around the world. These have formed the basis for multiple approaches
to modelling the path of the disease, which in turn have been used to support

critical policy and healthcare decisions.

What was (and still is) missing however, is the linking of this information on
population effects with an understanding of the pathogenesis of the disease. In
particular, there is an urgent need to develop insights into why some population
groups are more vulnerable than others, as a result of biological, epidemiological
and socioeconomic factors. The nature of the vulnerability will be crucial in deter-

mining appropriate prevention and mitigation measures.
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EURL ECVAM therefore decided to instigate an activity that would help to make
sense of the disparate information sources on COVID-19 pathogenesis by
exploiting a well-established knowledge sharing paradigm, the Adverse Outcome
Pathway (AOP) Framework. The exploratory research project was therefore named
“Modelling the pathogenesis of COVID-19 using the AOP Framework” — CIAQO. The
AOP Framework had originated in the
toxicology domain, but as a generic
knowledge management paradigm, it
could easily be adapted to the COVID-
19 disease domain. While in toxicology
a chemical is the stressor triggering
the pathway, with COVID-19 it is the
SARS-CoV-2 virus.

The CIAO project consolidates knowledge from different disciplines and specialists
in a way that is understandable and actionable by relevant stakeholders (e.g.,
medical professionals, public health officials and policy makers, managers in the
healthcare sector, etc.). Moreover, this mechanistic knowledge is used to develop an
understanding of the biological modulating factors that determine different clinical
outcomes and will be exploited to develop mathematical models that simulate the
pathogenesis and health impact of COVID-19.

Ideally, AOPs are created in a crowdsourcing effort, i.e., volunteers from many

different research areas work together, and the total is much more than the sum

of its parts due to the value added by crossdisciplinarity. In a series of introductory

webinars, more than 100 scientists were informed about the project. In a COVID-

19 AOP Design Workshop held on 1 to 2 October 2020, about 40 international

participants from numerous prestigious organisations, universities, NGOs and

authorities assembled and identified a first batch of candidate AOPs and AOP

Key Events to be further developed in four working groups organised along the

Key Events’ position in the AOPs (see Figure 5.2). A fifth working group dealt with

the modulating factors influencing the course of the disease (sex, age, diet ,etc.).

READ MORE

The working groups met online numerous times before the second COVID-19 AOP  » CIAO project:
Design Workshop (27-28 January 2021). First results will be published in 2021. www.ciao-covid.net/
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Figure 5.2: COVID-19 related Key Events’ position in the AOPs.
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Education and tra

Edu n and training are fundamental to boosting the
uptake of alternative methods and the application of the
Three Rs in science. In 2016, EURL ECVAM conducted a
study to gain an overview of existing Three Rs knowledge,
identifying the sources and how they are used and shared
(Holley et al., 2016). A main conclusion was that, although
Three Rs courses and resources are abundant, there is a
need to further complement and amplify current education
and training opportunities, especially at secondary school
level but also at the level of higher education.

Therefore, EURL ECVAM has been engaged in several
education and training activities aiming at increasing the
awareness of the Three Rs and alternative methods and
approaches at the levels of secondary school, university
and early professional training.

EURL ECVAM continues to build and expand on the
experiences so far and to strengthen efforts to support
Three Rs teaching. This is achieved by adding to its
catalogue of resources and stepping up outreach towards
educators, education experts and decision makers
who play a key role in incorporating the Three Rs into
education programmes and curricula. Furthermore, EURL
ECVAM collaborates with university networks to develop
a strategy for implementing enhanced teaching of the
Three Rs and alternatives.

Finally, the third edition of the popular JRC Summer
School, aimed at post-graduate students and early-
career scientists, will take pla 17 to ay 2021.



