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PROJECT EXECUTION 

Project objectives 

Research on the fate and effects of pharmaceuticals in the environment has become an 

important issue in recent years and progressed significantly. Yet, a number of uncertainties 

still need to be elucidated before risks can be fully evaluated. Therefore, the overall objective 

of ERAPharm was to further advance existing knowledge and procedures for use in the 

environmental risk assessment (ERA) of human and veterinary pharmaceuticals. The 

addressed specific objectives were 

 

• to investigate previously unstudied major exposure routes of pharmaceuticals into the 

terrestrial and aquatic (freshwater and marine) environment 

• to investigate the factors and processes affecting the fate of pharmaceuticals in soils 

and surface water and to develop testing and modelling approaches for the evaluation 

of pharmaceuticals in the future 

• to develop a scenario-based exposure assessment system for pharmaceuticals 

considering a range of region-specific usage characteristics and climatic conditions as 

well as exposure of soils, surface water, sediment and groundwater 

• to explore the use of bioanalytical assays for an initial hazard screening and mode-of-

action classification of pharmaceuticals 

• to evaluate whether and how information on pharmaco- and toxicodynamics in 

mammalian species can be used to predict effects on organisms in the environment 

• to modify and refine test methods in order to detect the effects of long-term, low-level 

exposure to pharmaceuticals on aquatic and terrestrial organisms (bacteria, 

invertebrates and fish) at the individual, population and community level 

• to investigate whether and to what extent environmentally relevant concentrations of 

selected pharmaceuticals cause effects in environmental organisms 

• to explore, as far as possible, fate and effects of selected transformation products and 

develop pragmatic approaches for assessing these 

• to develop, based on the obtained results, guidance on how to improve the 

environmental risk assessment of pharmaceuticals including a web-based tool to 

support the ERA process 
 

Contractors involved: 

1) ECT Oekotoxikologie GmbH (ECT), Germany 

2) AstraZeneca UK Ltd. (AstraZeneca), United Kingdom 

3) Brunel University (UBRUN), United Kingdom 
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4) Bundesanstalt für Gewässerkunde (BfG), Germany 

5) Centre National du Machinisme Agricole du Génie Rural des Eaux et des Forêts 

(Cemagref), France 

6) University of York (UoY), United Kingdom 

7) The Danish University of Pharmaceutical Sciences (DFU), since 1 January 2007 

Kobenhavns Universitet (KU), Denmark 

8) Eidgenössische Anstalt für Wasserversorgung, Abwasserreinigung und Gewässerschutz 

(Eawag), Switzerland 

9) Geotechnisches Institut AG (GI AG), Switzerland 

10) Utrecht University (UU), The Netherlands 

11) Instituto Nacional de Investigación y Tecnologia Agraria y Alimentaria (INIA), Spain 

12) National Environmental Research Institute (NERI), since 1 January 2007 Aarhus 

Universitet (AU), Denmark 

13) Umweltbundesamt (UBA), Germany 

14) Canadian Water Network (CWN), Canada 

Summary of the work performed 

The work addressing the specific objectives of ERAPharm was organised in nine work 

packages and four working groups. The working groups addressed specific aspects of the 

environmental risk assessment (ERA) of pharmaceuticals and proposed improvements, 

namely (i) how to target the ERA by using information from mammalian studies and higher-

tier test approaches, (ii) how to better assess, model and consider partition and persistence of 

pharmaceuticals in the environment, (iii) how to identify pharmaceuticals likely to pose a 

high risk below current action limits and how to use alternative endpoints in the ERA, and 

(iv) how to identify transformation products and assess their effects and exposure. A 

considerable amount of the experimental work focussed on three case study compounds: two 

human pharmaceuticals, the ß-blocker atenolol and the anti-depressant fluoxetine, and the 

veterinary parasiticide ivermectin. Yet, further human and veterinary pharmaceuticals were 

investigated in the individual work packages. 

 

Fate assessment 

Fate and exposure of human and veterinary pharmaceuticals were investigated by using 

methods of analytical chemistry for both radio-labelled and non-labelled compounds, and 

modelling approaches. For selected pharmaceuticals, analytical methods were developed and 

adapted for various environmental matrices, i.e. water, soil, sediment, dung, manure, 

invertebrate tissue, and fish plasma, and were validated by inter-laboratory comparison 

studies for surface water, sediment, wastewater and soil. The established methods were used 

to study sorption, partitioning, transformation and biodegradation at the laboratory scale with 

water, marine and freshwater sediments, soil and sludge. Based on these results, 

recommendations were proposed how to improve current standard guidelines for the fate 

assessment of pharmaceuticals. For example, when investigating the partitioning behaviour 

of a pharmaceutical, the choice of the test matrix (e.g. poultry litter, cattle manure, sediment, 

or soil) should be related to the respective environmental compartment, the predominant use 

of the pharmaceutical (e.g. in poultry or cattle) and the storage conditions of the waste 

(aerobic or anaerobic). The applicability of the octanol-water partition coefficient, Kow, for 

fate predictions such as bioaccumulation was questioned for the mostly ionisable 

pharmaceuticals, whereas the alternative of using liposome-water distribution coefficients 

appeared promising. Biodegradation of human pharmaceuticals might be underestimated by 

the ready biodegradability test currently requested in the European regulatory guideline. 

Sewage treatment simulation tests may better predict removal of pharmaceuticals in waste 

water treatment plants and therefore might help to avoid triggering of unnecessary effects 
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testing. Finally, the extensive information gained in the water-sediment partitioning tests 

performed according to OECD 308 should be better exploited for the ERA compared to the 

limited usage the guideline currently makes of the results of this requested test. 

