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Minimising animal testing: the legal requirements and the MEMBER STATES SHALL ENSURE THAT,
] WHEREVER POSSIBLE, A SCIENTIFICALLY
future of regulatory science SATISFACTORY METHOD OR TESTING
STRATEGY, NOT ENTAILING THE USE OF - I"“““l',
In 2023, the European Commission committed to phasing out animal tests for all regulated LIVE ANIMALS, SHALL BE USED INSTEAD RESEARCH“ REGULATION
. . . . . . JJ
chemicals, including plant protection products (PPPs) and biocides.! OF A PROCEDURE.
Article 4, Principle of replacement, reduction and
Here. we review: refinement. Directive 2010/63/EU of 22 September
’ _ N _ _ 2010 on the protection of animals used for scientific
« The availability of validated non-animal tests that are accepted by EU regulators purposes. ““IN ORDER TO AVOID ANIMAL TESTING,
* Approaches to assess PPPs and biocides that are ready to be implemented or that will TESTING ON VERTEBRATES FOR THE

1711
be ready in the near future TESTING ON VERTEBRATES FOR THE  pyrposes OF THIS REGULATION SHALL
PURPOSES OF THIS REGULATION SHALL  gr UNDERTAKEN ONLY AS A LAST

« Endpoints that require further resources BE UNDERTAKEN ONLY WHERE NO OTHER  pesoRT.”

METHODS ARE AVAILABLE.”

Many validated non-animal approaches are already available for regulatory use for | | - Article 62, Data sharing Regulation (EU) No
Article 62, Sharing of tests and studies involving 528/2012 concerning the making available on the

the assessment of PPP and biocidal active ingredients and formulations. Further vertebrate animals. Regulation (EC) No 1107/2009 of  market and use of biocidal products.

resources and investment will aid the phasing out of animal tests for all regulated The European Parliament and of the Council of 21
October 2009 concerning the placing of plant

chemicals. protection products on the market.

1l Non-animal methods accepted by regulators

EYE IRRITATION agrochemical formulations SKIN IRRITATION

Consider physical/chemical properties of your test substance to select a test system START here if you suspect your test substance is corrosive

The in vivo eye and skin irritation tests using rabbits (OECD TG 405 and TG 404) OECD TG 492: TOP-DOWN APPROACH
have significant limitations, including variability and lack of human relevance.? mean ssve EPIOCUIBIT  mean tissue + /OECDTG““ °”‘35\-

viability > 60% viability < 60% . o |
Data obtained exclusively from in vitro methods can be used to discriminate eye and  stop testing: test substance poses  Test substance using second i hould bo aballod 26 cortosve  mitation aoeey: OLDD 16 430

no or minimal eye-irritation hazard vitro assay: OECD TG 437: BCOP + / \ _

skin irritation potential.®’

VIS score < 55 / \ VIS score 2 55 STOP testing: test substance STOP testing: test substance is

Discrimination among the GHS categories for eye damage and irritation using: Assess severty of eyedrriation  STOP testing tost substance should be labelled as iritant ot classified as an initant
. . . . hazard via DOI analysis and poses severe eye-irritation hazard
« OECD TG 467: Defined Approaches for Serious Eye Damage and Eye Irritation® histopathology ' U1 T e SR e e SRS 5 e e
. . . IVIS score =3 IVIS score =1
« OECD TG 492B: Reconstructed Human Cornea-Like Epithelium (RCHE) Test and <15 25 BOTTOM P AP PROACH
MethOd for Eye Hazard Ident|f|Cat|On9 STOP testing: DOl and histopathology ~ STOP testing: DOI and histopathology +/ \_
. . . . _ . o . will deterrpme whether the substance will determine whether the substance Test substance using in vitro skin STOP testing: test substance is
Discrimination among the hazard categories for eye and skin irritation can be done  Pesssamid moderte, o severe eye- - poses amaderate or severe eye- +/ assay: OECD TG 43\1‘or435 not classified as an irtant
. . . : 10-12 _
USIng a Comblnatlon Of methOdS (See approaCheS On the rlght) 0 IVIS = in vitro irritancy score One of two defined approaches as outlined in STOP testing: test substance STOP testing: test substance

DOI = depth of injury van der Zalm et al. 2023 (Cutan. Ocul. Toxicol.). should be labelled as corrosive  should be labelled as an irritant

[l Recently validated methods ready for implementation

OECD guideline 497: Defined Approaches on Skin Sensitisation: '

* |n silico, in chemico, and in vitro methods that produce results as, if not more,
predictive of human outcomes as the in vivo local lymph node assay'*®

CHEMICAL MOLEGULAR
STRUCTURE AND = CELLULAR RESPONSE
INITIATING EVENT

PROPERTIES

ORGAN RESPONSE ORGANISM RESPONSE

METABOLISM

PENETRATION DENDRITIC GELLS LYMPH NODE * Integrative testing strategy which can discriminate among three GHS categories
COVALENT ,\,:22:7,2232: f)‘f”;'jrﬁ';?ﬁfglgy“k‘”es and surface molectles * . :irsiiecr:r?:a:igrlity SKIN (EPIDERMIS) for chemicals?®?
CSueSiCE WG s cels ermstonupon - Accepted under Biocidal Products Regulation (BPR)
» Activation of inflammatory cytokines * Activation of T-cells
nducton eyioproiseite gene ety R Similar validated assays will be included in this defined approach:

[lli Endpoints requiring further resources

KERATINOCYTES

» EpiSensAT®
 GARDskin™17

Both are applicable to difficult-to-test substances (as demonstrated by method
developers).18:1°

Adverse Outcome Pathway
for Skin Sensitisation

KERATINOCYTES
DENDRITIC CELLS

_ o Weight of Evidence
Carcinogenicity
* The currently required rodent cancer bioassay lacks reproducibility and translatability?°-22 Rodent cancer
. Efforts are underway to modernise carcinogenicity assessment with cell transformation loassay
assays and in silico methods informed by adverse outcome pathways2324
 Rethinking Carcinogenicity Assessment for Agrochemical Project (ReCAAP): framework
to support a weight of evidence assessment without rodent bioassays to fulfill regulatory
requirements Endocrine disruption
ReCAAP Case Studies: » Tiered approach includes in vitro methods?’
» Retrospective studies of registered active ingredients with risk assessment data?> « Currently, in vivo follow-up of positive in vitro results
* Prospective studies of new active substances without submitted dataz® » Lack of confidence in in vivo results?®-3!
« OECD IATA Case Study on Carcinogenicity (publicly available in September 2024) » Resources required to further develop robust in vitro methods??
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Acute dermal toxicity Oral 90-day study in dogs

After review of 300 chemicals, the US Environmental Rarely informs risk assessment when the 90-day study in
Protection Agency (EPA) concluded that dermal acute rodents has also been conducted.

toxicity studies affected the labelling of fewer than 1% of  gince 1998 fewer than 5% of US EPA pesticide risk
pesticides, if any.*™ assessments have been informed by the 90-day dog
« US EPA waives the requirement for pesticides active study.3®

ingredients and formulations EFSA's ongoing retrospective analysis preliminarily

- Canada’s Pest Management Regulatory Agency removed ~ supports waiving of the dog study unless scientifically
the routine requirement3* justified.38