6. Education
and training

6.1 Introducing the Three Rs into secondary schools, universities
and continuing education programmes

EURL ECVAM, with the support from selected experts, investigated how to facilitate
the development and uptake of Three Rs content and resources into secondary
schools, universities and continuing education programmes (see section 6.3.2 of
Zuang et al., (2020)). The aim is to make new generations aware of the ethical
basis to the European Union’s Three Rs policy, the scientific and technological
progress underpinning new approach methods, and the opportunities for European
innovation and competitiveness.

A first step was to investigate how to incorporate the Three Rs and related teaching
material into the curriculum of schools and universities. Finally, a strategy was
devised on how to reach out to decision-makers and influencers within education
systems who contribute to educational policy-making at European, Member State
or local level.

EURL ECVAM have produced a report to stimulate and facilitate the uptake of new
Three Rs educational content (Holloway et al, 2021). The report describes how
to incorporate Three Rs teaching into the curriculum of schools and universities
and aims to reach decision-makers and influencers within education systems who
contribute to educational policy-making at European, Member State or local level.
The content includes an introduction to the principles of the Three Rs; the relevant
EU legal framework promoting the Three Rs; ethical considerations of animal use
in science; as well as how innovative non-animal science is opening up new career
and job opportunities for young people.
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The current state of play of teaching the Three Rs in education is described and
recommendations are made on how to introduce new learning scenarios and
resources to make Three Rs education more attractive and more consistent for
education programmes at secondary school, university and professional levels. READ MORE
»» JRC Data Catalogue - Three
In this context, EURL ECVAM is building up a pool of learning scenarios® and  Rs educatin and training learn-
teaching resources to both inspire and facilitate teachers and professors to include  ing scenarios:
Three Rs in education (see Section 6.2). europa.eu/Ipk93yf

6.2 Educational resources

EURL ECVAM has produced a set of learning scenarios and teaching resources
on various related subjects. These resources are freely available to educators
and students alike to facilitate inclusion of this key STEM (Science, Technology,
Engineering and Maths) topic in the classroom.

Providing teaching resources forms part of a two-track approach to securing a
place for the Three Rs on the curriculum. Whilst adaptations to the curriculum are
under discussion at education ministry-level, the Three Rs can already become
a feature of the classroom through introducing the subject directly to teachers
and providing them with the means to teach it. In this way, through a so-called
‘bottom-up’ approach, EURL ECVAM complements the challenge of including the
Three Rs on the curriculum through traditional channels (see Section 6.1).

The resources can be found on the EU Science Hub website:

1. six learning scenarios (see Box 6.1) which can be downloaded and used
by educators to support delivering a lesson;

2. aselection of university-level learning scenarios developed by university
professors to be used as examples to follow when building a module or
course for higher education purposes;

3. infographics, with links to more dynamic content and background
information;

4. a slide set (in Microsoft PowerPoint) and an accompanying storyboard
that can be edited and re-purposed containing background information
on four themes:

e Theme 1 - introduction and the scientific and social context
e Theme 2 - the European Union and animals used for scientific READ MORE

purposes » EU Science Hub - education
e Theme 3 — more about The Three Rs - Replace, Reduce, Refine & training:
e Theme 4 - innovations enabling replacement. europa.eu/IFV94DM

6 Learning scenarios are stand-alone descriptions of educational activities to be carried out in a classroom
connected to a specific topic, including objectives, pedagogical methodologies, duration, target age, etc.


https://europa.eu/!pK93yf
https://europa.eu/!FV94DM
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Box 6.1

Learning scenarios for secondary schools

In the context of the European Parliament
Pilot Project on promoting alternatives to
animal testing (see Section 6.3.2 of Zuang et
al, (2019)), and in collaboration with external
partners (Ecorys Ltd., Syrcle and European
Schoolnet) EURL ECVAM has developed some
teaching resources on the Three Rs for sec-
ondary schools.

Twelve pilot teachers were selected from

six countries: Belgium, Italy, Malta, Portugal,

Spain and Turkey to co-created six learning

scenarios, which are ‘standard operating

procedures’ containing objectives, pedagog-

ical methodologies, duration, target age,

resources and several other elements to

help deliver effective lessons. They cover the

following subjects:

e Animal welfare: animals in society, ani-
mals in science

e Sustainable science: the Three Rs, human-
based science

e (ritical thinking: debate acknowledging
facts, emotion and science literacy.

