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INTRODUCTION & AIM

Regulatory toxicology and risk assessment are experiencing substantial changes. At a global level,
institutions, regulatory agencies and the scientific community have embraced the objective of
revolutionizing the paradigm of the evaluation of regulated products, contaminants and pollutants,
with marked consequences for food safety standards. For these reasons, the conventional
strategies that made massive use of animals have been gradually replaced by New Approach
Methodologies (NAMSs). These models, based on stand-alone or integrated in vitro, in chemico, in
silico and ex vivo methods, guide the transition towards Next-Generation Risk Assessment (NGRA)
[1,2]. The implementation and usage of NAMs in the regulatory context have been becoming main
objectives of worldwide governmental bodies and agencies, including the European Food Safety
Authority and United States Food and Drug Administration. Among NAMs, organoids are promising
self-organized 3D in vitro models, able to mimic the key structural, functional and biological
complexity of an organ and recapitulate physiology and molecular profiles closer to native tissue

[3].
Looking at this context, this study aimed to set up and optimize an efficient methodology for the
establishment of human intestinal derived organoids (HIOs) and verify that they faithfully express
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v* Organoid Optimization and generation of pathological models: Refining the methodology for consistent This study successfully established and optimized a reliable methodology for generating HIOs that closely
generation of high-quality HIOs and inflamed models. replicate native intestinal tissue. The molecular characterization confirmed that HIOs express key markers of

v’ Stress Testing Expansion: Extending toxicant exposure studies to assess a wider range of contaminants
and regulated products.
v" Molecular Characterization: Continued validation of HIOs by examining additional intestinal markers and

intestinal cell types, validating their physiological relevance. HIOs demonstrated robust responses to selected
products, making them promising candidates for regulatory toxicology and risk assessment applications.

establishment of relevant molecular signature and cell types for greater precision. Moving forward, refining quality control measures and conducting thorough validation studies will be essential
v" In-house Validation Studies: Conducting comprehensive in-house validation to standardize HIO protocols for integrating HIOs into regulatory frameworks, fulfilling global efforts to adopt NAMs. Overall, this research
for regulatory use. contributes to advancing non-animal testing models and paves the way for HIOs to be widely used in NGRA.
v' Collaboration with Regulatory Bodies: Working with institution and agencies (e.g. EFSA and FDA) to
integrate HIOs into regulatory frameworks. References:
v' Tissue-Specific Applications: Developing and adapting organoid models for other tissues/organs to 1. Bos, PMJ, Geraets L, Wit-Bos L, de Heringa M, van Engelen J. ALTEX. 37, 395-408 (2022) doi: 10.14573/altex.1912041
broaden applicability across various toxicology assessments. 2. Cattaneo |, Astuto MC, Binaglia M, Devos Y, Dorne JLCM, Fernandez Agudo, A, Fernandez Dumont, A, et al. Trends Food Sci
v Automated Organoid Production: Exploring automation techniques to streamline HIO production for high- Technol. 2023, 133, 277-290, doi: 10.1016/}.ifs.2023.02.006.

throughput screening in regulatory testing. 3. Zhao, Z., Chen, X., Dowbaj, A.M. et al. Organoids. Nat Rev Methods Primers 2, 94 (2022) doi: 10.1038/s43586-022-00174-y
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