In addition to laboratory studies, the fate of ivermectin was studied at the semi-field scale by 

means of three different types of terrestrial microcosms in which also effects on soil 

organisms and potential leaching were investigated. In two large field studies, the fate of 

ivermectin was further assessed in a Northern and a Mediterranean European region, thereby 

taking into account the geographic and climatic diversity of Europe. These studies explored a 

previously unstudied but realistic exposure route by following the excretion and field 

degradation of ivermectin in dung of subcutaneously ivermectin-treated cattle. Results 

indicated that leaching of ivermectin from dung to soil is of little relevance and confirmed 

high persistence of ivermectin in dung under field conditions. In addition to the planned work 

program, field experiments were undertaken to evaluate the fate of human pharmaceuticals in 

municipal biosolids following application by different recommended practices to agricultural 

fields which represent additional, previously unstudied exposure routes. Even after long time 

periods, pharmaceuticals were detected at low levels in the run-off from the fields after 

broadcast application. Yet, other field application practices proved to avoid pharmaceutical-

contaminated run-off. 

Several transformation products of the human pharmaceutical atenolol, the veterinary 

pharmaceutical ivermectin and tetracycline antibiotics were isolated during the fate studies, 

subsequently identified and the pathways for their formation further explored. 

The data obtained within ERAPharm provide an extensive overview on the behaviour of 

pharmaceuticals in various environmental matrices such as water, freshwater and marine 

sediments, soil, dung and sludge under different environmental conditions. By using these 

experimentally determined fate data and information compiled from the literature, existing 

models originally developed to predict physico-chemical properties as well as runoff, 

transport, and leaching of chemicals or pesticides were evaluated and adapted for use with 

pharmaceuticals. Comparison of the measured concentrations of β-blockers in the Glatt river 

watershed with respective predictions derived by the GREAT-ER model revealed that the 

default dilution factor of 10 to extrapolate from effluent to surface water concentrations, as 

given in the current guideline on the ERA of human pharmaceuticals, might not be protective 

enough and should be updated by using georeferenced data on discharge, precipitation and 

population densities across Europe. As a result of evaluating existing region-specific 

European exposure scenarios for pesticides in the FOCUS model, three new scenarios were 

identified as being not sufficiently covered in the existing framework although being relevant 

for veterinary pharmaceuticals: hilly areas with cool and wet climate, foothills of mid-

altitude mountain ranges, and plains with a continental climate and heavy soils. In order to 

better simulate transport of pharmaceuticals applied in liquid manure or sewage sludge, it 

was recommended to modify the modelling tool MACRO in FOCUS by enabling defining 

the applied volumes and loads, allowing for changes in hydraulic conductivities in the 

surface layer and accounting for particle facilitated transport. 

 

Effects assessment 

To explore methods for an initial hazard screening of pharmaceuticals, various ß-blockers 

and parasiticides were tested in a mode-of-action based battery of bioassays which included 

estimation of baseline toxicity, uncoupling of energy transduction, specific effects on 

photosynthesis, estrogenic and androgenic activity, reactive toxicity, and genotoxicity. A 

model was developed as a pragmatic approach to estimate the toxicity of transformation 

products through quantitative structure activity relationship (QSAR) and mixture toxicity 

predictions and applied for a large range of pharmaceuticals. Although the increase in 

hydrophilicity due to human metabolism resulted generally in lower toxicity, this approach 
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illustrated that metabolites add to the overall toxic potential of the mixture. 

To explore effects on bacterial communities and potential development of resistance due to 

low-level long-term exposure, methods to perform both terrestrial and aquatic microbial 

microcosm studies were established and applied to test antibiotics from different structural 

classes. In these studies, effects on the microbial community were detected by means of 

functional parameters such as arginine ammonification and enzymatic assays, whereas 

effects on community structure were identified by means of community-level physiological 

profiling and molecular methods. Molecular methods were also used to estimate the 

occurrence of resistance genes. Structural changes detected at the molecular level were 

observed at antibiotic concentrations where only slight functional changes were apparent, 

whereas the potential of antibiotics to increase the level of antibiotic resistance in the test 

systems appeared to be low, especially at environmentally realistic concentrations. 

An extensive dataset on the toxicity of ivermectin and abamectin on dung and soil organisms 

was obtained by a range of single-species laboratory tests. Existing laboratory tests with soil 

invertebrates and plants were adapted and two new dung fauna testing protocols were 

developed. In three different semi-field tests and two field studies with dung of ivermectin-

treated cattle, the effects of ivermectin on dung fauna and soil arthropods were assessed 

under different environmental conditions. Based on the gained experience, it was concluded 

that the assessment of effects of pharmaceuticals on terrestrial ecosystems is in general not 

restricted by a lack of suitable test methods. Yet, guidance on when and how to use higher-

tier studies for the terrestrial compartment is needed and was developed within the project. 

The importance of developing and using tests on dung fauna was confirmed by the 

observation that dung flies revealed to be the most sensitive organisms in both field studies, 

whereas soil arthropods, with collembolans being the most sensitive, were only affected at 

much higher ivermectin exposure concentrations under laboratory conditions. Climatic 

conditions appeared to interact with the effects on organism-mediated dung decomposition, 

which supports the importance of a regional assessment of parasiticides and the relevance of 

dung decomposition as endpoint. Changes in community structure of dung and soil 

organisms (e.g. dominance spectrum or species number) were identified as additional 

promising endpoints. In general, field studies appeared to be a reasonable tool to directly 

assess the impact of parasiticides. However, there is a need for more methodological 

standardisation of such studies to ensure repeatability and comparability. In particular, study 

site size and/or replication should be large enough to account for the low number of 

individuals and high fluctuation in dung fauna. 

