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Addressing the Challenges of Applying New Approaches 
Supporting Chemical Safety Assessment and Regulatory 
Decision Making (P) 
 
7.01P.1 
Recent updates to the MechoA scheme, a tool to support mechanistically-
driven read-across  approaches. 
F. Bauer, KREATiS; P. Thomas, CEHTRA SAS / Ecotoxicology and Risk 
Assessment 
 Mechanisms of Action (MechoA) scheme is a tool that has been developed to 
group chemicals based on their initial interactions with biological matter. To build 
a high quality QSAR or Read-Across, only chemicals with the same MechoA 
should be used. Indeed, two substances with a different MechoA but identical 
physico-chemical parameters would have different toxicity values (e.g. fish 96h-
LC50) because some MechoAs are more potent than others and require different 
quantities of chemicals to reach the toxicity threshold, i.e. the amount necessary to 
produce toxic effects. MechoA scheme v1.0 was published in 2018 by Bauer et al. 
and achieved 92.2% correct classifications based on a validation set of nearly 500 
molecules, while the Verhaar scheme, as modified in 2008 (Verhaar et al., 1992, 
Enoch et al., 2008) and the MOA by OASIS classification, an OECD QSAR 
Toolbox profiler mainly based on (Russom et al., 1997), obtained 54.0% and 
82.5% correct classifications, respectively. In the field of toxicology, no general 
scheme for the classification of substances according to their mode or mechanism 
of action has been located. So, the new method developed in this work provided 
more accurate predictions than existing schemes in the field of ecotoxicology, 
while being the first classification scheme of its kind applicable also in the field of 
toxicology. Since then, the scheme has been updated to version 2.0, enabling 
better predictions for substances displaying several MechoAs and also extending 
the applicability domain with more direct docking disruption mechanisms. 
Additionally, we created the MechoA subgroup 6.8 “endocrine disruption”, and a 
specific structural alerts scheme to predict this class is under development. The 
model has now been implemented in several software tools, to facilitate the use of 
this method in risk assessment strategies, with a SMILES code as the sole input: - 
iSafeRat® Online and iSafeRat® Desktop, 2 tools developed by KREATiS, which 
are respectively web-based and standalone tool, where MechoAs are connected to 
(eco)toxicity QSAR models, - the SAMSON platform, which includes various 
molecular modelling tools, - we are currently in the process of integrating it in the 
OECD QSAR Toolbox where it will be more easily coupled with the analogue 
search and category formation features included in this tool. All these tools are 
freely accessible except iSafeRat® Desktop. 
 
7.01P.2 
The development of a Molecular Initiating Event (MIE) based profiler for 
chemical classification and read-across 
D. Ebbrell, M.T. Cronin, J. Madden, Liverpool John Moores University / School 
of Pharmacy and Biomolecular Sciences; S. Gutsell, Unilever / SEAC; G. Hodges, 
Unilever / Safety and Environmental Assurance Centre SEAC; J. Firman, 
Liverpool John Moores University / School of Pharmacy and Biomolecular 
Sciences; J. Roberts, Unilever Research / Safety and Environmental Assurance 
Centre SEAC; M. Sapounidou, Liverpool John Moores University / Pharmacy and 
Biomolecular Sciences; B. Campos, Unilever / Safety and Environmental 
Assurance Centre 
 Mode of Action (MoA) determination is an important part of understanding 
toxicity to aquatic organisms in the context of risk assessment and as part of 
regulatory schemes to enable read-across, chemical categorisation and 
prioritisation. With a lack of harmonisation of current chemical fragment based 
approaches to be able to adequately classify the full commercial chemical space, 
coupled with a shift towards mechanistic-based approaches, there is a need to 
better define classification approaches. The Adverse Outcome Pathway (AOP) 
concept which links a Molecular Initiating Event (MIE) and biochemical 
interactions to individual or population responses, has gained significant traction 
as a means to interpret apical toxicity endpoints mechanistically. Aligning with 
the AOP concept the aim of this study was to develop a scheme for classifying 
chemicals into MIEs relevant to aquatic toxicity supporting the grouping of 
chemicals for the purposes of endpoint prediction and read-across. The approach 
brings together existing and ‘state of the art’ knowledge as well as developing 
improved mechanistic based thinking into chemical grouping decision making. 
Structural alerts for the classification of the environmental effects of compounds 
across multiple species were collated from the literature and aligned to established 
MIEs for known toxicological mechanisms of action. These have been coded as 
SMARTS strings and implemented in a KNIME workflow for ease of use. In total 
over 390 MIE-derived alerts were established. The performance of the new 
environmental profiler Workflow to categorise a large database of molecular 
structures was also assessed 
 
