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Introduction. Given the on-going advancement in cell and gene therapies (CGTs), the considerations for nonclinical and chemical, manufacturing and controls (CMC) evaluation required for their clinical trial entry are naturally evolving. The Asia Pacific region stands out in driving the global effort for their development, incentivising the conduct of clinical trials in Australia. CGT trials are preceded by nonclinical studies and CMC strategies to provide robust efficacy and safety data, and production methods in support of its clinical indication. For the development of these products, a ‘one size fits all’ concept does not apply. Rather, a case-by-case approach needs to be adopted.
Aim: To highlight the contextual nature involved in developing CGTs and provide insights into some key considerations on the nonclinical and CMC of these therapies in order to advance to specifically designed and tailored clinical trials.
Discussion: A CGT nonclinical program generally contains pharmacology, toxicology and biodistribution studies. Study design should be customised and consider the characteristics of the product including method of delivery, mechanism of action (MOA), target disease and treatment regimen. A major challenge is identifying a relevant animal species or disease model that allows for adequate safety and efficacy evaluation, prompting the use of animal-derived analogous or surrogate comparators. Translational barriers to development include potential tumorigenicity, and specific to gene therapies, off-target effects which require a thoughtful approach to study design and incorporation of study endpoints. Key CMC considerations include raw materials, manufacturing, analytical methods, and chain of custody. Manufacturing CGTs involves complex processes with accelerated timelines, unclear modes of action, and challenges in scaling up and standardisation. Displaying product suitability in formulation and container is critical, while analytical methods must be robust, accounting for sample and reference standard availability. Often, multiple assays are required to elucidate MOA. Adequate characterisation data is needed to support these methods, and finally, critical elements of chain of custody encompass sample tracking, packaging, and shipping, storage and validation of equipment, and documentation.
Conclusion: Challenges remain that limit the widespread translation of CGTs. The diversity of CGTs necessitates a product-specific testing and production strategy to ensure successful entry into clinical trials. 
