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PRESENCE, BEHAVIOR AND RISK 
ASSESSMENT OF PHARMACEUTICALS IN 

MARINE ECOSYSTEMS
18 projects funded by 

the 
AquaticPollutants

ERA-NET

Risks caused by Contaminants of Emerging Concern (CECs) 
and pathogens present in water resources.
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Prof. Francesco Regoli PI: Prof. Thomas Braunbeck PI: Prof. Daniela Pampanin

PI: Prof. 
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MAIN OBJECTIVES

➢ Qualitative and quantitative
characterization of the presence, 
distribution, fate and behavior of APIs in 
seawater, sediments and biota

➢ Mechanisms of action and 
ecotoxicological adverse effects from 
molecular to organism level

➢ Harmonization of comprehensive and 
site‐specific procedure for APIs 
Environmental Risk Assessment

➢ Raise awareness on the environmental 
relevance of APIs in aquatic ecosystems; 
Promote participative approach and 
citizens engagement

NEED OF 
EFFECT-BASED RISK ASSESSMENT 
PROCEDURES TO SUPPORT THE 

IMPLEMENTATION OF RELEVANT EU 
POLICIES



WP1: PHARMACEUTICALS IN EUROPEAN COASTS
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WP2: EFFECTS OF PHARMACEUTICALS  ON NON-TARGET 
AQUATIC SPECIES

PRIORITY 1- CORE GROUP OF INTEREST
IN VIVO LABORATORY EXPERIMENTS, Mytilus galloprovincialis: 

Phaeodactylum tricornutum, 

Algal growth inhibition 

Paracentrotus lividus, 

Embryotoxicity assay

Aliivibrio fischeri, 
Inhibition of bioluminescence

IN VIVO Ecotoxicological bioassays

Cell viability

ROS assay

Wound healing

IN VITRO EXPERIMENTS: Fish cell lines

IN VIVO LABORATORY EXPERIMENTS, Danio rerio: 

PSYCHIATRIC DRUGS

CARDIOVASCULAR DRUGS

LIPID LOWERING AGENTS

NSADs
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✓ Competing mechanisms in mixture-exposed organisms 

✓Metabolism/excretion processes

✓ Immune parameters as the most sensitive in response to 

pharmaceuticals and mixtures.

✓ Impaired lipid metabolism and redox homeostasis.

✓Modulation of neurotoxicity and DNA damage.

✓ Effects still evident after the end of depuration period

✓ Low acute toxicity

BIOMARKERS

ECOTOXICOLOGICAL BIOASSAYS

DRUG ACCUMULATION CHANGES IN TRANSCRIPTIONAL PROFILE

WP2: EFFECTS OF PHARMACEUTICALS  ON NON-TARGET 
AQUATIC SPECIES



SYNTHETIC
RISK INDEX

WP3 – DEVELOPMENT OF RISK ASSESSMENT PROCEDURES

SYNTHETIC
RISK INDEX

WP3 – DEVELOPMENT OF RISK ASSESSMENT PROCEDURES

LOE BIOMARKERS

LOE BIOASSAYS
LOE BIOAVAILABILITY

• Chronic conditions caused a level of risk between “SLIGHT” and “MODERATE”
• Evidence of interaction in Mixtures treatments
• Decrease of risk level after the depuration period

• Lower acute toxicity compared to chronic exposure  conditions
• Higher risk of mixtures compare to single pharmaceuticals
• Lack of clear dose-dependent effects



SCIENTIFIC COMMUNITY
CITIZENS

Participation to 10 Scientific Conferences 
more than 30 contributions Platform/Posters 

TV programs, 
Newspapers, Magazines

Science meeting, exhibitions 
Citizen engagement

Website and social media

https://www.pharmasea-aquatpoll.eu/

PharmaSea
@PharmaSeaAquatPoll

Collaboration with Aquatic Pollutants Transfer Project

WP4 – DISSEMINATION AND STAKEHOLDER ENGAGMENT

Pharmaceuticals in marine 
environment

Survey for citizens and Scientific 
Community (SETAC)

• Increase awareness
• Counteract wrong infos
• Disseminate good 

practices
• Mitigation strategies



PRIVATE COMPANIES REGULATORY BODIES

Pharma industries

WP4 – Contributions to regulations, policies and management practices 

WWTPs companies

CIRCULAR KNOWLEDGE APPROACH



A special thank to Aquatic Pollutants, JPIs and National Funding Agencies

PLEASE, FILL OUT OUR 

SURVEY!

YOUR OPINION MATTERS!

The PHARMASEA Consortium would like to thank the European Commission and the Ministry of University and Research (MUR, Italy), the Federal Ministry of Education and Research (BMBF, Germany), the Research
Council of Norway (RCN, Norway) and State Research Agency (AEI, Spain) for funding in the frame of the collaborative international consortium PHARMASEA financed under the 2020 AquaticPollutants Joint call of the
Aquatic Pollutants ERA-NET Cofund (GA Nº 869178). This ERA-NET is an integral part of the activities developed by the Water, Oceans and AMR JPIs.
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