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Introduction

Material and methods

Graphene
Commercial product

Assessing the potential environmental impact of a 
commercial formulation

• Use of standardised single-species assays
• High replicability

• Study completed by a microcosm approach
• Integrative approach

• Different routes of exposure
• Multi species

• Environmental reflection
• Environnemental modifications
• Relevant concentrations

Environmental release

Production Aging

Recycling

Physical properties

Chemical 
properties

Optical properties

1% of Few Layer Graphene (FLG)

1% of Deoxycholic acid (SDC)Commercial Ink

Algae : R.subcapitata Crustacean : D.magna Amphibian : X.laevis

OECD TG 202OECD TG 201 ISO 21427-1 (2006)

C.riparius

River biofilm

0.1 mg/L of Ink or SDC

28 days

End points : 

• Growth

• Emergence

• Sex ratio

• Teratogenicity

• Survival

• Metabolic profiles

• Diversity (16S seq)
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Results Methods

FLG concentration 

(g/L) 
1 TGA

SDC concentration 

(g/L) 
1 TGA

Number of graphene

layers
2-20 TEM

NP lateral size (μm) 1-4 TEM

NP thickness (nm) 0.7-7 TEM

Specific surface area 

(m2/g ink) 
7.7 BET

Graphite residues (%) 40 Raman

Behaviour of Compounds

Standardised assays
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SDC Ink
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• IC50 SDC -> 52 ± 10 mg/L

• IC50 Ink -> 60 ± 16 mg/L

• No immobilization
observed below 150 
mg/L for FLG alone

Microcosm approach

→ 30% of SDC adsorbed
with FLG

→ Reduced bioavailability
of SDC in water column

→ Fast sedimentation of FLG:
50% in 24h and >80% in 72h

→ Growth inhibition by
SDC alone associated with
a decrease in chlorophyll
and an increase in neutral
lipids

→ Growth inhibition by
SDC alone, absence of
acute toxicity and
genotoxicity

Hypothetic pathways: 
Oxidative stress, 

alteration of 
membrane 

permeabilities and 
detoxification costs

→ Main driver of change in
microbial communities is
duration of treatment

→ Differences between
control and SDC-
exposed communities
without loss of diversity

→ SDC affects minor
taxa more strongly

PCoA based on Bray-Curtis distances and
associated calculated distances integrating
exposure duration and treatments

→ Growth inhibition
of SDC and ink in
chironomid larva

→ In adult chironomid, growth
inhibition is only observed for SDC
alone in males only

→ Sensitivity to SDC varies depending
on the sexes

Moderate effects of 
SDC on benthic 

biofilms at 0.1 mg/L
And no interaction 
between exposure 

duration and 
treatments

Monitoring of FLG in exposure
medium by Turbiscan analysis

Quantification of SDC at t0 in
exposure medium by HPLC

Conclusion

• Absence of acute toxicity
BUT metabolic damages
and ecosystem disturbances
of Deoxycholic acid • In microcosm, the toxicity is

preserved despite interactions
with matrices and biological
organisms

SDC

SDC SDC

SDC

SDC

Contact : florian.chapeau@univ-tlse3.fr

The experiments have been authorized by the regional ethical 

committee N° 73 (ref. APAFIS #34208-2021120214298638 v3).

Persistent effect of 
SDC during 

development upon 
environmentally 

realistic exposure

The authors thank the European Union’s Horizon 2020 research 

and innovation program. 

Immobilisation concentrations
of 50% of the population (IC50)

Aquatic systems as final receptacles

Ctrl - SDC Ink 
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• Interactions between few layer 
graphene and deoxycholic acid 
→ decrease in bioavailability

• Deoxycholic acid toxicity >>
toxicity of graphene-containing
commercial formulation

Exploring the ecotoxicity of graphene-based material in aquatic environments:  
from single-species studies to aquatic microcosm approach