7.01P.3 
Application of a Chemical Similarity Methodology to Identify and Assess 

Groups of Substances of Potential Very High Concern (SVHC) 
P. Wassenaar, National Institute for Public Health and the Environment (RIVM); 
E. Rorije, National Institute for Public Health and the Environment RIVM; N. 
Janssen, Dutch National Institute for Public Health and the Environment (RIVM); 
W. Peijnenburg, RIVM / Center for Safety of Substances and Products; M.G. 
Vijver, CML Leiden University / Environmental Biology 
From a regulatory perspective, we aim to minimize exposure and emission of 
chemicals with serious and irreversible effects on human health or the 
environment as much as possible. This particularly includes substances that are 
carcinogenic, mutagenic or reprotoxic (CMR); persistent, bioaccumulative and 
toxic (PBT), or very persistent and very bioaccumulative (vPvB); or substances 
with an equivalent level of concern, like endocrine disruption (ED). Substances 
that meet these criteria can be identified as Substances of Very High Concern 
(SVHC) within the REACH regulation. The ultimate aim is to substitute these 
substances with safer alternatives. To facilitate the identification of potential 
SVHC substances and prevent “regrettable substitution”, we recently developed a 
chemical similarity methodology that assesses whether a new chemical is 
structurally similar to a known SVHC [Wassenaar et al. 2019]. A high 
resemblance in structure might be an indication of comparable effects. The 
developed methodology showed a high internal performance on a dataset with 
non-SVHC substances (balanced accuracies > 80 % for the different SVHC-
subgroups). However, the application performance of the method on large external 
datasets and its potential to identify groups of chemicals of potential concern was 
not evaluated. Within this study we applied the chemical similarity model on two 
datasets to investigate the application performance. The selected datasets include a 
list of chemicals without specific knowledge on potential concerns (i.e. all 
REACH registered substances) and a list of (potential) CMR and PBT/vPvB 
substances that are not yet identified as SVHC, like substances classified as CMR 
category 2. In addition, several case studies were analysed, like bisphenol A and 
perfluorinated chemicals. Furthermore, we evaluated the predicted chemical 
similarity of the model with an expert judgement approach. This study/poster 
shows the potential of the methodology to be applied in screening programs on 
single substances, but also on the identification of groups of chemicals of concern. 
Furthermore, we show how this method could be used to generate hypotheses on 
potential effects and how it could be applied within safe-by-design processes. In 
addition, some examples of follow-up assessment and evaluation are provided. 
 
7.01P.4 
Training a molecular dissimilarity measure for target specific activities 
C. Garcia-Hernandez, Universitat Rovira i Virgili / Departamento de Ingeniería 
Química; A. Fernandez, Universitat Rovira i Virgili / Departament dEnginyeria 
Química; F. Serratosa, Universitat Rovira i Virgili / Departament dEnginyeria 
Informàtica i Matemàtiques 
p  margin-bottom: 0.1in; direction: ltr; color: rgb(0, 0, 0); line-height: 115%; text-
align: left; p.western  p.cjk  p.ctl   Graph edit distance is a methodology used to 
compare graph structures such as molecules. With this methodology we can 
estimate the dissimilarity between two molecules by computing the cost of 
editions needed to transform one molecule into the other. These editions are 
known as edit operations and six of them are used in the graph edit distance 
computation: insertion, deletion and substitution of atoms and bonds. Each edit 
operation has an associated edit cost, which has to be determined depending on 
how different the attributes in the atoms and bonds are. In this study we use 
machine learning techniques to learn these edit costs when comparing molecules 
by means of the graph edit distance methodology. The graphs used in this study 
correspond to reduced structural representations of molecules, built according to 
their pharmacophore-type node descriptions. This representation is called 
extended reduced graph. In the experiments, graph edit distance using learned 
costs is applied to ligand-based virtual screening applications, which estimate the 
bioactivity of a new compound according to the bioactivity of similar compounds. 
Graph edit distance using learned costs performed better than graph edit distance 
using predefined costs. These experiments were performed with the publicly 
available dataset DUD-E. Overall, this work shows that graph edit distance along 
with learned edit costs can be used to deduce bioactivity similarities from a 
structurally diverse group of compounds. Furthermore, by optimizing the target-
specific edit costs, it is possible to obtain useful structure-activity information to 
be used as a base for drug design studies. 
 
