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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.

www.hesiglobal.org

http://www.hesiglobal.org/


NAMs:  Not a linear path and not a single 

destination…..

A

B

C

D

E

• Faster

• Cheaper

• More Mechanistic

• Reducing/Replacing animal use

• More population/ecologically relevant

• Applicable to additional species

• Inclusive of additional chemistries

• Other?

Methods / approaches

Overall:  Want to do a BETTER job of predicting potential ecological impacts

BETTER….

Aka:  What lens are you 

using to evaluate impact?



Balance between reality & ideality…..

Bioaccumulation IATA draft submitted to OECD Sept 2023



OECD IATA Case Studies Project

https://www.oecd.org/chemicalsafety/risk-assessment/iata/



Scope

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

across species / taxa

NAMs covers a broad space:
• Exposure and toxicity

• QSARs / models

• Extrapolations & data distributions

• In vitro

• In vivo testing on non-protected taxa

• Optimized in vivo testing

**There is a fundamental need for foundational 

information to support NAM development & use**

• Chemical property information

• Understanding of test systems

• Physiological information

• Behavioral / ecological information

• ADME parameters

• Databases of existing in vivo data

• Etc.



Alternatives in Ecological Risk Assessment:  

Focus on birds & fish

In silico In vitro / in vivo NPLS In vivo

• Toxicity QSARs (e.g., ECOSAR)

• TK QSARs

• ecoTTC

• Read-across

• Species sensitivity distributions

• Acute to chronic ratios

• Receptor binding QSARs (mostly EDC)

• 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 

• 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)

• Ongoing work to develop models for 

extrapolation in birds

• Interest in QSAR development

• Database development (several ongoing) 

– Kuo et al bioaccumulation / TK just 

published

• Bird hepatocytes & S9  – work via U of Sask

on a TK method

• Some bird cell lines available

• Ongoing work on bird ELS (embryo tests)

• 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/j.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

• Edwards et al., 2017. 10.1002/ieam.1930

• Collection of avian bioaccumulation and TK information

• 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/

CRACK-IT Proposal for 
bird acute & chronic 
submitted to NC3Rs!



The Scope of Alternatives:  Fish Toxicity

Non-

vertebrate 

tests

In 

silico
In vivo

In vitro

Embryonic 

fish tests



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

• Originally applied to assess chemicals present in low levels (e.g., food contact 

materials, flavorings, impurities)

• Based on grouping of chemicals 

www.envirotoxdatabase.org



Endocrine endpoints

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



Fish RT-gill W1 Cell Line Assay



Fish Embryo Toxicity (FET) Test

• Adopted as OECD TG236 in 2016
• Pioneered by scientists in Germany; 

mandatory for sewage effluent testing in 
Germany since 2005

https://www.oecd-ilibrary.org/environment/test-no-236-fish-embryo-acute-
toxicity-fet-test_9789264203709-en

• Evaluated in ~200 
chemistries / products 
(OECD)

• Bayesian Network approach
• Ongoing work within OECD 

– guidance document & 
IATA on acute fish toxicity



kD

k1

k2

kB

kG

kE

Gill uptake

Gill elimination Fecal egestion

Biotransformation

(“whole body”)

Growth ‘dilution’Dietary uptake

[(k1CW) + (kDCD)]

(k2 + kE + kB + kG)

CFish=

Uptake

Elimination

Mass Balance Equation

• In silico models

• Several validated fish in silico 

(QSAR) models for predicting kB*

• In vitro methods

• OECD TG319 A/B

Bioaccumulation

*In silico fish kB references:
Papa et al., 2014: 10.1016/j.scitotenv.2013.10.068
Brown et al., 2012:  10.1021/es301182a 
USEPA EPISuite
Arnot et al.,2009:  10.1897/08-289.1



In vitro fish biotransformation

• Evaluated in >250 
unique chemistries 
across various classes

• Generation of data is 
allowing better 
understanding of 
utility & application 
of the method

• Integration into WoE

In vitro bird assay 
under development!Figure from:  The Bioaccumulation Assessment Tool (BAT) User Guide:  https://arnotresearch.com/bat-reg/

Nichols et al. 2018:  10.1093/toxsci/kfy113

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


NAMs within IATAs…..

Bioaccumulation IATA draft submitted to OECD Sept 2023

Problem Formulation
Purpose of the assessment

Phys-chem Properties

Laboratory 

Bioaccumulation

Biotransformation

Sufficient 

confidence in 

WoE to make a 

decision?

In silico In vitro In vivo

Measured In silico

Field Bioaccumulation

In silico

YES

NO

Proceed to the next step in the workflow

STOP

In silico In vivo

In vivo

Evaluation

Reliability

Integration



Contact Information

www.envirotoxdatabase.org

Michelle Embry

membry@hesiglobal.org

http://www.envirotoxdatabase.org/
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