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The FDA Modernisation Act 2.0, enacted in December 2022, marks a pivotal shift in preclinical drug development by removing the legal requirement for animal data prior to initiating clinical trials. It formally authorises New Approach Methodologies (NAMs), including cell-based assays, micro-physiological systems, and in silico models as valid scientific evidence for regulatory submissions.

Progress has been rapid. The FDA's Innovative Science and Technology Approaches for New Drugs (ISTAND) programme, launched in 2020, began qualifying innovative tools, with the first Organ-on-Chip model accepted in September 2024. In 2025, the FDA outlined a roadmap to phase out routine animal testing over the next three to five years, prioritising the use of NAMs in Investigational New Drug (IND) applications and introducing incentives such as expedited reviews and reduced testing requirements.

NAMs offer clear advantages, including improved human translatability, reduced development costs and timelines, deeper mechanistic insights through omics technologies, and ethical benefits by minimising animal use. Global regulatory agencies are increasingly aligning with this shift, fostering international acceptance of non-animal methodologies.

Nevertheless, challenges persist. Certain NAMs still require further validation to accurately predict complex clinical outcomes. Technical limitations also remain in modelling multi-organ interactions and chronic toxicity endpoints. Regulatory harmonisation is ongoing, and broad adoption will require continued investment in infrastructure, validation frameworks, and workforce training.

This presentation will trace the legislative trajectory, review current implementation progress, and provide a balanced assessment of the potential and limitations of NAMs in reshaping modern drug development pipelines.