Exploring the Potential of Wastewater-based Epidemiology to 
Monitor Human Exposure to Pollutants and Public Health (P) 
 
7.02P.2 
ESAR-Net: a collaborative effort to expand the application of wastewater 
epidemiology in Spain 
L. Bijlsma, University Jaume I / Research Institute for Pesticides and Water; A. 
Celma Tirado, University Jaume I / Research Institute for Pesticides and Water 
(IUPA); F. Hernandez, University Jaume I / Research Institute for Pesticides and 
Water; I. Gonzalez-Mariño, Universidade de Santiago de Compostela / University 
of Salamanca; R. Montes, University of Santiago de Compostela / IIAA  Institute 
for Food Analysis and Research; R. Rodil, University of Santiago de Compostela; 
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A. Estevez-Danta, Universidade de Santiago de Compostela; C. Postigo, IDAEA, 
CID-CSIC / Environmental Chemistry; M. López de Alda, Institute of 
Environmental Assessment and Water Research (IDAEA CSIC) / Environmental 
and Food Chemistry (ENFOCHEM); E. López García, IDAEA-CSIC / 
Department of Environmental Chemistry; V. Andreu, CIDE CSIC UV GV; Y. 
Pico, University of Valencia / Environmental Quality and Soil; R. Marce, E. 
Pocurull, Universitat Rovira i Virgili; A. Rico, IMDEA Water Institute; Y. 
Valcárcel, Universidad Rey Juan Carlos / Department of Medical Specialties and 
Public Health,; M. Miró, Universitat de les Illes Balears / Department of 
Chemistry; A. Prieto, University of the Basque Country / Plentzia Marine Station 
(PiE-UPV/EHU) & Dep Analytical Chemistry; J. Quintana, University of 
Santiago de Compostela 
Data obtained from wastewater analysis can provide rapid and complementary 
insights in illict drug consumption at community level. Drug use has been 
assessed through wastewater analysis at national level in, for example, Australia, 
Belgium, Finland and South Korea and has also provided annually a one week 
snapshot of illicit drug volumes consumed in European cities 
(http://www.emcdda.europa.eu/topics/ pods/waste-water-analysis). However, a 
wastewater monitoring program did not exist in Spain, but leading experts have 
formed a network (https://www.esarnet.es/) to promote wastewater-based 
epidemiology at national level and communicate their findings to authorities and 
policymakers. Within Europe, Spain is an important country of transit of both 
cocaine and cannabis, due to its cultural, linguistic and colonial ties to Latin 
America and its proximity to Morocco. The quantity of seized cocaine and 
cannabis and prevalence of use, locates Spain at the top of Europe. In this work, a 
national wastewater campaign has been performed to get more insight on the 
consumption of illicit drugs and NPS within Spain for the first time. Wastewater 
results from 14 Spanish cities were compared with previously reported data and 
other national indicators. The cities, located in 7 of the 17 autonomous 
communities, cover approximately 6 million inhabitants (12.8 of the Spanish 
population). Untreated wastewater samples were analyzed for urinary biomarkers 
of amphetamine, methamphetamine, MDMA, cocaine and cannabis. In addition to 
these conventional drugs, weekend samples were monitored for several new 
psychoactive substances (NPS) (i.e. phenethylamines and cathinones). The 
selected NPS are known as possible replacement of these conventional drugs or 
among those previously reported. Finally, enantiomeric profiling of amphetamine 
was performed for one city in order to assure the results were due to consumption 
and not illegal dumping of production residues. This demonstrates another 
application of wastewater-based epidemiology, which allows to identify the origin 
of drugs in wastewater. Acknowledgments: This work has been supported by the 
Spanish State Research Agency (Agencia Estatal de Investigación, AEI) through 
the “Redes de Excelencia” programme, ESAR-Net, ref. CTM2016-81935-REDT 
 