From October 2019 to January 2020, 23

teachers and 568 students tested these
3

) 3

learning scenarios throughout Europe in order
to ascertain their effectiveness. This was
verified with the use of pre- and post-course
questionnaires to both teachers and students.

According to the questionnaires, all teachers
involved in the validation phase agreed that
the learning scenarios provided an opportu-
nity for their professional development. They
also thought that students were more moti-
vated to learn the curriculum content after
the implementation of the learning scenarios.

From the students' perspective, after the
introduction of the learning scenarios, they
felt more comfortable in finding resources
that do not use live animals to learn about
body systems or other biology topics. Overall
students perceived the Three Rs subject in
a favourable way as evidenced by the large
number of positive comments.

A final version of the six learning scenarios is
available in English on the Scientix platform:
http://www.scientix.eu/pilots/pilot-3rs.



http://www.scientix.eu/pilots/pilot-3rs
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6.3 The Three Rs MOOC

A massive open online course (MOOC) entitled “The Three Rs and animal use in
science” was developed by EURL ECVAM in collaboration with Ecorys Ltd., SYRCLE
and European Schoolnet.

The MOOC was tailored for life sciences teachers in secondary schools to provide
them with materials, support and tutorials to integrate the Three Rs in their own
classrooms.

The ultimate goal is to inspire students to develop their critical thinking and science
literacy skills by exploring topics such as ethics and research methods, how the
European Union is protecting the welfare of animals used in science and how to
improve the welfare of animals in general.

From 13 January to 19 February 2020, the MOOC was run and moderated with
interactive and live sessions, and included a final assignment consisting of develop-
ing an own learning scenario as well as reviewing the learning scenarios suggested
by three other participants. The course was completed by 264 participants and it
is estimated that over 8,000 students were therefore reached only in 2020 (see
Box 6.2). EURL ECVAM plans to re-run an updated version of the MOOC in 2021.

The MOOC, available in English, is currently hosted on the European Schoolnet
Academy platform and is freely accessible to anyone who signs up. It is based
on six learning scenarios developed, tested and validated by twelve pilot science
teachers (see Section 6.2 and Box 6.1).

Box 6.2 “The Three Rs and animal use in science” MOOC

READ MORE
»» MOOC on “The Three Rs and
animal use in science”:
www.europeanschoolnetacademy.
eu/courses/course-v1:3Rs+-
AnimalsInScience+2020/

about

Six learning scenarios, co-created by 12
science teachers (see Section 6.2) were show-
cased in a massive open online course (MOOC)
in order to train other teachers to use them, as
well as create their own learning scenarios to
introduce the Three Rs in their classes.

The course explains the Three Rs and the
alternatives to animal testing and addresses
various ways that teachers can introduce this
topic in their classrooms. To help teachers
integrate the Three Rs in their daily teach-
ing, the online course also addresses topics
relevant to 21°t century skills in the context
of animal testing, such as fake news/media
literacy, science literacy and critical thinking.

The course is based on the six learning sce-

narios mentioned in Box 6.1 and divided into

four modules:

e Module 1: animal welfare and science

e Module 2: human-based science

e Module 3: critical thinking

e Module 4: design your own Three Rs learn-
ing scenario.

The MOOC was live, run between 13 January
and 19 February 2020, and included inter-
active and live sessions, webinars, a forum
and a wiki space. Upon completion of the
four modules and the final assignment, con-
sisting of developing a learning scenario and
reviewing those of three other participants,
the participants received a course certificate
and a digital badge. This course was formally
recognised as a valid continuous professional
development for Portuguese teachers.

