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Executive Summary

This documentis the mid-term Policy Brief of the
AquaBioSens project. The aim of this document
is to describe the intended use and expected
impact of technologies that the project is
developing, the research developments to date,
and the consortium’s recommendations on how
to increase their policy impact.




Introduction

Water resources are vital to sustaining life on
Earth, encompassing approximately 75% of the
planet’s surface. Oceans account for 97% of
Earth’s water and play a crucial role in carbon
sequestration, energy generation, and ecosystem
balance. Freshwater, though only 3% of global
water, is essential for drinking water, agriculture,
and biodiversity. Together, marine and freshwater
systems generate an estimated $24 trillion in
ecosystem services annually. However, these
critical systems face escalating threats, including
pollution, global warming, and overuse.

Challenge

Marine and freshwater ecosystems have
seen a 40% decline in value since 1992 due
to overexploitation, pollution, and climate
change. Key pollutants and biohazards include
harmful microorganisms, biotoxins, antibiotics,
pharmaceuticals, and heavy metals. Current
monitoring practices rely heavily on analytical
techniques carried out by specialist staff in
centralized laboratories. This laborious process
leads to measurements being infrequent and
results significantly delayed. Responses to
sudden contamination events are hindered,
thereby increasing environmental and public
health risks.

AquaBioSens:
A transformative solution

The AquaBioSens project aims to revolutionize
water quality monitoring in alignment with
the EU’'s Mission to ,Restore our Ocean and
Waters by 2030“ and the European Green
Deal's zero-pollution goals. By developing
advanced, portable biosensing technologies,
AquaBioSens will enable near fast, on-site
detection of waterborne pollutants and
biohazards, empowering non-specialist users
with actionable data.

Key Expected Innovations and Objectives

1. Handheld, Portable Biosensing Devices for
Testing:

o Organic contaminants using antibody-based
assays with acoustic detection. The assay
development pipelinehasbeenoptimizedforthe
pesticide bifenthrin, with work on other targets
such as microcystin and hormones underway.
The portable device is being re-designed to
enable testing with higher sensitivity.

o Biotic pollution via environmental RNA (eRNA)
analysis. Isothermal RNA quantification
assays have been developed for two toxic
phytoplankton targets that form Harmful
Algal Blooms (HABs): cyanobacteria and
dinoflagellates. An assay for E. coli is being
developed as well. The portable device for
molecular testing is being protoyped.

o Heavy metals using whole-cell biosensors
with fish gill cells and engineered diatoms.
The organ-on-chip device to support growth of
fish gill cells is being optimized with promising
results. Diatoms are being screened to identify
responsive genes to heavy metals. The first
genetically modified “biosensor” strains have
been constructed to test the cell responses.

2. Real-Time Data Systems: We are establishing
FAIR (Findable, Accessible, Interoperable,
Reusable) -compliant data pipelines for
transparent, interoperable, and accessible
reporting. Interlacing sensor data with the
European Marine Observation and Data
Network and a custom Web Portal will place
data in the environmental context and enable
immediate user access.

3. Stakeholder Engagement: Comprehensive
field testing with the engagement of relevant
authorities is planned for two of our targets,
initially in Greece and the United Kingdom.
This will ensure practical deployment and
widespread adoption.



Impact

AquaBioSens technologies promise a paradigm
shift in water quality monitoring by delivering
fast, accurate, and cost-effective solutions
for detecting pollutants. This will significantly
enhance  public  health, environmental
sustainability, and regulatory compliance.
The project’s innovations align with global
and regional frameworks, including the UN
Sustainable Development Goals and EU
environmental directives, setting a new standard
for proactive water management.

Conclusion

AquaBioSens represents a crucial step toward
safeguarding water resources, promoting
sustainability, and building resilient aquatic
ecosystems.
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Recommendations

1. Policy Integration: Promote the uptake

of portable, rapid analytical systems,
such as those being developed by
AquaBioSens, within national and
EU regulatory frameworks. The
replacement of current, outdated
methods is key to improving water
quality monitoring standards and
achieving good environmental status.

. Funding and Scaling: Invest in scaling

up these innovations for broader
application in additional commercial
sectors and geographical applications.

. Public Engagement: Support citizen

science initiatives to increase public
awareness and participation in water
quality monitoring.




