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The in-situ modification of chromatography adsorbents using atmospheric
pressure plasma.
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Despite monumental changes in biopharmaceuticals manufacturing in recent

decades, the basic blueprint of most modern chromatography media (i.e. polymeric

beads bearing uniform pores and surface chemistry throughout their volume) remains

essentially unchanged.This point is beautifully highlighted by the unique separation

challenges posed by ‘biological nanoplexes’, a rapidly growing and diverse product

grouping (including naked plasmid DNA, viral vectors and virus-like particles)

characterized by large physical size, fragility, complex surfaces ‘plus’ chemical

similarity to smaller contaminating macromolecular components [1]. These

characteristics prohibit the efficient manufacture of nanoplexes using routes and

chromatographic materials established for therapeutic human proteins of much

smaller dimensions.

This contribution will focus on the in-situ modification of a commercial beaded anion

exchange adsorbent using atmospheric pressure plasma generated in gas bubbles

within an aqueous solution. It is shown that exposure to He-O2 plasma effectively

etches away surface functionality (>70% reductions in plasmid DNA binding capacity),

whilst leaving core functionality essentially intact (<10% loss of Cl- exchange and

protein binding capacities) [2]; thus producing bi-layered chromatography materials

exhibiting both size excluding and anion exchange functionalities within the same

bead.

The in-situ plasma technique offers several key advantages over previously reported

‘reaction-diffusion’ balancing and lamination routes to bi-layered supports. Key among

these is its potential use as a low cost generic ‘add on’ treatment, affording facile cost

effective conversion of a wide range of adsorbentsinto more sophisticated and

expensive layered varieties.
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