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HESI Next Generation Ecological Risk

Assessment Committee

MISSION: To develop, refine, and communicate the scientific tools and approaches needed to support ecological risk
assessment around the globe, with a focus on alternative, non-animal testing methods. This mission will include but is

not limited to the following:

» Tools to evaluate the toxicokinetics of organic chemicals that facilitate the connection between exposure and hazard (e.g., ADME &

bioaccumulation)

» Use and development of alternative methods for ecological assessment in various contexts (e.g., screening, prioritization,
classification, risk assessment), sectors (e.g., pharmaceutical, agrochemical, chemical, personal care/cosmetics), and regulatory

jurisdictions.
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NAMs: Not a linear path and not a single -
destination.....

Overall: Want to do a BETTER job of predicting potential ecological impacts
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Methods / approaches % "7
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BETTER....

Faster

Cheaper

More Mechanistic
Reducing/Replacing animal use
More population/ecologically relevant
Applicable to additional species
Inclusive of additional chemistries
Other?

Aka: What lens are you
using to evaluate impact?
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Balance between reality & ideality.....

“REALITY”
Different bioaccumulation models seeking to represent ideal knowledge

Phys-chem
Property cutoffs

“IDEAL”

Perfect knowledge, no uncertainty

In vitro assays +
I\VIVE In vivo laboratory Field data

elative model complexity,
gpresentation, & proximity to

Relative level of uncertainty

Bioaccumulation IATA draft submitted to OECD Sept 2023



OECD IATA Case Studies Project

OECD.org Data Publications IMore sites v News v Job vacancies

@) OECD .

BETTER POLICIES FOR BETTER LIVES

OECD Home About Topics Ukraine Case Studies on IATA
B — olchenicats - lnieoreed foesns nd (A The OECD IATA Case Studies Project allows countries to share and explore the use of novel methodologies in IATA for evaluating the safety of chemicals within
Integrated Approaches to Testing and Assessment (IATA) a regulatory context. In the interactive reports below, you will find:

» The total number of case studies by endpoints, assessment type and IATA topics

» The full list and links to the case studies
» The consideration documents capture learnings and lessons from the review experience
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al Wl The OECD IATA Case Studies Project allows countries to share and explore the use of novel methodologies in |ATA for chemical
- hazard characterisation within 2 regulatory context. Find all the published case studies in the interactive table below.
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Scope

Ongoing work in the new approach methodology (NAM) / alternatives space
across species / taxa

**There is a fundamental need for foundational

NAMs covers a broad Space. information to support NAM development & use**

« EXxposure and toxicity « Chemical property information
« QSARs / models « Understanding of test systems
- Extrapolations & data distributions * Physiological information

_ Behavioral / ecological information
* In V!tro _ « ADME parameters
 In vivo testing on non-protected taxa « Databases of existing in vivo data

« Optimized in vivo testing - Etc.



Alternatives In Ecological Risk Assessment:

Focus on birds & fish

* Toxicity QSARs (e.g., ECOSAR) .
* TK QSARs .
*ecolTC .
» Read-across .
* Species sensitivity distributions .

* Acute to chronic ratios
» Receptor binding QSARs (mostly EDC)

» Ongoing work to develop models for .
extrapolation in birds
* Interestin QSAR development .

» Database development (several ongoing) .
— Kuo et al bioaccumulation / TK just
published

RTGill W1 (OECD TG 249)

Fish embryo toxicity assay (OECD TG 236)
In vitro TK (OECD TG 319 A/B)

Algae / daphnia tests

Hyalella BCF

Bird hepatocytes & S9 — work via U of Sask
on a TK method

Some bird cell lines available

Ongoing work on bird ELS (embryo tests)

Threshold approach

Modified BCF (OECD TG305)
Ongoing work to evaluate need for
multiple fish species (USEPA)
Ongoing work to look across ELS /
FFLC

Reduction in control fish needed
(OECD TG210)

Evaluation of utility of bird sub-acute
tests

Evaluation of number of animals for
acute toxicity tests

Ongoing work on acute dietary -
repro tests



Highlight of ongoing efforts -- birds

» Retrospective evaluation of existing test data:
» USEPA pesticide office evaluation of avian sub-acute dietary test
» Hilton et al., 2019. 10.1016/}.yrtph.2019.03.013

« Refinement of OECD TG 223 (avian acute oral): reduction in animal numbers based on
retrospective analysis

* Reduction of numbers of birds needed from 40 to ~15 CRACK-IT Proposal for
« Edwards et al., 2017. 10.1002/ieam.1930 bird acute & chronic

« Collection of avian bioaccumulation and TK information submitted to NC3Rs!

« Can inform bioaccumulation & species extrapolation
« Kuo et al., 2022. 10.1007/s44169-022-00008-8

* Further development of bird in vitro models (focus on TK)
« Within HESI Committee — U of Sask. (M. Brinkmann) — in vitro TK approach

» EcoTox Chip Project: https://www.ecotoxchip.ca/ 4



The Scope of Alternatives: Fish Toxicity




Ecological Threshold of Toxicological Concern

(ecoTTC)

» Leverages the concept used for decades in human health

« Concept is to leverage existing in vivo data to identify de minimis values for
groups of chemicals that can be used to address gaps for chemicals with little

or no data

« QOriginally applied to assess chemicals present in low levels (e.g., food contact

materials, flavorings, impurities)
 Based on grouping of chemicals

www.envirotoxdatabase.org
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Chemical

Molecular

Cellular

Tissuel
Organ

Organism

Endocrine endpoints
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New Approach
Methodologies

in vivo ecological
assays (aquatic)*

in vivo mammalian
~—— assays”

