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Day 1: Thursday 14 September 2023 
Invitees: ASPIS cluster members and external guests 

Keynote presentation  

Socio-technical barriers to the uptake of NAMs in chemical risk assessment 
Prof Robert Lee  

Michabo Health Science (PrecisionTox) 

This presentation unveils findings of a qualitative, empirical study, the data from which consist of 

interviews with stakeholders from industry, government and regulators engaged with regulatory 

toxicology. It explores possible barriers to the take up of new approach methodologies for chemical 

risk assessment and investigates whether these are primarily technical or social in nature. 
 

Robert Lee is Professor of Law of Birmingham Law School. He has acted as specialist adviser to the European 

Parliament, the European Commission, the House of Commons and the National Assembly for Wales and has 

worked for the Department for the Environment in Northern Ireland (drafting environmental legislation), the Irish 

Environment Protection Agency, the UN Environment Programme and the UN Development Programme. In the 

UK, he has undertaken research projects on the regulation of nanotechnologies for both the Department for 

Business, Innovation and Skills and the Department for Environment, Food and Rural Affairs.  He is an honorary 

life member of the UK Environmental Association and a Fellow of the Academy of Social Sciences and the Royal 

Society of Medicine. Robert has published extensively and is Environment Editor of the Journal of Business Law 

and an editorial board member of a number of journals including the prestigious Journal of Law and Society. 

 

ASPIS Cluster updates  

ASPIS Working Groups 
Dr Jonathan Freedman 

ASPIS WG Coordinator (PrecisionTox) 

Jon Freedman is an Adjunct Professor at the Gillings School of Global Public Health at the University of North 

Carolina at Chapel Hill.  His career has focused on understanding the molecular mechanisms of transition metal-

induced diseases including, cancer, diabetes and Autism Spectrum Disorder using a variety of experimental 

systems including, C. elegans, mammalian cells, and mice.  He began his interest in NAMs over 20 years ago as 

part of the US Tox21 and ToxCAST programs by developing high throughput chemical toxicity screens using the 

nematode C. elegans.  He currently Chairs the PrecisionTox Chemical Selection Working Group, Co-chairs the 

ASPIS Chemical Selection Working Group and is the WG coordinator for ASPIS.  



 
 

   
 

ASPIS Academy 
Barira Islam  

CERTARA (RISK-HUNT3R) 

ASPIS academy is an initiative dedicated to promoting professional growth and development of early-stage 

researchers (ESRs) in the ASPIS cluster. By facilitating networking and training opportunities for ESRs, the 

academy contributes to sustainable growth in non-animal initiatives by developing leaders that can use 

new approach methods in their future research careers beyond the ASPIS projects. For the successful 

implementation of the program, ASPIS academy initiatives are recognized and guided by the ESRs. 

Therefore, representative members from all the three projects were identified to form core working group 

of Aspis Academy. The core working group participates and engages in the monthly meeting of the 

Academy. As a member of ASPIS Academy core working group, I will provide an update on our activities of 

the last year and plans for the upcoming year. 

Barira Islam is a Senior Research Scientist in Quantitative Systems Toxicology and Safety Team within Simcyp, 

Certara, UK. She obtained her PhD from Aligarh Muslim University, India and joined Certara in 2021. A chemist 

by training, she is a member of Royal Society of Chemistry (RSC) and has Chartered Chemist accreditation from 

RSC. Barira works in RISK-HUNT3R and is a member of ASPIS Academy core working group and ASPIS kinetics and 

exposure working group. As a part of Certara’s RISK-HUNT3R team, she carries out PBPK modelling and in vitro 

biokinetics modelling of the compounds. 

Poster flash talks 

Towards a virtual embryo: Computational modelling of neural tube closure defects 
Job Berkhout  

RIVM (ONTOX) 

Closure of the caudal neural tube is a critical event that occurs around day 27 human gestation. Its failure 
underlies spina bifida and other neural tube defects (NTD), which are among the most prevalent human 
birth defects. Human and environmental safety assessment of chemicals relies primarily on legally required 
in vivo studies in pregnant animals. Ethical concerns, the need for greater chemical coverage with fewer 
resources, and growing insight in the limited predictability of animal models for human health, drive the 
need to find alternatives for animal experiments. However, the complexity of mammalian physiology often 
hampers one-on-one replacement of individual animal studies with inherently reductionistic in vitro assays. 
The ONTOX project proposes an approach from the perspective of human biology, physiology and 
toxicology. Within ONTOX, we focus on building and testing a computational multicellular agent-based 
model (ABM), based on a physiological map of human neural tube closure. This map was created using 
CellDesigner and revolves around all-trans-retinoic acid (ATRA)-related molecular pathways for neural tube 
closure and disruption [Heusinkveld et al. (2021)]. Here, the morphogenetic events are recapitulated in the 
Compucell3D.org modeling environment by translating the physiological map into a dynamic ABM that 
depicts physical aspects of neurulation. Model input parameters include different perturbation scenarios. 
Output parameters include the effects of perturbation on developmental processes critical for neural tube 
closure, such as median and dorsolateral hinge points formation. These are modeled as a function of key 
regulatory signals and recapitulate NTDs known from in vivo vertebrate genetic models. By simulating a 
complex biological process such as the neural tube closure, we demonstrate that computational models of 
biological processes will provide an alternative approach to chemical safety assessment with less reliance 
on animal testing. 

