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Track A: Artificial Intelligence and Machine Learning
(Co-Chairs: Weida Tong and Arnd Hoeveler)

Artificial Intelligence (Al) is the training of machines to think and behave like humans, consisting
of a wide range of statistical and machinal learning approaches used to learn from existing
data/information to predict future outcomes. A new Al methodology, deep learning, is even
capable of extracting complex patterns from a new data stream and format (e.g., treat the
chemical structure as graphic input and image data) which has been increasingly used in the
regulatory context. The concept of Al was introduced in the 1950s and its critical role in a broad
range of applications—particularly in regulatory science concerning food and drug safety—has
yet to be realized. Besides the possibilities that Al offers in automating current regulatory
science workflows, 21°t century regulatory science has increasingly used new tools, particularly
alternative methodologies. Alternative methodologies generate information beyond
conventional tabular “data” —such as imaging data—where Al offers both opportunities and
challenges. This track will discuss the basic concept and methodologies of Al applied in
regulatory science and will include real-world examples. In addition, the Al guiding principle and
best practice regarding regulatory research will be discussed, including how to assess and
evaluate Al-based products and how to develop and implement Al-based application to
improve the agencies’ functions. Therefore, the current thinking and ongoing efforts with
various stakeholders in applying Al in regulatory science research will be discussed with respect
to the areas of:

e Drug and food safety

e Clinical application (e.g., prognosis and diagnosis)
e Precision medicine

e Biomarker development

e Natural language processing

e Omics and imaging data analysis

e Regulatory science application

e Methodologies: validation and interoperability

e Al regulation, ethics, and policy

Track B: Omics, Biomarkers, and Precision Medicine in Regulatory Science
(Co-Chairs: Neil Vary and Rick Beger)

Molecular biology specializations in “omics” (genomics, proteomics, and metabolomics) is being
incorporated into regulatory science laboratories, such as food production and precision
medicine, as these scientific fields continue to evolve. These specializations are being used to
identify specific biomarkers of interest, such as antibiotic resistance in foodborne pathogens or
targeted genetic sequences and metabolites used in precision medicine. The adoption of
genomics analyses of pathogens in microbiological laboratories, including regulatory



laboratories, is becoming common. Genomics is now being used to confirm the identify of
pathogens, characterizing them by matching clinical isolates to foodborne isolates and
identifying specific genetic sequences of interest (e.g., toxin genes, antimicrobial resistance
[AMR] genes, and serotypes). Genomics is also used to detect genetic disorders in precision
medicine. Similarly, proteomic approaches are beginning to be explored and integrated in
regulatory laboratories. Proteomics can be used for food traceability and quality, as well as
food safety to screen for foodborne pathogens or allergens with high sensitivity and
specificity. Currently, metabolomics is used to diagnose complex metabolic diseases, and the
field is growing rapidly. This track will focus on the evolving “omics” fields and how they are
being used by regulatory bodies through incorporation into regulatory science laboratories, and
how they can be further exploited as these fields continue to mature.

Track C: Microphysiological Systems and Stem Cells as Predictive Tools
(Co-Chairs: William Slikker, Jr. and Elke Anklam)

Emerging technologies are playing a major role in the creation of new approaches to assess the
safety of both foods and drugs. However, the integration of emerging technologies in the
regulatory decision-making process requires rigorous assessment and consensus amongst
national and international partners in various research communities. The need for advanced
approaches to allow for faster, less expensive, and more predictive methodologies is becoming
increasingly clear. In addition, the strengths and weaknesses of each new approach needs to be
systematically examined. In pursuit of the goal to simulate a human—at least in terms of
chemical effects, safety evaluation, and the practice of regulatory science—a system of cells or
tissue may be examined under strict criteria to reflect the human condition. These “human-on-
a-chip” and “human organ construct” microphysiological systems (MPS) are an emerging
technology that has the potential to correlate in vivo with in vitro and simulate human organ
systems. Even though the use of human cells may be an enormous advantage because there is
no need to extrapolate across species, there is the requirement that different cell types be
characterized in terms of developmental stage and functional capacity.