Effects of the three selected case study compounds on aquatic species were assessed in 

laboratory tests covering a broad range of species (nematodes, algae, snails, crustaceans, 

insects and fish). In addition to tests conducted according to standard protocols as required in 

the guideline for the ERA of pharmaceuticals, effects were also assessed in non-standard 

tests by using non-standard species (e.g. snails), multi-species systems (e.g. microcosms), 

non-standard endpoints (e.g. trans-generational effects, behaviour). Stronger effects of 

fluoxetine and atenolol in the second generation of exposed Daphnia magna than in the first 

indicated that non-standard endpoints can be more sensitive than standard endpoints. High 

toxicity of ivermectin towards aquatic invertebrates was detected in standard toxicity tests 

and confirmed using a set-up in which aquatic organisms were exposed to ivermectin-spiked 

cattle dung in a water-sediment system, representing another previously unstudied, yet 

relevant exposure route. In general, non-standard test species or multi-species systems did 

not demonstrate a higher sensitivity for the case study compounds than the standard tests 

required according to the guidelines. Ivermectin proved to be an exception, since effects on 

collembolan abundance in a long-term semi-field test turned out to be the most sensitive 

endpoint in the terrestrial compartment and a multi-species test with exposure via spiked 

dung showed effects below the detection level of the chemical analysis. However, the 

inclusion of additional taxonomic groups such as molluscs for the aquatic effects assessment 
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still appears advisable due to the physiological and reproductive features of these organisms, 

which are not represented by the current test organisms. 

The mammalian-fish leverage model aims at estimating the risk of pharmaceuticals for fish 

based on human therapeutic doses and environmental exposure in order to guide further 

effects assessment. Using information from pharmacological dossiers and additional results 

from long-term fish studies, this model was evaluated for the ß-blocker atenolol and revealed 

to be applicable. One key assumption of this model, the presence of similar receptors in 

mammalian and fish species, was verified through identification of adrenergic receptors in 

fish by molecular methods. 

 

Environmental risk assessment 

A scientific opinion paper was prepared which summarizes in a concise way the 

recommendations regarding the ERA of pharmaceuticals. A targeted environmental risk 

assessment of pharmaceuticals was proposed by pursuing the same principles as for 

established ERAs (e.g. risk characterisation by comparing compartment specific exposure 

and effects, tiered approach) but by taking advantage of the available non-environmental data 

and the specific properties of pharmaceuticals, i.e. biologically active substances. The 

targeted ERA should minimize the generation of new data, reduce the uncertainties of risk 

characterisation and allow the selection of cost effective tests. A potential scheme for 

assessing the risks of transformation products in a timely and cost-effective manner was 

developed. The proposed approach uses information on identity and excretion obtained in the 

developmental phases of pharmaceuticals to guide further steps, e.g. fate and effects 

assessment. According to the proposed approach, explicit risk assessment of a transformation 

product is advocated if it is identified as being more persistent, more mobile or more toxic 

than the parent compound. 

The extensive dataset generated on aquatic and terrestrial long-term toxicity of the case study 

compounds as well as on fate-relevant parameters were compiled to be used in the ERA in 

addition to data available in the literature. The aim of the case studies was to perform 

exemplary environmental risk assessments according to and reaching beyond current 

European guidelines. This approach facilitated addressing specific gaps in the current 

guidelines and to provide scientific guidance on how to deal with these issues. For the 

parasiticide, the ERA conducted strictly according to guideline would indicate a risk for 

surface water. However, based on additional tests beyond those requested by the guideline, a 

risk was also indicated for the terrestrial compartment. For atenolol, no risk was indicated, 

even when more sensitive non-standard endpoints were used for deriving hazard quotients. 

For fluoxetine, the preliminary calculation resulted in a very broad range of refined predicted 

environmental concentrations due to considerable uncertainty in input parameters, which 

presents a challenging issue for the final decision on whether fluoxetine poses a potential risk 

to the environment. 

Finally, a web-based tool, named PharmaEcoBase (http://pharmaecobase.lyon.cemagref.fr/), 

was developed and implemented in order to aid in the ERA of pharmaceuticals using most 

up-to-date scientific data.  

 

Impact of the project 

The exemplary environmental risk assessments (ERAs) for the case study compounds and 

the results of the four working groups integrating the conclusions of the performed work and 

recommendations on advancing the ERA of pharmaceuticals will be published as a special 

edition of an international peer-reviewed journal. In addition, the prepared scientific opinion 

paper will be made available to the interested public, the scientific community, 

representatives from the pharmaceutical industry and from competent authorities responsible 
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for the regulation of pharmaceuticals. The international conference “Pharmaceuticals in the 

Environment” organised by ERAPharm in September 2007 in York, U.K., served as an 

excellent opportunity to share the results obtained by the project and critically discuss the 

conclusions and recommendations with the scientific community as well as stakeholders. 

During the project, ERAPharm members have been involved in international committees 

such as advisory and professional interest groups of the Society of Environmental Toxicology 

and Chemistry (SETAC) and Pellston workshops. Advanced test protocols for assessing fate 

and effects of pharmaceuticals were developed and disseminated, e.g. draft guidelines for 

effects testing with dung fauna to be adapted by the Organisation for Economic Co-

operation and Development (OECD). Specific input was also provided by submitting 

proposals on improvements of the ERA of pharmaceuticals to working groups of the 

European Food Safety Authority (EFSA) and the European Medicines Agency (EMEA).  

