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                    Unser Forschungsteam untersucht Vorkommen, Verteilung und Verbleib von organischen Schadstoffen in der aquatischen Umwelt. Der Fokus liegt auf den Stoffflüssen aus den Siedlungsgebieten sowie der Landwirtschaft. Zentrale Werkzeuge dabei sind die Spurenanalytik, Feld- und Laborstudien sowie die Modellierung. 
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				Revision der Pflanzenschutzmittel Verordnung: Eawag sagt ja, aber
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							 3. April 2024 – 
						
						
							Die Eawag und das Ökotoxzentrum begrüssen eine Totalrevision der Pflanzenschutzmittelverordnung (PSMV). In wichtigen Punkten, wie der Übernahme von EU-Zulassungen oder zum Vorsorgeprinzip verlangen die beiden Institute jedoch...

						
						
							Die Eawag und das Ökotoxzentrum begrüssen eine Totalrevision der Pflanzenschutzmittelverordnung (PSMV). In wichtigen Punkten, wie der Übernahme von EU-Zulassungen oder zum Vorsorgeprinzip verlangen die beiden Institute jedoch Nachbesserungen. Die Verordnung müsse sicherstellen, dass andere Regularien wie das Gewässerschutzgesetz oder das Umweltschutzgesetz nicht unterlaufen werden.
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				Industrieabwasser gezielter behandeln dank Wasserforschung
			
		

	

	
		
		
				
					
							
								
									
										[image: Das mobile Massenspektrometer MS2field – hier auf einer Kläranlage – erlaubt die automatisierte Messung von Schadstoffen in kleinsten Konzentrationen in hoher zeitlicher Auflösung. (Foto: Eawag) ]
									
									
								
							
						
				

			
	

	
		
		
			
					
						
							 5. März 2024 – 
						
						
							Der Ausbau der Schweizer Abwasserreinigung läuft. Nun zeigen Untersuchungen der Eawag, dass es auch beim Abwasser aus Chemie- und Pharmabetrieben noch Verbesserungspotential gibt – auf den Kläranlagen und innerhalb der Betriebe.

						
						
							Der Ausbau der Schweizer Abwasserreinigung läuft. Nun zeigen Untersuchungen der Eawag, dass es auch beim Abwasser aus Chemie- und Pharmabetrieben noch Verbesserungspotential gibt – auf den Kläranlagen und innerhalb der Betriebe.
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				Eawag präsentiert eine ihrer Erfolgsgeschichten am Rande des WEF 2024
			
		

	

	
		
		
				
					
							
								
									
										[image: Die Eawag-Forschenden Christa McArdell und Marc Böhler erläutern, wie Ozon Mikroverunreinigungen im Abwasser beseitigt (Foto: Eawag, Claudia Carle).]
									
									
								
							
						
				

			
	

	
		
		
			
					
						
							18. Januar 2024 – 
						
						
							Zeitgleich zum Weltwirtschaftsforum WEF in Davos lud der ETH-Bereich 50 hochrangige Gäste aus Politik, Forschung und Wirtschaft nach Davos ein und stellte Höhepunkte aus der aktuellen Forschung vor. Die Eawag präsentierte, wie sie...

						
						
							Zeitgleich zum Weltwirtschaftsforum WEF in Davos lud der ETH-Bereich 50 hochrangige Gäste aus Politik, Forschung und Wirtschaft nach Davos ein und stellte Höhepunkte aus der aktuellen Forschung vor. Die Eawag präsentierte, wie sie mit ihrer Arbeit erfolgreich den Weg für die erweiterte Abwasserbehandlung bereitet hat.

						
					
Weiterlesen
				
		

	




						
							



	








	
	
		
			
				Schweizer Ansatz für moderne Abwasserbehandlung ausgezeichnet
			
		

	

	
		
		
				
					
							
								
									
										[image: Durch diese Diffusoren wird Ozon in das gereinigte Abwasser eingeblasen (ARA Neugut, Dübendorf; Foto: Max Schachtler).]
									
									
								
							
						
				

			
	

	
		
		
			
					
						
							 1. Dezember 2023 – 
						
						
							Ein Team aus sieben aktuellen und ehemaligen Eawag Forschenden erhält 2024 den Sandmeyer Preis der Chemischen Gesellschaft für die Entwicklung einer erweiterten Abwasserbehandlung zum Abbau von Mikroverunreinigungen mit Ozon. Das...

