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Human pluripotent stem cells (hPSCs) and organoid technologies have transformed human
disease modelling and developmental research, providing unprecedented opportunities to
study human biology in vitro currently counting with have the generation of increasingly
complex and patient-relevant models.

We will trace the evolution of human brain organoids, from early self-organizing systems to
current models designed to better reproduce the cellular diversity, architecture and function
and complexity of the human brain from first generation organoids until latest developments
in assembloid technology with their advantages and limitations.

These advances position brain organoids as promising New Approach Methodologies
(NAMs) for human-relevant disease modelling, drug discovery and toxicology, with the
potential to complement or reduce reliance on conventional animal models. However, their
adoption as predictive NAMs requires robust benchmarking, reproducibility, defined
functional endpoints and validation against human biology.
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