The partnership policy of ERAPharm has been to include representatives from competent 

authorities, the pharmaceutical industry, national research institutes, universities and SMEs. 

In addition to the partners of the consortium, stakeholders – representatives from competent 

authorities and pharmaceutical industry – participated in ERAPharm meetings and actively 

contributed to the working groups. These opportunities to meet and discuss developments in 

the ERA of pharmaceuticals in an early phase were highly esteemed by all partners and 

fostered fruitful discussions on a high scientific level. Representatives of the Canadian 

competent authority regarded for example their participation as very helpful in the ongoing 

development of Canadian environmental regulations for personal care products and 

pharmaceuticals. 

In summary, ERAPharm significantly advanced the scientific knowledge on the fate and 

effects of pharmaceuticals and provided expert guidance on improvements of the ERA as it is 

expressed in the high number of peer-reviewed publications, conference contributions and 

input into international committees dealing with various aspects of the environmental risk 

assessment of pharmaceuticals.  

Co-ordinator contact details 

Dr. Thomas Knacker 

ECT Oekotoxikologie GmbH 

Böttgerstr. 2−14 

D-65439 Flörsheim/Main 

Email: th-knacker@ect.de 

Phone: +49-6145-956411 

Fax: +49-6145-956499 

ERAPharm web-site: www.erapharm.org 
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pharmaceuticals. Poster, SETAC Europe 15th Annual Meeting, Lille (France), 22-26 May 2005. 

− Krogh, K.A., Löffler, D., Ternes, T, Halling-Sørensen, B. Determination of parasiticides in waters, soil and 

sediment using LC-MS/MS. Platform presentation, SETAC Europe 15th Annual Meeting, Lille (France), 

22-26 May 2005. 

− Sánchez, P., Ortiz, J. & Tarazona, J.V.: Hazard assessment of pharmaceuticals on terrestrial ecosystems. 

Platform presentation, SETAC Europe 15th Annual Meeting, Lille (France), 22-26 May 2005. 

− Schmitt, H., van Beelen, P., Hamscher, G., Stoob, K. & Seinen, W.: Antibiotic usage in veterinary farming 

and antibiotic resistance. Platform presentation, SETAC Europe 15th Annual Meeting, Lille (France), 22-26 

May 2005. 
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− Tarazona, J.V., Alonso, E., Gónzalez-Doncel, M. San-Andres, M.I., Carbonell, G.: Use of 

toxicokinetic/toxicodynamics information for predicting bioaccumulation and critical body burdens of 

pharmaceuticals in aquatic organisms. Platform presentation, SETAC Europe 15th Annual Meeting, Lille 

(France), 22-26 May 2005. 

− Escher, B.: Mode-of-action based ecotoxicological hazard assessment. Platform presentation, The National 

Research Institute for Environmental Toxicology (Entox), University of Queensland, Brisbane (Australia), 

10 June 2005. 

− Jensen, J.: Risk management or further investigations of VMPs? – A scientist’s look on various options. 

Platform presentation, AnimalPharm Conference, Amsterdam (The Netherlands), 03 October 2005. 

− Fenner, K.: Current state of the art and challenges in exposure assessment for pharmaceuticals 

(ERAPharm). Platform presentation, EMEA Conference on ‘Environmental risk assessment for human and 

veterinary medicinal Products’, London (U.K.), 27-28 October 2005. 

− Knacker, T., Duis, K., Escher, B., Hutchinson, T., Tarazona, J., Ternes, T., Apel, P., Koschorreck, J. & 

Boxall, A.: Environmental risk assessment for pharmaceuticals − challenges from a scientific point of view. 

EMEA Platform presentation, Conference on ‘Environmental risk assessment for human and veterinary 

medicinal products’, London (U.K.), 27-28 October 2005. 

− Escher, B.I., Bramaz, N., Lienert, J. & Richter, M.: Comparative ecotoxicological hazard assessment of 

beta-blockers and their human metabolites. Platform presentation, SETAC North America 26th Annual 

Meeting, Baltimore, U.S.A., 13-17 November 2005. 

− Duis, K., Ternes, T.A., Fenner, K., Escher, B., Schmitt, H., Römbke, J., Garric, J., Hutchinson, T., Boxall, 

A. & Knacker, T.: ERAPharm: a European project on environmental risk assessment of pharmaceuticals. 

Poster, SETAC North America 26th Annual Meeting, Baltimore, U.S.A., 13-17 November 2005. 

− Ramil, M., Fink, G., Löffler, D. & Ternes, T.: Fate of pharmaceuticals in sediments. Platform presentation, 

SETAC North America 26th Annual Meeting, Baltimore, U.S.A., 13-17 November 2005. 

− Schneider, M. & Stamm, C.: Veterinary pharmaceuticals in the environment. Platform presentation, 

Workshop on Veterinary Pharmaceuticals, Swissmedic (Swiss Agency for Therapeutic Products), Berne 

(Switzerland), 24 November 2005. 

− Tarazona, J.V.: Evaluación de riesgo ambiental de medicamentos veterinarios propuestas de ERAPharm. 

Jornada sobre estudios de impacto ambiental de medicamentos de uso veterinario, Spanish Association of 

Industry Pharmaceuticals (AEFI), Barcelona (Spain), 14 March 2006. 

− Escher, B. Duis, K. & Knacker, T.: Forschungsprogramme in Europa mit Bezug zu URB-P, Europäisches 

Programm ERAPharm. 40. Sitzung der Fachkommission für Umwelttoxikologie, Bundesamt für Umwelt, 

Basel (Switzerland), 21 March 2006. 