						
						
							Ein Team aus sieben aktuellen und ehemaligen Eawag Forschenden erhält 2024 den Sandmeyer Preis der Chemischen Gesellschaft für die Entwicklung einer erweiterten Abwasserbehandlung zum Abbau von Mikroverunreinigungen mit Ozon. Das Besondere daran: Zwischen der Erforschung der Grundlagen bis zur grosstechnischen Umsetzung vergingen bloss rund 15 Jahre – das war nur möglich, weil an der Eawag schon viel Wissen vorhanden war und interdisziplinäres Zusammenarbeiten am Schweizer Wasserforschungsinstitut Programm ist.
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The Environmental Chemistry Department is fortunate to have externally funded fellows contributing to our research and teaching environment. If you consider applying for an externally funded fellowship in our Department, please check your eligibility under www.snf.ch/en/funding/careers/Pages/default.aspx and contact a group leader whose research interests are close to yours. To ensure that incoming fellows fit our research environment and can be accommodated appropriately, and to do the necessary paperwork, sufficient time is required. If you want to apply for Ambizione/SNSF starting grant with Uchem as a host, please contact the Group Leader of your choice at least 3 months in advance of the submission deadline. Selected candidates will be invited to give a talk at our Department and discuss their research plans with us. Your formal expression of interest should come as a single PDF file including a complete CV, a motivation letter detailing why our Department is the right place for your research, an outline of the planned project (max. 2 pages), and the names and contact details of two references.
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							Elucidating the spatial distribution of organic contaminants and their biotransformation products in amphipod tissue by MALDI- and DESI-MS-imaging
						

					

					
						The application of mass spectrometry imaging (MSI) is a promising tool to analyze the spatial distribution of organic contaminants in organisms and thereby improve the understanding of toxicokinetic and toxicodynamic processes. MSI is a common method in medical research but has been rarely applied in environmental science. In the present study, the suitability of MSI to assess the spatial distribution of organic contaminants and their biotransformation products (BTPs) in the aquatic invertebrate key species Gammarus pulex was studied. Gammarids were exposed to a mixture of common organic contaminants (carbamazepine, citalopram, cyprodinil, efavirenz, fluopyram and terbutryn). The distribution of the parent compounds and their BTPs in the organisms was analyzed by two MSI methods (MALDI- and DESI-HRMSI) after cryo-sectioning, and by LC-HRMS/MS after dissection into different organ compartments. The spatial distribution of contaminats in gammarid tissue could be successfully analyzed by the different analytical methods. The intestinal system was identified as the main site of biotransformation, possibly due to the presence of biotransforming enzymes. LC-HRMS/MS was more sensitive and provided higher confidence in BTP identification due to chromatographic separation and MS/MS. DESI was found to be the more sensitive MSI method for the analyzed contaminants, whereas additional biomarkers were found using MALDI. The results demonstrate the suitability of MSI for investigations on the spatial distribution of accumulated organic contaminants. However, both MSI methods required high exposure concentrations. Further improvements of ionization methods would be needed to address environmentally relevant concentrations.
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				Raths, J.; Pinto, F. E.; Janfelt, C.; Hollender, J. (2023) Elucidating the spatial distribution of organic contaminants and their biotransformation products in amphipod tissue by MALDI- and DESI-MS-imaging, Ecotoxicology and Environmental Safety, 264, 115468 (10 pp.), doi:10.1016/j.ecoenv.2023.115468, Institutional Repository


			

		

	


	

		
			
			
				
					
						

						
							Lethal and sublethal effects towards zebrafish larvae of microcystins and other cyanopeptides produced by cyanobacteria
						

					