 



 
 

   
 

Identification of between-species shared and divergent pathway responses upon chemical 

exposure 
Nathan Keith 
Indiana University (PrecisionTox) 

 
Understanding the dynamics of the biomolecular responses of organisms subjected to chemical exposure 
is of utmost importance for interpreting physiological responses, and ultimately for accurately predicting 
toxicological outcomes and protecting human health. Despite the need for understanding shared and 
divergent pathway responses within and between species, phylogenetic approaches are often not 
employed by toxicology. To this end, present work done for the ASPIS Omics Working Group includes 
developing a method that probes within- and between-species differential pathway responses upon 
chemical exposure. This study utilizes a new software, Congruence Analysis for Model Organisms, or 
“CAMO”, to 1) determine the within- and between-species similarity of genome-wide transcriptional 
responses to chemical exposure, and 2) quantitatively identify pathways with shared and divergent 
transcriptional responses. To investigate these research questions, we utilized publicly available human 
and rat exposure microarray datasets from TG-GATEs, a large-scale open-source toxicological database. 
Results from these analyses will be discussed. 

 

Human-induced pluripotent stem cell reporters for high-content screening of stress response 

activation identifying target organ-specific toxicities 
Tamara Danilyuk  

Leiden University, (RISK-HUNT3R) 

The development and validation of next generation in vitro test systems to improve the prediction of 
chemical-induced adversity for specific target organs is critical. Human-induced pluripotent stem cells 
(hiPSCs) are a valuable source for studying chemical-induced toxicities in various organ specific cell types 
while having the same genetic background. This enables to identify organ specific toxicities during chemical 
safety screening. The activation of stress response pathways is one of the early key events leading to organ 
injury. Monitoring critical genes within these pathways would both give insight in the mode-of-action as 
well as aid in the prediction for liabilities for adverse outcomes upon exposure. Here, using the CRISPR/Cas9 
technology we have build a reporter panel in hiPSCs in which genes based on transcriptomic analysis for 
critical stress response pathways were endogenously tagged with eGFP. The hiPSC reporter panel covers 
inflammatory signaling, DNA damage, ER stress and oxidative stress response pathways. The activation of 
stress response pathways was monitored using live cell confocal imaging upon chemical exposure in 
multiple cell types after differentiation (e.g. hepatocyte-like cells, proximal tubular-like cells, 
cardiomyocytes). Differences in sensitivity towards chemical exposure between different organ specific cell 
types could be observed. To allow to study multi-cellular dependent responses and the utility of more 
advanced 3D systems, these reporters can be grown as organoids for both the liver and kidney. This allows 
to study cell specific responses within a multi-cellular environment more recapitulating the in vivo settings. 
We anticipate that these stress response hiPSC reporters will aid in improving chemical safety testing 
allowing the identification of the mode-of-action as well as specific target organ or cell specific toxicities. 

 

  



 
 

   
 

Main themes within ASPIS 

ASPIS Safety Profiling Algorithm (ASPA) 
Dr Mirjam Luijten 

RIVM (RISK-HUNT3R) 

Developments from the last decades have brought forward Next Generation Risk Assessment (NGRA), 

i.e., new concepts for chemical hazard and risk assessment. However, acceptance and actual 

implementation of NGRA for regulatory purposes also requires comprehensive testing of such concepts 

to see how new models and strategies work out in practice, to uncover associated uncertainties, to 

define applicability and to identify further refinements that are needed to facilitate implementation. 

ASPIS is developing a workflow, entitled the ‘ASPIS Safety Profiling Algorithm’ (ASPA), which is aimed at 

such operationalization of NGRA. ASPA is primarily designed for different European regulatory 

frameworks and different regulatory questions. It serves both industry and regulators, by providing 

guidance on data generation as well as data interpretation. ASPA will be further refined and improved 

through case studies, with the ultimate goal to demonstrate the applicability of ASPA for regulatory 

purposes. Additionally, we aim to gain better insight in how to incorporate uncertainty in the application 

of ASPA. A new version of ASPA, together with an overview of the first next steps, will be presented. 

