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Outline

« Current regulatory landscape and interest in new approaches

* Framework to establish scientific confidence in new approaches
« Example: Eye irritation
« Example: Respiratory toxicity



Regulatory Landscape




Substantial interest and investment in advancing the development of non-animal
testing approaches, driven by a desire for better protection of human health and the
environment as well as ethical, time, and monetary considerations




Legislation that requires, or strongly encourages, the replacement of animal testing

EU Regulation on cosmetic products EU Directive on the protection of animals used
(1223/2009) for scientific purposes (2010/63)

22.12.2009 Official Journal of the European Union o — Offca ourn opean Union

REGULATION (EC) No 1223/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL DIRECTIVE 2010/63/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 30 November 2009 of 22 September 2010

on cosmetic products on the protection of animals used for scientific purposes

REACH (2006) EU Regulation of plant protection products, 2009 EU Regulation of biocidal products, 2012

30.12.2006 Official Journal of the European Union 276.2012 Official Journal of the European Union L 167/1

24.11.2009 [ Official Journal of the European Unior L 3091

REGULATION (EC) No 1907/2006 OF THE EUROPEAN PARLIAMENT REGULATIONS REGULATIONS
AND OF THE COUNCIL

REGULATION (EC) No 1107/2009 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 21 O REGULATION (EU) No 528/2012 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
ctober 2009
of 18 December 2006 @ ing the placing of plant protection prod the market and repealing Council Directives of 22 May 2012
79/117[EEC and 91/414/EEC ~
concerning the making available on the market and use of biocidal products

US EPA Lautenberg Chemical Safety Act, 2016 US FDA Modernization Act, 2022
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Framework to Establish Scientific
Confidence in New Approaches
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How will the method be used?
Which regulatory statutes are -Stand alone assay?

data from the method intended to -Defined approach?
comply with? J|ATA?

Fitness for
Purpose

What is the context in which the

Is the information provided method is intended to be used?
sufficient to address the regulatory *Screening?

need? Is the level of uncertainty *Hazard characterization?
acceptable? *Quantitative risk assessment?

Fitness for purpose * Human biological relevance * Technical characterization ¢ Data integrity and transparency * Independent review



A framework for establishing scientific confidence in new approach
methodologies

Anna J. van der Zalm'® . Joao Barroso? - Patience Browne? - Warren Casey” - John Gordon® - Tala R. Henry?® -
Nicole C. Kleinstreuer’ - Anna B. Lowit® - Monique Perron® - Amy J. Clippinger’

( Fitness for Purpose ) (Independent Review)

/

Human
Biological
Relevance

\

Technical Data Integrity
Characterization and Transparency

Framework for Establishing
Scientific Confidence in NAMs




Human Biological Relevance

Concordance with human responses, Similarities between the physiology of or biology

when high quality human data are measured by the test system, and human biology

available (i.e., does the method capture key aspects of
human biology or mechanisms of toxicity?)
*Consider cell types used, the structure of the target
organ, incorporation of human dosimetry modelling

Fitness for purpose * Human biological relevance * Technical characterization  Data integrity and transparency * Independent review
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Technical Characterization

Evaluate:

Data reporting should aIIO\_/v for _

- intra-laboratory reproducibility evaluation of the method, including:
* transferability ) prot_o col

« applicability domain ) equmen_t

 reference chemicals and controls * computational models

« limits of detection and quantification

What is considered acceptable may
depend on the method’s intended use

Fitness for purpose * Human biological relevance * Technical characterization  Data integrity and transparency * Independent review



Accuracy

While historically determined by directly comparing the results from a new
method to results from traditional animal test methods, this should not be the
default way to determine accuracy
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Accuracy

Animal test methods cannot be assumed to be reproducible or provide data
relevant to human biology, and therefore, should they should not be the
default reference method for determining accuracy of another method

Accuracy can be addressed through
« demonstrating biological relevance and reproducibility
« comparisons across reliable and relevant methods

 correct identification of positive and negative reference chemicals derived
from human data
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 Information about a new approach should be transparently communicated
and undergo independent scientific review:

 Raw data
* How to interpret data

 Information related to fitness for purpose, relevance to humans, and
technical characterization

* The appropriate level of review will be determined by agency

Fitness for purpose * Human biological relevance * Technical characterization  Data integrity and transparency * Independent review