					
						Cyanobacterial blooms affect aquatic ecosystems across the globe and one major concern relates to their toxins such as microcystins (MC). Yet, the ecotoxicological risks, particularly non-lethal effects, associated with other co-produced secondary metabolites remain mostly unknown. Here, we assessed survival, morphological alterations, swimming behaviour and cardiovascular functions of zebrafish (Danio rerio) upon exposure to cyanobacterial extracts of two Brazilian Microcystis strains. We verified that only MIRS-04 produced MCs and identified other co-produced cyanopeptides also for the MC non-producer NPCD-01 by LC-HRMS/MS analysis. Both cyanobacterial extracts, from the MC-producer and non-producer, caused acute toxicity in zebrafish with LC50 values of 0.49 and 0.98 mgdw_biomass/mL, respectively. After exposure to MC-producer extract, additional decreased locomotor activity was observed. The cyanopeptolin (micropeptin K139) contributed 52% of the overall mortality and caused oedemas of the pericardial region. Oedemas of the pericardial area and prevented hatching were also observed upon exposure to the fraction with high abundance of a microginin (Nostoginin BN741) in the extract of the MC non-producer. Our results further add to the yet sparse understanding of lethal and sublethal effects caused by cyanobacterial metabolites other than MCs and the need to better understand the underlying mechanisms of the toxicity. We emphasize the importance of considering mixture toxicity of co-produced metabolites in the ecotoxicological risk assessment of cyanobacterial bloom events, given the importance for predicting adverse outcomes in fish and other organisms.
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				de Almeida Torres, M.; Jones, M. R.; vom Berg, C.; Pinto, E.; Janssen, E. M. -L. (2023) Lethal and sublethal effects towards zebrafish larvae of microcystins and other cyanopeptides produced by cyanobacteria, Aquatic Toxicology, 263, 106689 (11 pp.), doi:10.1016/j.aquatox.2023.106689, Institutional Repository


			

		

	


	

		
			
			
				
					
						

						
							NORMAN guidance on suspect and non-target screening in environmental monitoring
						

					

					
						Increasing production and use of chemicals and awareness of their impact on ecosystems and humans has led to large interest for broadening the knowledge on the chemical status of the environment and human health by suspect and non-target screening (NTS). To facilitate effective implementation of NTS in scientific, commercial and governmental laboratories, as well as acceptance by managers, regulators and risk assessors, more harmonisation in NTS is required. To address this, NORMAN Association members involved in NTS activities have prepared this guidance document, based on the current state of knowledge. The document is intended to provide guidance on performing high quality NTS studies and data interpretation while increasing awareness of the promise but also pitfalls and challenges associated with these techniques. Guidance is provided for all steps; from sampling and sample preparation to analysis by chromatography (liquid and gas - LC and GC) coupled via various ionisation techniques to high-resolution tandem mass spectrometry (HRMS/MS), through to data evaluation and reporting in the context of NTS. Although most experience within the NORMAN network still involves water analysis of polar compounds using LC–HRMS/MS, other matrices (sediment, soil, biota, dust, air) and instrumentation (GC, ion mobility) are covered, reflecting the rapid development and extension of the field. Due to the ongoing developments, the different questions addressed with NTS and manifold techniques in use, NORMAN members feel that no standard operation process can be provided at this stage. However, appropriate analytical methods, data processing techniques and databases commonly compiled in NTS workflows are introduced, their limitations are discussed and recommendations for different cases are provided. Proper quality assurance, quantification without reference standards and reporting results with clear confidence of identification assignment complete the guidance together with a glossary of definitions. The NORMAN community greatly supports the sharing of experiences and data via open science and hopes that this guideline supports this effort.
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							Elimination resistance: characterizing multi-compartment toxicokinetics of the neonicotinoid thiacloprid in the amphipod Gammarus pulex using bioconcentration and receptor-binding assays
						

					

					
						Delayed toxicity is a phenomenon observed for aquatic invertebrates exposed to nicotinic acetylcholine receptor (nAChR) agonists, such as neonicotinoids. Furthermore, recent studies have described an incomplete elimination of neonicotinoids by exposed amphipods. However, a mechanistic link between receptor binding and toxicokinetic modeling has not been demonstrated yet. The elimination of the neonicotinoid thiacloprid in the freshwater amphipod Gammarus pulex was studied in several toxicokinetic exposure experiments, complemented with in vitro and in vivo receptor-binding assays. Based on the results, a two-compartment model was developed to predict the uptake and elimination kinetics of thiacloprid in G. pulex. An incomplete elimination of thiacloprid, independent of elimination phase duration, exposure concentrations, and pulses, was observed. Additionally, the receptor-binding assays indicated irreversible binding of thiacloprid to the nAChRs. Accordingly, a toxicokinetic-receptor model consisting of a structural and a membrane protein (including nAChRs) compartment was developed. The model successfully predicted internal thiacloprid concentrations across various experiments. Our results help in understanding the delayed toxic and receptor-mediated effects toward arthropods caused by neonicotinoids. Furthermore, the results suggest that more awareness toward long-term toxic effects of irreversible receptor binding is needed in a regulatory context. The developed model supports the future toxicokinetic assessment of receptor-binding contaminants.
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