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Abstract Virus-like particles (VLPs) are non-infectious, virally-derived nanoparticles that lack a viral genome. Upon packaging a CRISPR ribonucleoprotein complex (RNP), VLPs can target and transiently deliver cargo for genome editing in vivo to specific cell and tissue types. They are safer than traditional viral vectors as they are incapable of genomic integration. Scaling up VLP production
can be cumbersome and time-consuming, requiring several rounds of optimization to transition from research to clinical scale. Additionally, consistency and reproducibility between batches is a major concern when relying on chemical methods of VLP production. Here, we utilized the MaxCyte EXPERT GTx®, a GMP-compliant electroporation instrument, to manufacture clinical-scale VLPs, in adherent and
suspension HEK cells, packaged with CRISPR Cas9 or adenine base editor RNPs for genome editing in primary human cells. We found that electroporation consistently produced high yields of functional VLPs with an optimized electroporation workflow. We also demonstrated effective gene editing at several therapeutically relevant loci in primary hematopoietic cells, such as B2M and PD-1. Furthermore,
the production of VLPs using electroporation exhibited favorable production kinetics compared to other transfection methods, enabling a one-day manufacturing process. Finally, we highlight the scalability of VLP production across a 400-fold volume range with minimal re-optimization, transfecting over one billion cells per production. In summary, our results show that MaxCyte’'s Flow Electroporation®
technology is a viable means for consistent, efficient, and scalable manufacturing of VLPs for gene editing applications and has high promise to address the needs of future clinical and commercial manufacturing.
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