Mirjam Luijten is a senior research toxicologist at the National Institute for Public Health and the Environment 

(RIVM). Her research is aimed at Next Generation Risk Assessment, i.e., the development of a better, more 

human-relevant and more cost-effective system for risk assessment of chemicals. Areas of expertise include 

genetic toxicity and carcinogenesis, Adverse Outcome Pathways (AOPs), chemical mixtures, New approach 

Methodologies (NAMs), and human relevance. She has been involved as workpackage leader in various 

international projects (e.g. RISK-HUNT3R, PARC, HBM4EU, EuroMix). In addition, she was co-chair of the 

Genetic Toxicology Technical Committee of HESI (Health and Environmental Sciences Institute) and is member 

of various international committees, including the OECD Expert Group on Integrated Approaches to Testing and 

Assessment of Non-Genotoxic Carcinogens. 

 

Probabilistic Risk Assessment 
Prof Thomas Hartung 

Johns Hopkins CAAT (ONTOX) 

Safety sciences must cope with uncertainty of models and results as well as information gaps. 
Acknowledging this uncertainty necessitates embracing probabilities and accepting the remaining risk. 
Every toxicological tool delivers only probable results. Traditionally, this is taken into account by using 
uncertainty / assessment factors and worst-case / precautionary approaches and thresholds. Probabilistic 
methods and Bayesian approaches seek to characterize these uncertainties and promise to support better 
risk assessment and, thereby, improve risk management decisions. Actual assessments of uncertainty can 
be more realistic than worst-case scenarios and may allow less conservative safety margins. Most 
importantly, as soon as we agree on uncertainty, this defines room for improvement and allows a transition 
from traditional to new approach methods as an engineering exercise. The objective nature of these 
mathematical tools allows to assign each methodology its fair place in evidence integration, whether in the 
context of risk assessment, systematic reviews, or in the definition of an integrated testing strategy (ITS) / 
defined approach (DA) / integrated approach to testing and assessment (IATA). The advent of AI, which is 
based on probabilities, is reinvigorating this approach, which is a central approach to the ONTOX 



 
 

   
 

project.  An overview of methods for probabilistic risk assessment and their application in ONTOX is given. 
In conclusion, probabilistic risk assessment will be key for constructing a new toxicology paradigm – 
probably! 
 

Thomas Hartung steers the revolution in toxicology to move away from 50+ year-old animal tests to organoid 
cultures and the use of artificial intelligence. He has a broad background in clinical and experimental 
pharmacology and toxicology documented in more than 650 publications. Previous work centered on the immune 
recognition of bacteria, including pyrogen testing, and the induced inflammatory response. In experimental and 
clinical approaches, the pharmacological modulation of these responses was studied. In 2009, Thomas took over 
the Center for Alternatives to Animal Testing (CAAT) and started a laboratory for developmental neurotoxicity 
research based on genomics and metabolomics. Recent advances use big data and artificial intelligence for 
predictive toxicology. 

 

ASPIS: From predicting to protecting  

The “new normal” chemical landscape: Evolving the innovative regulatory chemical risk 

assessment landscape 
Dr Olivia Osborne 

UK Food Standards Agency 

The future of food safety assessment of chemicals depends on our adaptability and flexibility whilst using 

the best scientific methodologies and strategies available in order to respond to the accelerating 

developments in science and technology towards achieving optimum consumer safety. New Approach 

Methodologies (NAMs) are gaining traction as a systematic approach to support informed decision making 

in chemical risk assessment. The vision is to be able to predict risk more accurately, rapidly and efficiently. 

Implementation of NAMs will not just embrace the historic 3Rs approach (i.e., replacement, reduction and 

refinement of animal experiments) but also the expansion to the 6R principle: (to also include) 

reproducibility, relevance, and regulatory acceptance.  For regulatory agencies aiming to incorporate and 

implement these new predictive capabilities into their risk assessments there are both challenges and 

opportunities. In order to achieve this, the UK Food Standards Agency (FSA) and Committee on Toxicity of 

Chemicals in Food, Consumer Products and the Environment (COT) are developing a UK roadmap towards 

acceptance and integration of these NAMs. The roadmap has been created and shaped by discussions from 

recent COT and FSA organised workshops with worldwide participation from academia, industry and 

government to gain insights from the science and technology perspective to a range of areas such as socio-

technical barriers, economics and regulatory frameworks.  

