Concentration and purification of a baculovirus by ion
exchange membrane chromatography
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Insect viruses are central components of current manufacturing processes producing
recombinant proteins such as enzymes and human or animal vaccines at industrialscale. This required the development of methods for virus purification and
concentration. Application of adsorptive membranes based on the electric interaction
between charged components of a liquid phase including viruses and ionic groups
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chromatography (IEMC) is a potentially simple and efficient method for virus
concentration and purification. To optimize process conditions, viral activity was
measured as a function of pH ranging from pH 3-8 and ionic conductivity of
electrolytes ranging from 0.77- 78.00 mS/cm in the eluate. Viral infectivity rapidly
decreased when ionic conductivities fell below 5 mS/cm (i.e., water flux from the
surrounding liquid into the viral particle equivalent to an osmotic pressure change of
about 0.49 MPa) or at H3O+ activities below pH 5.5 (rationalized with particle
aggregation). Relative to the total amount of proteins present in the liquid volume
processed IEMC excluded the major protein fraction in the eluate. The polyether
sulfone-based membrane with quaternary ammonium ligand appears most promising
for reduction of host cell protein and concurrent virus.
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