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Abstract

Packaging heterogeneity in recombinant adeno-associated virus (rAAV) manufacturing may lead to potential
product-related impurities like ‘empty’ capsids, capsids containing partial vector genomes, and capsids
containing different DNA impurities. It is technically very challenging to reduce or eliminate ‘empty’ capsids Iin
down-stream processing, especially in a scalable manner. Here we describe a fully scalable method to efficiently
enrich the percentage of full capsids by anion exchange chromatography.

An anion exchange (AEX) chromatography step was established in isocratic elution mode and optimized by
design of experiment (DoE) studies. After an initial screening of different resins, a strong anion exchanger was
selected for further development in step gradient mode. DoE data were evaluated using chromatography UV and
Stunner® (Unchained Labs) data. The DoE center point run results were confirmed by gPCR (recovery data) and
mass photometry analysis (enrichment and percent full data).
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Based on the Dok studies it was determined that the capsid load and salt concentration during the empty particle
elution phase are the most critical process parameters to achieve a high percentage of full particles and a
satisfactory yield. The scalability of the AEX step was demonstrated by polishing material from an entire 50-liter
scale run applying the optimized step gradient conditions. The enrichment factor was dependent on the
proportion of full' and ‘empty’ capsids in the load material. We obtained an up to 3-fold enrichment of full
capsids compared to input material, or about 75% ‘full’ determined by mass photometry at a vector genome step
recovery of ~707%.

The AEX chromatography process is designed to be optionally plugged into downstream processing depending
on required product specifications. It is readily scalable and represents a tool that can be adapted for specific
expression cassettes or capsids.
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The lower the 7%-full of
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higher the fold-
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yield obtained if the
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