7.02P.3 
Biomonitoring of human exposure to pesticides through wastewater analysis 
L. Bijlsma, University Jaume I / Research Institute for Pesticides and Water; E. de 
Rijke, S. Jorguseski, University of Amsterdam/IBED Institute; E. Troia, 
University of Amsterdam / IBED; I. Matei, University Jaume I; C. Coscolla, 
FISABIO; E. Pitarch, University Jaume I; P. de Voogt, University of Amsterdam / 
IBED; A. van Wezel, University of Amsterdam/IBED Institute 
Humans are continuously exposed to pollutants by different routes, and human 
bio-monitoring is the tool commonly used to assess exposure to chemicals by 
measuring parent substances or metabolites in human body fluids, hair or nails. 
Wastewater-based epidemiology (WBE) is a complementary approach to human 
bio-monitoring that overcomes some of the existing limitations such as sampling 
biases, long realization time, high costs and ethical issues. Recently, alarming 
news stories in Dutch (press) media reported high exposure to pesticides of the 
population living near flower bulb fields. The WBE approach has until now been 
mainly applied and focussed on illicit drugs, but also has potential to estimate 
human exposure to pesticides. Some promising results have been published [1, 2], 
which allowed the evaluation of potential health risks by comparing the WBE data 
on pesticides with the acceptable daily intake [2]. In the present study the potential 
of WBE is explored for exposure assessment of pesticides, and to assess the actual 
human exposure in areas with relatively high use of pesticides. Several pesticide 
biomarkers have been identified and reference standards purchased (including 
isotopically labelled internal standards) for the development of a target analytical 
methodologies based on liquid chromatography coupled to tandem mass 
spectrometry (LC-MS/MS), with triple quadrupole mass analysers. Method 
development consisted of several optimization and validation steps related to 
sample preparation (including evaluation of matrix effects), LC and MS/MS. The 
areas selected for wastewater collection were near bulb fields (the Netherlands) 
and near citrus orchards (Spain), and also urban or industrial areas where 
pesticides are applied less frequently or not at all. The latter were selected as 
“control” areas. Finally, the objective is to perform a comprehensive risk 
assessment based on existing data from exposure models as used in authorization 
procedures and the data obtained in this study. References [1] Rousis NI, Zuccato 
E, Castiglioni S (2017) Wastewater-based epidemiology to assess human exposure 
to pyrethroid pesticides. Environ Int 99:213–220 [2] Rousis NI et al. (2017) 
Wastewater-based epidemiology to assess pan-European pesticide exposure. 
Water Res 121:270–279 