The purpose of the model is

clearly identified

Increased

N

Scientific
Confidence

The technical aspects of the
model have been characterized

J\

The model captures key aspects
of human biology and
mechanisms of toxicity

Information about the model and

data are publicly available to the

extent possible and reviewed by
independent third parties

o
N

Fitness for purpose * Human biological relevance * Technical characterization  Data integrity and transparency * Independent review



ICCVAM Validation Workgroup: Scientific Confidence Framework

context of Use
Biological Data
Relevance Integrity

Key Concepts: Flexible,
Fit-for-Purpose NAMs Validation

Technical Information
Characterization Transparency

Independent RevieW




y Eye Irritation and Corrosion



Application of the Framework to the Agrochemical Sector

Retrospective Analysis: 232 agrochemical formulations
Prospective In Vitro/Ex Vivo Testing: 29 agrochemical formulations

Formulations and existing data donated by companies

O-BASF & corTEvA syng'enta

. agriscience
We create chemistry 9




CUTANEQUS AND OCULAR TOXICOLOGY Tavior &F .
2021, VOL. 40, NO. 2, 145-167 e aylor rancis

htips://doi.org/10.1080/15569527.2021.1910291 Taylor & Francis Group

REVIEW ARTICLE @ OPEN ACCESS | Cnesiforupsaes

Human-relevant approaches to assess eye corrosion/irritation potential of
agrochemical formulations
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> Paper reviews the existing methods for eye irritation with
a focus on reproducibility and human relevance

All of our publications can be accessed at www.thepsci.eu/scipubs



Human Biological Relevance: Draize Rabbit Eye Test

There are numerous biological differences between rabbit and human eyes,
iIncluding:

« rabbits have a nictitating membrane; humans do not

rabbits have a larger conjunctival sac than humans

the tissue structure, thickness, and biochemistry of human and rabbit cornea differ

rabbits produce less tears than humans

the pH of a rabbit eye aqueous humor is more alkaline (8.2) than that of a human
eye (7.1-7.2)



Reproducibility: Draize Rabbit Eye Test

» Data submitted to the European Chemicals Agency
* 491 substances with at least 2 Draize eye tests

« Conditional probabilities of Draize evaluations based on a previous test result

Prior GHS category 1 2A 2B NC

1 (serious eye damage) 73% 16% 0% 10%

2A (irritant) 4% 33% 4% 59%
2B (mild irritant) 0% 4% 16% 80%

NC (non-irritant) 1% 1% 2% 94%
Adapted from Luechtefeld et al., ALTEX 33(2), 2016.




Defined Approaches to Classify Agrochemical Formulations
into EPA Hazard Categories: Case Study using EpiOcular™
Reconstructed Human Corneal Epithelium and Bovine
Corneal Opacity and Permeability Assays
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Fitness for Purpose: Methods can be used for classifying agrochemical formulations into EPA hazard categories.

Human Biological Relevance: The methods reflect key aspects of human biology and capture key
mechanisms of irritation in humans.

Technical characterization: The two methods are OECD test guidelines and have haven been extensively and
transparently characterized. They have a greater reproducibility than the in vivo rabbit test.

There is high scientific confidence in the use of these two approaches for assessing the eye irritation potential
of agrochemical formulations.



Inhalation Toxicity




Inhalation Toxicity: Human Biological Relevance
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 Ventilation rates and breathing mode R e e d o Dr. Jack R.
. . . Harkema, Michigan State University

« Airway architecture and branching pattern

 Cell type distribution and mucous composition

Metabolic activity

Differences in the Biology of the Human and Rat Respiratory Tracts and its Impact on Toxicological Assessment, Manuscript in Preparation.



Acute Inhalation Toxicity: Reproducibility

NICEATM rat acute inhalation toxicity database

Sources of information:
ECHA REACH, ChemlIDplus, US Department of Defense,
US Environmental Protection Agency, NIOSH Pocket Guide
1025 chemicals passed quality assurance
Database will be used to:
Conduct reproducibility analysis
Build predictive models, similar to the CATMoS project (LC50, Hazard
Categories (GHS, EPA, CPSC, DOT), Binary (Toxic vs Non-toxic))

NICEATM = National Toxicology Program (NTP) Interagency Center for the Evaluation of Alternative Toxicological Methods



Conclusions

Framework provides a streamlined and consistent way to help us incorporate
advancements in toxicological tools for assessing human health effects

« allows us to evaluate the limitations and advantages of new and existing
test methods

« allows us to address the question of whether a new method is ‘as good
as or better than’ an existing test method based on reliability, relevance,
and fitness for purpose

« demonstrates why new methods should not be expected to produce the
same results as an existing test method
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