Dr Olivia Osborne is a multidisciplinary (eco) toxicological chemical risk assessment scientist in the fields of 

human health and the environment. She is currently working at the Food Standards Agency in the Science 

Evidence and Research Division working on chemical risk assessment and new approach methodologies (NAMs) 

to predict chemical risk more accurately, rapidly, and efficiently. This includes developing a UK NAMs Roadmap 

and predictive computer modelling projects using artificial intelligence and machine learning. She has specialised 

in chemical/nanoparticles assessment via molecular, cellular and organism high throughput screening platforms 

in the fields of human health and the environment using alternative testing strategies/novel approach 

methodologies. Olivia has worked on a wide variety of projects in consumer products, food, biomedical 

applications, pesticides, anti-fouling paints, plastics, semiconductors technologies and e-waste. 

 



 
 

   
 

Practical application of NAMs for the benefit of industry and the environment 
Dr Richard Currie  

Syngenta (PrecisionTox SAG) 

The invention of new chemicals with useful properties, and that safe to use for humans and the 

environment, is at the core of many industrial sectors.  The safety of chemicals (other than 

pharmaceuticals) is currently assured using definitive guideline studies in model organisms such as rodents, 

rabbits, dogs, fish, and birds.  The nature of these tests means that, although they are conducted during 

Development for Regulatory submission, they are not suitable for use in the Research phases.   

The application of modern scientific approaches (e.g. in silico approaches, in vitro and cell-based assays, 

multi-omics measurements, mathematical modelling of quantitative AOPs, etc) is routinely applied during 

research to provide useful information for project team decision-making to prevent toxicity being observed 

in Development candidates.  However, the existence of an innovative new approach is insufficient to 

ensure its use.  Innovations within organisations are initiated when (i) there is a perception of a 

performance gap within that organisation and (ii) the problem can be matched to potential solutions. The 

practical implementation of technical innovation then requires a socio-technical change to transform the 

organisation to enable its use.  In this process, both the innovation and the organisation may need to be 

adapted and re-invented to fit the problem.  Diffusion of the innovation from the early adopters who 

piloted the approach, to widespread use occurs and slowly the organisation understands its value.  

Eventually an innovation becomes routine practice.  Implementations tend to be sustainable if it was (i) 

championed by an individual able to overcome indifference and resistance, and (ii) a sense of internal 

ownership was created during the innovation process by widespread participation, or if re-invention 

occurred during implementation.  I will illustrate this process using examples of the deployment of new 

approaches to solve problems in crop protection research. 

Richard Currie is a Syngenta Fellow in Global Product Safety’s Science Strategy function, based at the Jealotts Hill 

International Research Centre (Bracknell, UK).  He is an internal consultant, intrapreneur and champion for 

innovations in predictive or computational approaches that enhance the capabilities of our research teams to 

invent new safe and sustainable crop protection active ingredients. He champions the use of mechanistic 

toxicology and modern approaches to risk assessment.  His research interests are in the development and 

application of modern approaches such as SAR, mechanism of toxicity (including MOA/AOPs), multi-omics 

methods and in vitro assays, and quantitative systems models for toxicology, ecotoxicology and environmental 

fate.  

 

  



 
 

   
 

Comparative toxicology to evaluate both human and environmental hazards – a first view of 

One Health Toxicology 
Dr Thomas Dickmeis 

Karlsruhe Institute of Technology (PrecisionTox) 

Chemical hazard assessments are traditionally conducted to protect either human health or the 

environment. Yet new approach methodologies (e.g., omics-based NAMs) that provide systemic 

toxicological information about the chemical modes of action can potentially unite regulatory toxicology 

at achieving both protection goals under REACH. A primary objective of the PrecisionTox initiative is to 

provide a regulatory path towards “One Health Toxicology”, which recognizes that the health of humans, 

animals and ecosystems are interconnected. Yet to achieve such an integrative chemical hazard assessment 

using NAMs, we must demonstrate that pathways to toxicity and their adverse outcomes are conserved 

among species. Here, we present initial results from PrecisionTox by combining experimental data from 

different non-sentient vertebrate and invertebrate models representing distinct branches of the animal 

phylogeny to evaluate the toxic actions of substances. The chosen species include classical biomedical and 

ecotoxicological model species that allow the interpretation of results based on a rich body of biomedical 

and ecological knowledge. Importantly, the project is designed to circumvent confounding experimental 

variables that often impede comparative toxicology. The initial phenotypic results (including lethality) are 

grouping substances according to their species toxicity profiles, which may be suggestive of their shared 

modes of action (e.g., neuroactive compounds). The initial gene expression and metabolomics data detect 

substance-specific response profiles that are shared between distantly related species. Comparing these 

data to existing human and mammalian toxicity data sheds further light on whether NAMs combined with 

comparative toxicology may be informative for the protection of both humans and ecosystems.  