These microphysiological systems have the potential to be used to 1) assess basic biology and
physiology, 2) assess the pharmacology and toxicology of drugs and chemicals, 3) study organ—
organ interactions, and/or, 4) be used as a human disease model. With the use of human cells
there is no need to extrapolate across species, but even so, there may be the requirement that
different cell types interact in a three-dimensional relationship to provide prediction of the
intact human. Another important consideration for simulating human outcome is the
guantification of chemical exposure. Absorption, distribution, metabolism, and elimination are
features that need to be considered. The linking together of several organs-on-a-chip to
simulate an intact human-on-a-chip is a possibility with well-constructed and well-tuned fluid
dynamic systems. Microfluidic control of multiple organ systems is possible, and models
envisioned by bioengineers have been developed. The challenges include the requirement for
each organ type to have its own specialized media while also being connected so that the
human circulatory system can be replicated.



Track D: Bioimaging in Regulatory Science
(Co-Chairs: Serguei Liachenko and John Waterton)

In-vivo imaging techniques have become powerful tools in drug development. They can help 1)
investigate distribution of labeled compounds throughout the body, 2) determine pre-existing
pathologies in subjects selected for toxicity or efficacy studies, or 3) monitor pathologies
throughout the in-life phase of such studies. This session will give an overview of the potential
and actual use of techniques—such as magnetic resonance imaging (MRI), positron emission
tomography (PET), computed tomography (CT), and others—in drug research and development
and other regulatory-science applications across multiple therapeutic areas and various
settings. A panel of leading experts from the pharmaceutical industry, contract research
organizations, academia, and government agencies will outline examples on how such
technologies have supported or may support regulatory decision-making and have assisted in
addressing specific efficacies, toxicities, or background lesions. Knowledge of the above
technologies and their applicability in preclinical and clinical studies will help investigators to
develop improved study designs and to refine existing approaches according to the principles of
the 3 Rs.

Track E: Microbiome
(Co-Chairs: Reinhilde Schoonjans and George Kass)

Microbiome refers collectively to communities of microorganisms and their genomes in a
defined environment, such as in humans, plants, animals, soils and aquatic environments.
Microbiomes include many life forms like bacteria, archaea, viruses, or eukaryotic micro-
organisms (such as protists, fungi, and algae). Because of their ubiquitous presence,
microbiomes occupy a central position in the “One Health” framework, which approaches
human, animal, and plant health from a new integrated perspective.

Many recent research projects have offered new insights into the associations between
microbiomes and a wide range of diseases. Ongoing studies demonstrate that microbiome
structures and dynamics across the food system (from soils and marine habitats to plants,
animals, and the foods produced from them) can have both direct and indirect effects on
human/animal microbiomes and health, in addition to their obvious impact on food quality,
safety, and sustainability (CNBBSV concept paper, 2019).

The microbial ecosystem most explored is the microbiome of the human gut. This microbial
community interacts with the host and the intestinal mucosa. There is mounting evidence on
the role of gut microbiome in several enteric and systemic disorders in humans. Interactions
between the microbiome and an environmental chemical modulator might influence host
health through direct chemical-induced changes. The capacity of chemical modulators to induce



microbiome changes in animals has been demonstrated with a variety of pesticides, metals,
artificial sweeteners, and drugs.

In the absence of explicit legal requirements to account for microbiome in risk assessment,
there is no guidance nor methodology in place to systematically account for possible effects
on/by microbiome on human/animal/plant health in risk assessments of regulated substances.
The main objective of this session is to discuss with regulatory scientists around the world the
risk assessment questions to be asked and the appropriate starting points for meaningful action
in this field.

Speakers will share their insights about the impact on/by microbiomes when exposed to
chemicals or biologicals. Furthermore, the strengths and weaknesses of methodologies that
may be useful for risk or benefit assessment need to be discussed. As microbiome assessment
lies at the intersection of chemical and biological risk assessment, it will provide opportunities
for these two disciplines to collaborate and foster mutual understanding on their respective risk
evaluations.
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