Overall, the course had 1,215 registrants,
692 active participants and 264 comple-
tions, reaching over 8,000 students. The
engagement rate was 57%, which is very high
compared to the average of 5-13% reported
in literature for MOOCs.

The active participants were from 54 coun-
tries worldwide. From the post-course survey,
it emerged that the majority of participants
were researchers or upper secondary school
teachers and with 10 years or more expe-
rience in education. A total of 98% of the


https://www.europeanschoolnetacademy.eu/courses/course-v1:3Rs+AnimalsInScience+2020/about
https://www.europeanschoolnetacademy.eu/courses/course-v1:3Rs+AnimalsInScience+2020/about
https://www.europeanschoolnetacademy.eu/courses/course-v1:3Rs+AnimalsInScience+2020/about
https://www.europeanschoolnetacademy.eu/courses/course-v1:3Rs+AnimalsInScience+2020/about
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course participants rated the course as “Very  available to anyone who signs up on the Euro-

good” or “Good”.

pean Schoolnet Academy platform: https://
www.europeanschoolnetacademy.eu/courses/

Although the “The Three Rs and animal use  course-v1:3Rs+AnimalsinScience+2020/
in science” MOOC is currently not being mod-  about. An updated version of the MOOC will
erated by a coordinator, its content is freely  be re-run in 2021.

Online Open Course

for Teachers

The Three Rs

Y

and Animal Use in Science 2

(P European
~Schoolnet
Academy

Th is course has been f rded b)‘ Lhe E maean Commission's Joi Il ?Esearch Centre. The course has been
. opean Schoo Iaboration with ECORYS and SYRCLE, The European Com
European | stccr' for tr-e proﬂJcﬂon B s
view sarly of the authors, and the Commission cannot be held responsible for any use which may be made
Commission @ information contained therein.

6.4 E-learning modules

Six open access and interactive e-learning modules to provide training on aspects
of animal use in science and the Three Rs will be available in Q1 2021. The modules
have been created by the Commission’s Directorate General for Environment,
responsible for legislation protecting animals used for scientific purposes, in close
collaboration with EURL ECVAM.

The module content elaborates on priority training areas established in the EU
Education and Training Framework (DG ENV, 2014) under Directive 2010/63/EU on
the protection of animals used for scientific purposes and aims to facilitate a har-
monised approach in the EU to laboratory animal science education and training.

The modules cover the following specific subjects: project design, project evalu-
ation, the application of the severity assessment framework for procedures on
animals and best practice on searching for and retrieval of non-animal methods
and good practice for alternative method development in accordance with Good
In Vitro Method Practices (GIVIMP, OECD 2018) which are high international stand-
ards. The modules are designed to ensure competence of scientists in the conduct
and approval of animal procedures, and that the Three Rs are applied fully with
a focus on Replacement.

The modules are aimed at the entire animal user community, including laboratory
animal practitioners, technicians, project designers and evaluators, researchers, but
also alternative method developers, validation bodies, regulators, young scientists
at university and early-career levels and any other stakeholder with an interest in
the field who wants to learn more.


https://www.europeanschoolnetacademy.eu/courses/course-v1:3Rs+AnimalsInScience+2020/about
https://www.europeanschoolnetacademy.eu/courses/course-v1:3Rs+AnimalsInScience+2020/about
https://www.europeanschoolnetacademy.eu/courses/course-v1:3Rs+AnimalsInScience+2020/about
https://www.europeanschoolnetacademy.eu/courses/course-v1:3Rs+AnimalsInScience+2020/about
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Although designed to be standalone, the courses, which take around one and a
half hours to complete, also fit well with other related training courses and pro-
grammes. They will allow students to gain a thorough knowledge of the subjects
addressed, and be able to test their understanding through quizzes and other
activities. Further modules are planned to complete the suite.