Thomas Dickmeis studied biology in Germany (Aachen, Freiburg) and Spain (Madrid). He received his PhD in 2002 

from the Université Louis Pasteur (Strasbourg, France) for his work on the Nodal signaling pathway and 

endoderm formation in the early zebrafish embryo. Following a postdoctoral stay at the Max-Planck-Institute of 

Developmental Biology, Tübingen (Germany), where he examined the circadian clock of zebrafish, he was 

appointed research group leader at the Karlsruhe Institute of Technology (KIT, Germany) in 2008. His group’s 

current research interests are centered on how hormonal signaling and metabolism are affected by exposure to 

chemicals and on how endocrine and metabolic signaling contribute to embryonic development and tissue 

regeneration.  

 

 

  



 
 

   
 

Day 2: Friday 15 September 2023 
Invitees: ASPIS cluster members  

 

Internal workshop 

ASPIS Regulatory Forum 
Dr Julia Malinowska 

Joint Research Centre 

ASPIS Regulatory Forum will be chaired by the Joint Research Centre (Julia M. Malinowska) to facilitate 

open discussion among ASPIS researchers and regulators on why standardisation is required, and how this 

may be applied to New Approach Methodologies (NAMs) in chemical safety assessment. Standards are 

valuable knowledge products but there are common misunderstandings around their identification and 

implementation. What is a standard, how should it be applied and whose responsibility is standardisation? 

The use of standards would likely accelerate the uptake of NAMs in chemical safety assessment and 

regulatory acceptance. However, this cannot be accomplished without achieving a common understanding 

among different stakeholders. The ASPIS Regulatory Forum will comprise both short presentations and 

audience participation to assist the ASPIS projects in the identification of appropriate standards for use, 

and how these could be best implemented. The overall objective is to ensure standardisation is helping to 

secure a regulatory legacy for methodologies developed within the ASPIS cluster. Standardisation can 

accelerate the regulatory uptake of NAMs in general, starting by achieving a common understanding of 

what is required among regulators and researchers through this Regulatory Forum. 

Julia Malinowska is a Project Officer in omics-based methods in toxicology and chemical risk assessment at the 

European Commission’s Joint Research Centre. Julia completed her PhD in high-throughput in vitro metabolomics 

at the University of Birmingham, UK, and conducted a subsequent research fellowship in this area. 

Julia’s current work is focused on standardising omics in toxicity testing and involves several EU-funded projects 

dedicated to accelerating and achieving sustainable and animal-free chemical safety assessment. 

Standardisation of New Approach Methodologies (NAMs) is critical for increasing confidence for their use in 

regulatory applications. Julia is working to bridge the perceived divide between researchers and regulators, 

identifying routes to accelerate and support the use of NAMs in chemical safety assessment. 

 

Closed meetings and training 

ASPIS Coordinators/SRAB (closed meeting) 
Invitees: ASPIS Coordinators and Project Managers, Working Group Chairs, SRAB members 

  



 
 

   
 

ASPIS Academy training: Grant writing masterclass 
Invitees: Early Career Researchers, Principal Investigators, Co-Investigators, Industry representatives 

 

What Successful Proposal Writers Know: Clearing Common Hurdles to Grant Funding 

Drawing on extensive work with senior researchers in the U.S. and Europe, this workshop addresses key 

hurdles in obtaining grant funding from federal agencies and foundations: 

1. Describing your project’s long-term impact 

2. Assuaging funder concerns about weak links and roadblocks 

3. Convincing reviewers outside your field that your idea deserves investment 

Through simple tools introduced in the training, you’ll learn how to connect to a reviewer’s mindset, 

anticipate objections, and position your project for success. Hands-on activities and group exercises 

provide a jump-start for your proposal preparation, breaking the writing seal and inviting valuable 

feedback. We’ll also cover a range of practical do’s and don’ts including proposal structure, use of images, 

and what you can and can’t promise. You’ll end this 2-hour training with a compelling vision, a proposal-

organizing toolkit, and a new sense of momentum and excitement. 

Elisabeth Andrews is an academic leadership coach focused on helping researchers power positive change 

through high-impact projects. In addition to supporting organizational planning, facilitating standards 

development, and preparing grant proposals that have secured more than $30 million for U.S. and European 

research, she brings her background as a journalist, technical writer, and editor to her straightforward approach 

to swaying funders and reviewers.  
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