− Schneider, M., Fenner, K. & Stamm, C.: Tierarzneimittel in der Umwelt: Stoffflüsse und Risikoanalyse. 

Presentation, Swiss Federal Veterinary Office, Bern (Switzerland), 21 March 2006. 

− Duis, K., Egeler, P., Gilberg, D., Fink, G., Ternes, T., Vollat, B. & Garric, J.: Long-term effects of 

ivermectin to non-target aquatic invertebrate species. Poster, SETAC Europe 16th Annual Meeting, The 

Hague (The Netherlands), 07-11 May 2006. 

− Escher, B.I., Bramaz, N., Richter, M. & Lienert, J.: Comparative ecotoxicological hazard assessment of ß-

blockers and their human metabolites. Platform presentation, SETAC Europe 16th Annual Meeting, The 

Hague (The Netherlands), 07-11 May 2006. 

− Ramil, M., Scheurer, M., ElAref, T., Ternes, T., Alder, A., Mauer, M., Richle, P., Schaffner, C., Böhlen, M. 

& Lustenberger, S.: Occurrence and fate of betablockers in aqueous environments. Poster, SETAC Europe 

16th Annual Meeting, The Hague (The Netherlands), 07-11 May 2006. 

− Schmitt, H., Meisner, A., Greve, G., Wouterse, M. & Serail P.: The effects of veterinary antibiotics on soil 

microbial communities. Platform presentation, SETAC Europe 16th Annual Meeting, The Hague (The 

Netherlands), 07-11 May 2006. 

− Schneider, M.K. & Fenner, K.: Probabilistic scenario selection for environmental risk assessment of 

veterinary pharmaceuticals. Platform presentation, SETAC Europe 16th Annual Meeting, The Hague (The 

Netherlands), 07-11 May 2006. 

− Schneider, M.K. & Fenner, K.: Developing scenarios for the environmental risk assessment of veterinary 

pharmaceuticals at the European level. 1st open international NoMiracle workshop on ‘Ecological and 

Human Health Risk Assessment: Focussing on complex chemical risk assessment and the identification of 

highest risk conditions’, Verbania - Intra, (Italy) 08-09 June 2006. 

− Schmitt, H.: The effects of veterinary antibiotics on soil microbial communities. Invited plenary 

presentation, SETAC GLB Annual Meeting, Landau (Germany), 03-05 September 2006. 

− Schmitt, H., Greve, G., Meisner, A. & Wouterse, M.: The effects of sulfamethoxazole on soil: structure of 

the microbial community. Poster, 11th International symposium on ‘Microbial ecology’ (ISME-11), Vienna 

(Austria), 21-25 August 2006. 
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− Boxall, A.: Emerging environmental contaminants. Platform presentation, SETAC U.K. Annual Meeting, 

Liverpool (U.K.), 4-5 September 2006. 

− Knacker, T.: Einführung Umweltrisikobewertung: Was beabsichtigt das EU-geförderte Projekt ERAPharm? 

Platform presentation, FORUM-Conference‚ ‘Umweltbewertung von Humanpharmaka’, Düsseldorf 

(Germany), 18-19 September 2006. 

− Ternes, T., Ramil, M. & Löffler, D.: Kenngrössen zur Abschätzung des Vorkommens von Substanzen in 

der Umwelt: Was wird unter Persistenz und Sorption verstanden? Platform presentation, FORUM-

Conference ‘Umweltbewertung von Humanpharmaka’ Düsseldorf (Germany), 18-19 September 2006. 

− Römbke, J.: Terrestrische Wirkungstests. Platform presentation, FORUM-Conference ‘Umweltbewertung 

von Humanpharmaka’ Düsseldorf (Germany), 18-19 September 2006. 

− Boxall, A.: Exposure assessment of pharmaceuticals in the terrestrial environment, Platform presentation, 

IBC Meeting on ‘Pharmaceuticals in the environment’, Amsterdam (The Netherlands), 26-27 September 

2006. 

− Alder, A.C., Maurer, M., Böhler, M., Richle, P. & Schaffner, C. Elimination of β-blockers in sewage 

treatment plants. Poster, Fall meeting of the Swiss Chemical Society, Zurich (Switzerland), 13 October 

2006. 

− Holm, G. & Hutchinson, T.: Ecotoxicity of pharmaceuticals – how to use biomarkers and nonclinical data? 

Platform presentation, Oslo workshop on ‘The environmental fate and effects of pharmaceuticals and 

personal care products’, Oslo Centre for Interdisciplinary Environmental and Social Research (CIENS), 

Oslo (Norway). 24 November 2006. 

− Rönnefahrt, I. & Koschorreck, J.: EU regulations on environmental risk assessment of pharmaceuticals. 

Platform presentation, Oslo workshop on ‘The environmental fate and effects of pharmaceuticals and 

personal care products’, Oslo Centre for Interdisciplinary Environmental and Social Research (CIENS), 

Oslo (Norway). 24 November 2006. 

− Ramil, M., El Aref, T., Löffler, D. & Ternes, T.: Fate of pharmaceuticals in water-sediment systems. 

Platform presentation, 4th European conference on ‘Pesticides and related organic micropollutants in the 

environment’ and 10th symposium on ‘Chemistry and fate of modern pesticides’, Almería (Spain), 26-29 

November 2006. 

− Larsbo, M., Burkhardt, M., Stoob, K., Stamm, C., Abbaspour, K., & Fenner, K.: Evaluation of a dual-

permeability model for simulating sulfadimidine and bromide transport in surface runoff and soil at the 

micro-plot and field scale. Platform presentation, Symposium on ‘Preferential flow and transport processes 

in soil’, Monte Verità (Switzerland), 04-09 November 2006. 