Box 6.3 Learning scenarios for secondary schools

. Project evaluation

. Design of procedures and projects part 1

. Design of procedures and projects part 2

. Implementation of the severity assess-
ment framework within projects using
live animals

5. Searching for, and identification of, alterna-

tive (non-animal) methods and approaches

AW N

6. Developing reliable and relevant in vitro
methods and approaches for scientific
purposes.

When available the modules can be accessed
here: https://ec.europa.eu/environment/chemicals/
lab_animals/index_en.htm


https://ec.europa.eu/environment/chemicals/lab_animals/index_en.htm
https://ec.europa.eu/environment/chemicals/lab_animals/index_en.htm




Conclusions

In 0, EURL ECVAM continued to advance the field
of non-animal methods and approaches through their
development, validation and international promotion for
regulatory uses and through the evaluation, dissemination
and promotion of human-relevant non-animal models for
use in basic, applied and translational r ch.




/. Conclusions

In the regulatory field, this was achieved by working on a variety of projects
and activities ranging from research and development projects, evaluation of
submitted test methods, validation of promising methods, issuing of EURL ECVAM
recommendations and promotion of the regulatory use and international adoption
of non-animal methods, in particular within defined approaches and integrated
approaches to testing and assessment.

EURL ECVAM intensified its engagement with legislators and regulators to find
common solutions to current gaps in chemicals hazard and risk assessments. For
instance, in 2020, EURL ECVAM's work contributed to the European Green Deal,
one of the EC’s priorities for 2019-2024. In particular, EURL ECVAM led the EC
fitness check on endocrine disruptors and contributed to the progress report on
the assessment and management of combined exposures to multiple chemicals
(chemical mixtures) and associated risks, both published together with the EU
Chemicals Strategy for Sustainability.

The European Green Deal includes a zero-pollution ambition with strategies to
protect citizens’ health from environmental degradation and pollution, addressing
air and water quality, hazardous chemicals, industrial emissions, pesticides and
endocrine disrupters.

The EU Chemicals Strategy for Sustainability is part of the EU’s zero pollution
ambition and is one of the first deliverable of the European Green Deal. The strategy
can only be successful and deliver on its promise if non-animal methods and
approaches are used for chemicals hazard and risk assessments. The aim should
be to move away from a check-list approach based on in vivo test guidelines that
does not efficiently meet legislative mandates which require increased numbers
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of chemical assessments without a parallel increase in the use of animals. In the
coming years, EURL ECVAM will also contribute, within the European Green Deal,
to the new “Farm to Fork Strategy” on sustainable food along the whole value
chain, as well as to Europe’s beating cancer plan within the European Commission’s
priority “Promoting our European way of life”.

The higher number of animals used for research (basic, applied and translational
research) when compared to regulatory use already seen in the EC report on the
2015 to 2017 statistics on the use of animals for scientific purposes (EC, 2020d)
seems to continue in the upcoming new EU figures of 2018 (EC forthcoming
publication). It is thus also important to invest efforts and activities to reduce the
high number of animal use in research.

In 2020, activities included comprehensive reviews on non-animal models and
methods for investigating seven disease areas. Two of these reviews, i.e., on
respiratory tract diseases and breast cancer, were published in 2020. The study
outcomes will be useful for several actors involved in the implementation of
Directive 2010/63 such as the National Committees, research groups submitting
new project proposals, Competent Authorities who are responsible for project
evaluation and dissemination of information, animal welfare bodies advising
research groups on project proposals and the National Contact Points responsible
for the implementation of the Directive in the respective Member States. EURL
ECVAM also started to monitor the outputs and impact of EU-funded biomedical
research and to explore the pathogenesis of COVID-19 using Adverse Outcome
Pathways.

Education and training activities teaching the new generation on the Three Rs
and non-animal methods and approaches, were also prominent in 2020. These
included among others the development of freely available teaching resources
and a strategy to implement enhanced teaching of the Three Rs and alternatives
at secondary school and university levels.

Finally and importantly, as evidenced by the many activities described in this
report, the transition to non-animal approaches in science and regulation depends
heavily on collaboration and dedication from committed stakeholders - together
we are stronger!
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