Mitchell et al., 2023. 10.1002/etc.5584



eawag

aquatic research

Fish RT-gill W1 Cell Line Assay

published in April 2019

Standards catalogue Publications and products

#® Store » Standards catalogue > Browse by ICS » 13 » 13.060 : 13.060.70 > IS0 21115:2019

IS0 21115:2019 orei

Water quality -- Determination of acute toxicity of water samples and chemicals to a fish gill
cell line (RTgill-W1)

) OECD

BETTER POLICIES FOR BETTER LIVES

published in June 2021

Test No. 249: Fish Cell Line Acute Toxicity - The RTgill-W1 cell line
assay

The RTgill-W1 cell line assay describes a 24-well plate format fish cell line acute toxicity test using the permanent cell line from rainbow trout
(Oncorhynchus mykiss) gill, RTgill-W1. After 24 h of exposure to the test chemical, cell viability is assessed based on three fluorescent cell viability indicator
dyes, measured on the same set of cells. Resazurin enters the cells in its non-fluorescent form and is converted to the fluorescent product, resorufin, by
mitochondrial, microsomal or cytoplasmic oxidoreductases. A reduction in the fluorescence of resorufin indicates a decline in cell

Published on June 18, 2021 Also available in: French

In series: OECD Guidelines for the Testing of Chemicals, Section 2: Effects on Biotic Systems (view more titles )

@))0ECD



Fish Embryo Toxicity (FET) Test

452

sment and Management — Volume 16, Number 4—pp. 452-460

ccurnd or Reision: 21 Nwember 2019 | Accapted: 20 Febraary 2020

enta
Decision Analysis

Evaluation of a Bayesian Network for Strengthening the Weight
of Evidence to Predict Acute Fish Toxicity from Fish Embryo
Toxicity Data

Adam Lillicrap,*+ S Jannicke Moe, + Raoul Wolf, + Kristin A Connors,; Jane M Rawlings,; Wayne G Landis,§
Anders Madsen, ||+ and Scott E Belanger}
*Norwegian Institute for Water Research (NIVA), Oslo
innati, Ohio, USA
sWestern W versity, Bellingham, Washington, USA
Department of Computer Science, Aalborg University, Aalborg, Denmark
#HUGIN EXPERT A/S, Aalborg, Denmark

* Adopted as OECD TG236in 2016

e Pioneered by scientists in Germany;
mandatory for sewage effluent testing in
Germany since 2005

Environmental Modelling and Software 126 (2020) 104655

Contents lists available at ScienceDirect

Environmental Modelling and Software

journal homepage: http:/www.elsevier.com/locate/envsoft

1 ~
e Evaluated in ~200 n
A N Development of a hybrid Bayesian network model for predicting acute fish %
C h e m |St rl eS / p ro d u Cts toxicity using multiple lines of evidence
S. Jannicke Moe ™, Anders L. Madsenb’t, Kristin A. Gonnors d, Jane M. Rawlings d,
( O E C D ) Scott E. Belanger °, Wayne G. Landis“, Raoul Wolf®, Adam D. Lillicrap *

* Bayesian Network approach

ellingham, W4, USA

* Ongoing work within OECD
— guidance document &
IATA on acute fish toxicity

https://www.oecd-ilibrary.org/environment/test-no-236-fish-embryo-acute-
toxicity-fet-test 9789264203709-en
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Bioaccumulation

Biotransformation
(“whole body”)

Gill uptake
kB

= = K
Growth ‘dilution’

* |n silico models

» Several validated fish in silico
(QSAR) models for predicting k;*

: e K :
* Invitro methods Gill elimination 2 Fecal egestion
« OECD TG319A/B
Mass Balance Equation
. Uptake

*In silico fish kB references: _ leW) + (kDCD)] Elimination
Papa et al., 2014: 10.1016/].scitotenv.2013.10.068 CFish_ o
Brown et al., 2012: 10.1021/es301182a (k + KN+ k. + )
USEPA EPISuite 2 TE\L "B JG

Arnot et al.,2009: 10.1897/08-289.1
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In vitro fish biotransformation

+ Evaluated in >250

unique chemistries
across various classes

In vitro — in vivo extrapolation
(IVIVE)

CI-IN VITRO,INT c;LIN VIVO,INT CLH
(ml/h/mg protein or '

mi/h/108 cells) (ml/h/kg BW) (L/day/kg liver)

Ke

(1/day) e Generation of data is

allowing better

Rainbow Trout Liver:
* S9 subcellular

fractions .
. f]:ryoiwes?rved understanding of
epatocyies ong 0 .
‘ utility & application
22 Combine ks with esti 1 kg and ke of the method
B Fish in vitro OECD Test Guidelines o simulate Gy and predict BCF (Lkg)
1_% OECD TG 319A&B '
165 * Integration into WoE
1.4§ Comparison of predicted BCFs based on in vitro —
g in vivo extrapolation to in vivo BCFs and BCFs
1.2 (‘) Ti ma ) 4 predicted with QSARs (e.g., EpiSuite)
In vitro bird assay
Figure from: The Bioaccumulation Assessment Tool (BAT) User Guide: https.//arnotresearch.com/bat-req/ under development!

Nichols et al. 2018: 10.1093/toxsci/kfy113


https://arnotresearch.com/bat-reg/

NAMs within IATAs.....

Proceed to the next step in the workflow

Phys-chem Properties

Measured In silico NO
Biotransformation , >
In silico In vitro In vivo ) Evaluation
Reliability Sufficient
onfidence in
—
: Laboratory. Integration OE to make a YES STOP
Bioaccumulation o
decision?

In silico In vivo

Field Bioaccumulation

In silico In vivo

Bioaccumulation IATA draft submitted to OECD Sept 2023



Contact Information

www.envirotoxdatabase.org

Michelle Embry

membry@hesiglobal.org
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