Task 2.8 –
Studies on bioaccumulation of nanomaterials in fish
Introduction
Accumulation of substances raises concerns on safety, as it may lead to increasing
internal concentrations that may produce harmful effects in fish. In addition, it
may lead to accumulation in the food chain and impact top predators. For this
reason, bioaccumulation is an important endpoint in risk assessment. The Globally
Harmonized System of Classification and Labelling of Chemicals (GHS) requires
bioaccumulation studies in fish to allow classification of substances that have the
potential to bioconcentrate. In addition, bioaccumulation is an essential part in an
assessment on persistence, bioaccumulation and toxicity (PBT) that is required in
several regulatory frameworks, e.g. REACH in Europe. The overall objective of Task
2.8 is to further develop the bioaccumulation testing for manufactured
nanomaterials (NMs) in order to establish a suitable protocol that complies as close
as possible with OECD Test Guideline (TG) 3051.

Description of Work
A thorough review of peer-reviewed literature has been conducted to identify the
latest progress on NMs bioaccumulation studies in fish and an overview of existing
research is presented in deliverable D2.23 “Report on all the available information
on bioaccumulation studies in fish and on analytical techniques to determine NMs
in solid matrices”. This overview allowed to identify problems in the performance
of bioaccumulation assays with nanomaterials. The collection of available
information will continue during the whole project and the final overview will be
delivered by the end of the project.
The particulate nature of NMs generally hampers reaching stable concentrations of
NMs in water, and hence experimental control over aqueous exposure. For most
of the NMs, therefore, the preferred route of exposure for TG 305 will be the dietary
exposure. Although the TG 305 and its guidance document (GD 2462) provide
general information that should be consulted if using the dietary approach, no
specific guidance for NM feed spiking currently is available. Deliverable D2.24
“Report on the experimental data on spiked fish feed with NMs” identifies and
addresses issues regarding fish feed spiking techniques for dietary
bioaccumulation studies with NMs. First, a literature review was performed to
collect all relevant information and experimental data on NM feed spiking for use
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in dietary bioaccumulation testing. Then, a spiking methodology was developed to
include NMs in fish feed which ensures NMs are not released to the water prior to
its ingestion by fish. The performance/applicability of the developed methodology
was assessed and critical aspects have been detailed.
Deliverable D2.25 “Report on the analytical techniques to determine NMs and its
transformation products in fish tissues” presents the current state of the science
on analytical approaches to determine NMs in fish tissues, ranging from detection
(qualitative, tissue localisation) to a more detailed characterisation, particle state
(size distribution/aggregation/complexing) and quantification.
Main Results
A limited set of 38 bioaccumulation studies could be collected from the literature
search, which still provide valuable insights in critical issues for test-setup.
The developed spiking methodology was applied to a range of metallic NMs to
identify and optimise certain critical aspects when spiking feed with NMs for
bioaccumulation testing. Overall, the developed methodology ensured
homogenous spiking and good recoveries with no significant leaching into the
aqueous media.
A tiered approach was developed to achieve complete analysis of NMs in tissues
including a tier 1 for detection by using microscopy techniques, tier 2 for
identification through physico-chemical characterisation and a tier 3 for
quantification, which includes extraction and processing, followed by determining
the concentration as mass or particle number. Hypothetical analytical approaches
to complete analysis of particular NMs were also presented. These focus on distinct
groups of NMs including metal/metal oxides, composites, silica, and carbon based
NMs in fish tissues.
Conclusions
The deliverables from this Task 2.8 provide the latest progress on NMs
bioaccumulation studies in fish, a developed fish feed spiking methodology as well
as an overview of analytical approaches to determine NMs in fish tissues. Together
with results from ongoing studies, these outcomes will provide a solid basis for
further OECD guidance on bioaccumulation studies in fish with NMs complying as
close as possible with OECD TG 305. As such, it provides an important starting
point to enable the bioaccumulation assessment of nanomaterials in regulatory
context (e.g. REACH).

For more details about the Gov4Nano project please visit the Gov4Nano website
(www.gov4nano.eu). Public deliverables will be made available in due time via this
website.
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