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REACH and CLP regulations and ecotoxicity tests

According to the requirements of REACH Regulation (EU Reg.1907/2006) and CLP (EU Reg. 1272/2008) following
Regulation (EU) No. 440/2008 of May 30, 2008 (EU TMR), and its subsequent amendments.

(freshwater, seawater) and terrestrial

» Tests performed on aquatic organisms and methods used:

- Short-term toxicity test on invertebrates (preferred species Daphnia): OECD TG
202

- Long-term toxicity testing on invertebrates (preferred species Daphnia): OECD TG
211

- Growth inhibition study on aquatic plants (algae preferred): OECD TG 201

« Short-term toxicity testing on fish: OECD TG 203

+ Long-term toxicity testing on fish: OECD TG 204

- Fish early-life stage (FELS) toxicity test: OECD TG 210

+ Fish, Short-term Toxicity Test on Embryo and Sac-Fry Stages: OECD TG 212

- Fish Embryo Acute Toxicity (FET) Test: OECD TG 236

- Active sludge respiration inhibition testing: OECD TG 209

- Biodegradability: OECD TG 301 or 306
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New Approach Methodologies (NAMs) based on fish cells

New approach methodologies (NAMs) can be defined as any in vitro, in chemico, computational (in silico)
but also in vivo method that when used alone, or in concert with others, enables improved chemical safety

assessment through more protective and/or relevant models and as a result, contributes to the reduction or
replacement of animal models.
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OECD TG 249 - Fish Cell Line Acute Toxicity - The RTgill-W1 cell line assay

» The only OECD guideline based on fish cells in vitro

« “One plate is equivalent to one fish embryo test (OECD TG 236, OECD, 2013) or one acute fish toxicity test (OECD TG 203;
OECD, 2019a)” (OECD 2021, Validation report for the Test Guideline 249)

- RTgill-WI cell line: gill cells from Oncorhynchus mykiss (rainbow trout)

Section 2

M 24W pla te fOrmGt Effects on Biotic Systems

Integrity of lysosomal . .

Pesi- i s o Test Guideline No. 249
Fish Cell Line Acute Toxicity:

. Metabolicactivity, a resazurin The RTg|”'W1 cell line assay

based dye, eg. alamarBlue™

« Three cell viability assays:
* Neutral red
« Alamar blue
« CFDA-AM

Integrity of cell membrane,

14 June 2021

OECD Guidelines for the
Testing of Chemicals

Funded by
the European Union




13TH VENICE TRAINING SCHOOL 9-13 June 2025

Application of the OECD TG 249 and other cell lines from freshwater fish

Metals Long-term effects (14 days) Predictivity of in vivo effects

In Vitro Cytotoxicity Testing of Aquatic Pollutants (Cadmium, ,
Copper, Zinc, Nickel) Using Established Fish Cell Lines ol it s o0
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Application of cell models from marine species P
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Application of cell models from terrestrial species

Metals Nanomaterials and MNPs
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Application of OECD TG 249 for testing challenging materials (AdMa)

Optimum conditions

« Accurate exposure: concentration and form (dispersed or
aggregated) directly influence toxicity

* Reliable testing: standard ecotoxicity tests require a homogeneous

and stable dispersion

» Environmental Relevance: reproduce environmental conditions

Dispersion stability

» Aggregation, agglomeration, sedimentation, floatation

» Dispersion methods
» 2% BSA: relevant to human not to the environment
* Sonication: may generate ROS

» Optimised protocol for dispersion of hydrophobic materials
« Adapted from Lizonova et al. 2024
« Stock (10mg/mL) in AFW + NOM (20mg/L)
» Stirat 500 rpm for 72h
* Mix with cell culture medium
* Vortex and expose the cells

@ MACRAME <i}”l’&sticsFatE)

particles

particles

BAM 130 um PET  BAM 60 um PE (aged)

Metallic
Nanoparticles
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Application of OECD TG 249 for testing challenging materials (AdMa)

Graphene (representative, JRC)
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Integrated Assessment and
Advanced Characterisation
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Graphene (industrial application, construction)
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Integrated Assessment and
Advanced Characterisation
of Neuro-Nanotoxicity

Expanding OECD TG 249 scope: different fish species &BMACRAME “iCare

Graphene (representative, JRC) Graphene (industrial application, construction)
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Expanding OECD TG 249 scope: short vs. long-term @B MACRAME
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Take-home messages
 Fish cell lines represent good candidates for the development of NAMs
« Cell models from different organs: gonads, brain, liver

 Different fish species: freshwater and seawater
* More complexin vitro systems: co-cultures, 3D, microfluidic

e Model sensitivity

« Brain cells > Liver cells > Gill cells > Gonad cells (address tissue-specific toxicity)

* Short and long-term exposures
* Short-term: environmentally relevant and high concentrations

« Long-term: environmentally relevant, repeated exposures

» Testing materials

« Soluble chemicals: directly applicable
- AdMa: dispersion protocol + dosimetry
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Cost analysis

“One plate is equivalent to one fish embryo test (OECD TG 236, OECD, 2013) or one acute fish
toxicity test (OECD TG 203; OECD, 2019a)” (OECD 2021, Validation report for the Test Guideline 249)"”

Exposure type Acute (24 hours) Acute (96 hours) Acute (96 hours)

Duration 3-4 days 1 week > 1 week

Endpoint Viability Mortality Mortality

Cost/6 samples 1800 € 7550 € (9300 € under GLP) 14000 € (17500 € under GLP)
In vitro/in vivo In vitro In vitro In vivo

« Cost-effective alternative for screening formulations (Tier 2 method)

« Animal-free C) f ;

NOT TESTED
ON ANIMALS
[Cal Funded by
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Thanks | Muchas gracias |Eskerrik asko
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