− Schneider, M.K., Stamm, C. & Fenner, K.: Selecting scenarios to assess exposure of surface waters to 

veterinary medicines in Europe. Poster, UBA-Symposium on ‘Environmental risk assessment of veterinary 

medicines’, Umweltbundesamt, Berlin (Germany), 12-13 December 2006. 

− Escher, B.I., Bramaz, N., Richter, M. & Lienert, J.: Comparative ecotoxicological hazard assessment of ß-

blockers and their human metabolites. Platform presentation, 7th Annual meeting of the Center for 

Xenobiotic and Environmental Risk Research, Zurich (Switzerland), 14 December 2006. 

− Knacker, T. & Liebig, M.: Umweltrisikobewertung von Arzneimitteln – Einführung und Grundlagen. 

Platform presentation, FORUM-Seminar ‘Umweltbewertung von Arzneimitteln’, Frankfurt/Main 

(Germany), 14 February 2007. 

− Koschorreck, J.: Vorstellung der EMEA-Richtlinie. Platform presentation, FORUM-Seminar 

‘Umweltbewertung von Arzneimitteln’, Frankfurt/Main (Germany), 14 February 2007. 

− Snape, J.R.: Presentation of ERAPharm to Members of Parliament, London (u.K.), 4 March 2007. 

− Knacker, T., Liebig, M. & Moltmann, J.F.: Comparison of prospective and retrospective environmental risk 

assessments of human pharmaceuticals. Platform presentation, EmCon 2007 – International Conference on 

Analysis of Emerging Contaminants in the Environment, York (U.K.), 7-9 March 2007. 

− Monteiro, S.: Transport of pharmaceuticals in surface runoff following simulated rainfall on field plots 

receiving biosolids. Platform presentation, EmCon 2007 – International Conference on Analysis of 

Emerging Contaminants in the Environment, York (U.K.), 7-9 March 2007. 

− Pope, L.: Inputs and fate of ivermectin and metabolites in the UK pasture environment. Platform 

presentation, EmCon 2007 – International Conference on Analysis of Emerging Contaminants in the 

Environment, York (U.K.), 7-9 March 2007. 

− Krogh, K.A., Sporring, S., Soborg, T., Raich-Montiu, J. & Halling-Sorensen, B.: The fate of ivermectin and 

elucidation of ivermectin transformation products in different media. Platform presentation, EmCon 2007 – 

International Conference on Analysis of Emerging Contaminants in the Environment, York (U.K.), 7-9 

March 2007. 

− Schneider, M.K., Brunner, F., Hollis, J.M. & Stamm, C.: Validating a hydrological classification of 

European soils with river discharge data. Platform presentation, EGU General Assembly 2007, Vienna 
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(Austria), 19 April 2007. 

− Kools, S.A.E., Boxall, A.B.A., Knacker, T., Moltmann, J.F., Bryning G. & Koschorreck J.: Risk-based 

ranking for active substances of veterinary medicines. Poster, 17th Annual Meeting of SETAC Europe, 

Porto (Portugal), 20-24 May 2007. 

− Alder, A.C., Schaffner, C., Majewsky, M., Richle, P. & Maurer M.: Occurrence and fate of beta-blockers in 

the Glatt Valley Watershed. Poster, 17th Annual Meeting of SETAC Europe, Porto (Portugal), 20-24 May 

2007. 

− Stein, K., Ramil, M., Fink, G. & Ternes, T.: Sorption von Psychopharmaka und Antibiotika im Wasser-

Sediment-System. Poster, WASSER 2007. Jahrestagung der Wasserchemischen Gesellschaft. Passau 

(Germany) 14-16. May 2007. 

− Knacker, T., Duis, K., Egeler, P., Moldan, N., Liebig, M., Wehrhan, A., Rönnefahrt, I., Garric, J., Tarazona, 

J.V., Ternes, T., Boxall, A. & Halling-Sørensen, B.: Impact of the veterinary pharmaceutical ivermectin on 

aquatic organisms: an ERAPharm case study. Platform presentation, Micropol & Ecohazard 2007: 5th IWA 

specialised conference on ‘Assessment and control of micropollutants /hazardous substances in water’, 

Frankfurt/Main (Germany), 17-20 June 2007. 

− Ramil, M., El Aref, T., Stein, K., Fink, G. & Ternes, T.: Fate of pharmaceuticals in water-sediment 

systems. Poster, Micropol & Ecohazard 2007: 5th IWA specialised conference on ‘Assessment and control 

of micropollutants /hazardous substances in water’, Frankfurt/Main (Germany), 17-20 June 2007. 

− Schmitt, H.: The effects of antibiotics on soil microbial communities – chlortetracycline. Platform 

presentation, Conference ‘Soil and water’, Zeist (The Netherlands), 5 June 2007. 

− Schmitt, H., Greve, G., Meisner, A. & Wouterse, M.: Structural and functional changes in the soil microbial 

community upon antibiotic stress. Poster, 9th Symposium on Bacterial Genetics and Ecology (Bageco), 

Wernigerode (Germany), 22 June 2007. 

− Schmitt, H.: Reaktion von Bodenmikroorganismen auf Antibiotika. Platform presentation, AGES Tagung, 

Vienna (Austria), 28 June 2007. 

− Escher, B.: Mischungstoxizität von Fluoxetin und seinen Humanmetaboliten in Algen. SETAC GLB Annual 

meeting, Leipzig (Germany), 12-14 September 2007. 