 
7.02P.4 
Chemical fingerprint of alcohol and nicotine consumption in Spanish 
wastewaters 
E. López-García, IDAEA-CSIC / Department of Environmental Chemistry; R. 
Montes, University of Santiago de Compostela / IIAA  Institute for Food Analysis 
and Research; C. Postigo, IDAEA, CID-CSIC / Environmental Chemistry; R. 
Rodil, University of Santiago de Compostela; I. Gonzalez-Mariño, Universidade 
de Santiago de Compostela / University of Salamanca; V. Andreu, CIDE CSIC 
UV GV; L. Bijlsma, F. Hernandez, University Jaume I / Research Institute for 
Pesticides and Water; R. Marce, Universitat Rovira i Virgili; M. Olivares, 
University of the Basque Country / Analytical Chemistry; Y. Pico, University of 
Valencia / Environmental Quality and Soil; E. Pocurull, Universitat Rovira i 
Virgili; A. Rico, IMDEA Water Institute; M. Rosende, University of Balearic 
Islands; Y. Valcárcel, Universidad Rey Juan Carlos / Department of Medical 
Specialties and Public Health,; O. Zuloaga, University of the Basque Country / 
Department of Analytical Chemistry; J. Quintana, University of Santiago de 
Compostela; M. López de Alda, Institute of Environmental Assessment and Water 
Research (IDAEA CSIC) / Environmental and Food Chemistry (ENFOCHEM) 
Wastewater provides a fingerprint of a specific population lifestyle. Tracing the 
right chemical markers in a wastewater sample allows back-calculating the 
amount of alcohol and tobacco consumed by the people contributing to that 
sample. This approach, also known as wastewater-based epidemiology (WBE), 
provides information on substance abuse in a rapid, anonymous and objective 
way, complementing the information obtained by traditional methods (surveys, 
medical and criminal indices, etc). WBE has been used in Spain to estimate the 
consumption of legal and illicit psychoactive substances. While 4 Spanish cities 
systematically apply the WBE on an annual basis to report the use of illicit drugs 
to the European Monitoring Centre for Drugs and Drugs Addiction, the WBE has 
been only occasionally applied in few cities to estimate alcohol and tobacco use. 
Based on this, the present work aimed at extending the application of the WBE 
approach in the Spanish territory (14 cities, 17 WWTPs, 13% of the Spanish 
population) to obtain a more reliable picture on alcohol and tobacco consumption 
in the country. This work also aimed at evaluating spatial and weekly 
consumption trends of these legal drugs and compare WBE-derived data with 
official consumption figures. For this, 24-h composite wastewater samples were 
collected at the inlet of 17 wastewater treatment plants (WWTPs) during one week 
in spring 2018, covering approximately 13% of the Spanish population, and urban 
areas of different size. The samples collected were analysed for urinary 
biomarkers of alcohol and nicotine (main psychoactive substance of tobacco). 
Results showed the presence of the three metabolites in all samples analyzed. 
Spatial variations in alcohol and nicotine consumption were observed among the 
investigated cities, and in the case of alcohol, also different consumption patterns 
were observed during the week. Extrapolation of WBE-derived consumption data 
at national level showed an annual consumption of alcohol lower than that 
reported by the World Health Organization (WHO). However, in the case of 
nicotine, consumption obtained by WBE approach was very similar to tobacco 
salesAcknowledgments: This work has been supported by the Spanish State 
Research Agency (Agencia Estatal de Investigación, AEI) through the “Redes de 
Excelencia” programme, ESAR-Net, ref. CTM2016-81935-REDT. 
 
7.02P.5 
Monitoring Infectious Diseases in Near-Real-Time for Rapid Outbreak 
Response 
J.A. Boxall-Clasby, University of Bath / Chemistry; B. Kasprzyk-Hordern, 
University of Bath / Department of Chemistry 
As the arms race continues against infectious diseases, community disease 
surveillance and management is increasingly important. Infectious disease 
outbreaks have been a major cause of suffering and death throughout human 
history. In light of the recent swine flu, Zika and Ebola outbreaks the UK 
government added emerging infectious disease to the National Risk Register of 
Civil Emergencies. Furthermore, recent trends in population growth, urbanisation 
and rapid mass movement have made the human species intrinsically more 
vulnerable to infectious disease. These threats, along with antimicrobial 
resistance, vaccine refusal and climate change present a formidable challenge for 
public health management. 1 This study aims to assess the strengths of wastewater-
based epidemiology as a tool for community infectious disease monitoring. 
Wastewater-based epidemiology promises to provide near-real-time and 
quantitative methods for the monitoring of infectious disease to enable outbreak 
control. These systems should ideally be capable of providing community-based 
data to decision makers in near-real-time on an international scale. The use of 
reverse transcription digital polymerase chain reaction for detection of pathogenic 
RNA in wastewater will likely form an essential part of this approach. A reverse 
transcription digital polymerase chain reaction methodology was developed for 
the routine monitoring of community disease outbreaks, using norovirus as a test-
case pathogen. A target RNA sequence was identified, by which norovirus was 
detected in influent wastewater at a concentration of 51 aM (30 gene copies µL -1). 
Method development work was carried out towards the identification of a stable 
sample storage approach, as well as towards the identification and mitigation of 
the causes of variability within the methodology. Initial method validation work 