− Knacker, T.: The ERAPharm Project. Introduction to the ERAPharm Conference, Platform presentation, 

ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Römbke, J., Alonso, A., Boxall, A.B.A., Förster, B., Jensen, J., Lumaret, J.-P., Pope, L. & Tarazona, J.: 

Effects of ivermectin on dung and soil organisms and on dung degradation under filed conditions. Platform 

presentation, ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 

2007. 

− Liebig M., Boxall, A.B.A., Duis, K., Egeler, P., Garric, J., Halling-Sorensen, B., Knacker, T., Krogh, K. & 

Küster, A.: Preliminary environmental risk assessment of the parasiticide ivermectin. Platform presentation, 

ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Krogh, K.A., Jensen,G.G., Sporring, S. & Halling-Sørensen, B.: Tighten the concept of OECD 106 and 307 

to assess the fate of veterinary medicines. Platform presentation, ERAPharm conference ‘Pharmaceuticals 

in the Environment’, York (U.K.), 19-21 September 2007. 

− Alder, A.C., Schaffner, C., Richle, P., Majewsky, M., Maurer, M. & Fenner, K.: Fate of b-blockers in 

wastewater treatment plants and in surface water. Platform presentation, ERAPharm conference 

‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Schlüsener, M., Ramil, M., Fink, G., Schulz, M., El Aref, T., Prasse, C., Scheurer, M., Löffler, D. & 

Ternes, T.: Are the OECD 106 and 308 tests appropriate for pharmaceuticals? Platform presentation, 

ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Neuwoehner J. & Escher, B.: Mixture toxicity of fluoxetine and its human metabolites towards algae. 

Platform presentation, ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 

September 2007. 

− Topp, E., Beck, A., Boxall, A., Duenk, P., Kleywegt, S., Lapen, D., Li, H., Metcalfe, C. & Monteiro, S.: 

Selected PPCPs in surface runoff from agricultural land receiving sewage sludge. Platform presentation, 

ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Monteiro, S., Qin, K. & Boxall, A.: Fate of human pharmaceuticals in the soil environment. Platform 

presentation, ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 

2007. 

− Schneider, M., Stamm, C. & Fenner, K.: Evaluating scenarios to assess the exposure of surface waters to 

veterinary medicines in Europe. Platform presentation, ERAPharm conference ‘Pharmaceuticals in the 

Environment’, York (U.K.), 19-21 September 2007. 

− Larsbo, M., Fenner, K., Lapen, D., Topp, E. & Abbaspour, K.: Physically based solute transport models as 

tools in environmental risk assessments for pharmaceuticals. Platform presentation, ERAPharm conference 
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‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Schmitt, H., Greve, G. Meisner, A., Vaessen, T., Snape, J. & Davies, I: Effects of antibiotics on microbial 

communities. Platform presentation, ERAPharm conference ‘Pharmaceuticals in the Environment’, York 

(U.K.), 19-21 September 2007. 

− Jensen, J.: Higher tier testing of pharmaceuticals: toxicity of anthelmintics in two-species and multi-species 

test systems. Platform presentation, ERAPharm conference ‘Pharmaceuticals in the Environment’, York 

(U.K.), 19-21 September 2007. 

− Parrott, J & Balakrishnan V.: Fathead minnow lifecycle exposures to the ß-blocker propanolol. Platform 

presentation, ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 

2007. 

− Garric, J., Bluebaum-Gronau, E. Duis, K. Liebig, M., Péry, A., Sánchez-Argüello, P. & Tarazona, J.V.: 

Effects of pharmaceuticals on aquatic invertebrates in standard and non-standard toxicity tests. Platform 

presentation, ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 

2007. 

− Hutchinson, T.: Exposure of the fathead minnow (Pimephales promelas) to atenolol: responses at the whole 

animal and molecular levels. Platform presentation, ERAPharm conference ‘Pharmaceuticals in the 

Environment’, York (U.K.), 19-21 September 2007. 

− Snape, J.: Intelligent testing strategies for the environmental exposure and persistency assessments of 

human medicines. Platform presentation, ERAPharm conference ‘Pharmaceuticals in the Environment’, 

York (U.K.), 19-21 September 2007. 

− Davies, I.A., Sharpe, A.D., Boxall, A.B., Schmitt, H. & Snape, J.R.: Development & utilization of Biolog 

GN2 plates to assess the effects of sulfamethoxazole in aquatic microcosms. Poster, ERAPharm conference 

‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Raich-Montiu, J., Krogh, K.A., Sporring, S. & Halling-Sørensen, B.: Assessment of a hollow fibre 

extraction technique for the determination of ivermectin and abiotic degradation products. Poster, 

ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Sporring, S., Krogh, K.A., Jensen,G.G., Raich-Montiu, J. & Halling-Sørensen, B.: Determination of abiotic 

and microbial transformation products of ivermectin. Poster, ERAPharm conference ‘Pharmaceuticals in 

the Environment’, York (U.K.), 19-21 September 2007. 

− Alonso, A., Fernández, C., Porcel, M.A. & Tarazona, J.V.: Dynamics of ivermectin in soils under dung 

from ivermectin-treated dairy cows. Poster, ERAPharm conference ‘Pharmaceuticals in the Environment’, 

York (U.K.), 19-21 September 2007. 

− Alonso, A., Fernández, C., Porcel, M.A., Parrilla, G., San Andrés, M. & Tarazona, J.V.: Pharmacokinetic 

profile of ivermectin in cattle after subcutaneous administration. Poster, ERAPharm conference 

‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Alonso, A., Fernández, C., Porcel, M.A. & Tarazona, J.V.: Ivermectin runoff and drainage in soils on 

experimental trays under Mediterranean conditions. Poster, ERAPharm conference ‘Pharmaceuticals in the 

Environment’, York (U.K.), 19-21 September 2007. 

− Pope, L. & Boxall, A.: Inputs and fate of ivermectin and metabolites in the UK pasture environment. 

Poster, ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Metcalfe, C.D., Chu, S., Figueroa, M. & Li, H.: Discharges of serotonin reuptake inhibitor anti-depressants 

into surface waters. Poster, ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-

21 September 2007. 

− Fernández, C., González-Doncel, M., Pro, J., Carbonell, G. & Tarazona, J.V.: Contamination by 

pharmaceuticals in surface waters of the Henares river basin (Madrid). Poster, ERAPharm conference 

‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Fernández, C, del Rio, C., Garcia, P., Heranz, P., Boleas, S., Aragonese, P., Pro, J. & Alonso, A.: 

Assessment of veterinary medicines using the soil microcosms MS 3. Poster, ERAPharm conference 

‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Runnqvist, H., Krogh, K.A., Jensen, L.B. & Halling-Sørensen, B.: Multi-component and multi-class 

analysis of 23 antimicrobials, metabolites and degradation products. Poster, ERAPharm conference 

‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Alonso, A., López-Mancisidor, P., Fernández, C., Carbonell, G., Sánchez, P. & Tarazona, J.V.: 

Development of extraction procedures and analytical method to analyze fluoxetine in water/sediment 

systems. Poster, ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 

September 2007. 

− Sánchez, P., Alonso, A., Fernández, C. & Tarazona, J.V.: Use of a multi-species test for assessing the 

effects of fluoxetine on aquatic invertebrates. Poster, ERAPharm conference ‘Pharmaceuticals in the 

Environment’, York (U.K.), 19-21 September 2007. 
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− Gust, M., Buronfosse, T., Giamberini, L., Ramil, M. & Garric, J.: Effects of fluoxetine on two gastropods 

prosobranch: P. antipodarum and V. piscinalis. Poster, ERAPharm conference ‘Pharmaceuticals in the 

Environment’, York (U.K.), 19-21 September 2007. 

− Egeler, P., Gilberg, D., Löffler, D., Fink, G., Ternes, T., Knacker T. & Duis, K.: Bioaccumulation of 3H-

Ivermectin in Lumbriculus variegatus - preliminary results. Poster, ERAPharm conference 

‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Moldan, N., Knacker, T., Fink, G., Ternes, T. & Duis, K.: Impact of ivermectin on Daphnia magna and 

Chironomus riparius in a water-sediment system. Poster, ERAPharm conference ‘Pharmaceuticals in the 

Environment’, York (U.K.), 19-21 September 2007. 

− López-Mancisidor P., Carbonell G., Fernández, C. & Tarazona, J.V.: Response of plankton community to 

pulsed application of fluoxetine using indoor microcosms. Poster, ERAPharm conference ‘Pharmaceuticals 

in the Environment’, York (U.K.), 19-21 September 2007. 

− Küster, A., Escher, B., Hutchinson, T., Knacker, T., Rechenberg, B., Roennefahrt, I., Ternes, T., Wehrhan, 

A.: A preliminary Environmental Impact Assessment of the human pharmaceutical atenolol - an 

ERAPharm case study. Poster, ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 

19-21 September 2007. 

− Fernández, C., López-Mancisidor P., Alonsa, A., Sánchez-Argüello, P., Carbonell, G. & Tarazona, J.V.: 

Higher tier aquatic environmental risk assessment of fluoxetine in central Spain. Poster, ERAPharm 

conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Carbonell, G., Porcel, M.A., Gómez, N., Pro, J., Alonso, A., Garcia, P., Heranz, P., del Rio, C., Aragonese, 

P., Babin & Tarazona, J.V.: Higher tier environmental risk assessment of ivermectin under mediterranean 

conditions. Poster, ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 

September 2007. 

− Carbonell, G., Pro, J., Aragonese, P., del Rio, C., Garcia, M.P., Heranz, N., Gómez, C., Fernández, C. & 

Tarazona, J.V.: Sewage sludge applications in agricultural lands: a methodological approach for assessing 

the potential risks. Poster, ERAPharm conference ‘Pharmaceuticals in the Environment’, York (U.K.), 19-

21 September 2007. 

− Koschorreck, J. & Rechenberg, B.: Assessing the environmental safety of pharmaceuticals – experiences of 

an environmental agency. Poster, ERAPharm conference ‘Pharmaceuticals in the Environment’, York 

(U.K.), 19-21 September 2007. 

− Babut, M., Besse, J.P., Smedts, O. & Raidelet, N.: Pharmaecobase: a web-based database on environmental 

fate and effects of pharmaceuticals in support of risk assessment. Poster, ERAPharm conference 

‘Pharmaceuticals in the Environment’, York (U.K.), 19-21 September 2007. 

− Knacker, T.: A focus on the findings from the ERAPharm project – Learn from the most up-to-date 

comprehensive EU-project on environmental risk assessment. Platform presentation, Informa Life Sciences 

conference ‘Environmental Risk Assessment of Human and Veterinary Medicines’, Berlin (Germany), 25-

26 September. 

− Tarazona, J.V.: New developments in the environmental risk assessment of pharmaceuticals. Platform 

presentation, Informa Life Sciences conference ‘Environmental Risk Assessment of Human and Veterinary 

Medicines’, Berlin (Germany), 25-26 September. 

− Boxall, A.: Testing for metabolites as part of the ERA. Platform presentation, Informa Life Sciences 

conference ‘Environmental Risk Assessment of Human and Veterinary Medicines’, Berlin (Germany), 25-

26 September. 

 


