Virus Counter®

Dramatic Time Savings for Cell Culture Vaccine Development

INTRODUCTION

Protein Sciences Corporation (PSC) in Meriden CT uses their patented baculovirus expression vector
system to produce proteins for vaccines. The recombinant baculovirus is grown in insect cells in a
serum free suspension cell culture system. PSC is poised to become the first vaccine manufacturer to
produce an FDA approved influenza vaccine (FIluBlok®) using cell culture.

Currently, available influenza vaccines are produced in fertilized chicken eggs. However, egg-based
production methods have several industry-wide problems, including long planning and procurement
times for eggs, extensive purification to remove egg-based impurities, and antigenic variability relative
to original clinical isolates due to the need to create a viral hybrid that grows well in eggs. Cell culture
methods have the potential to overcome many of these limitations by significantly reducing
production times thereby enabling a more rapid response to potential pandemic viral strains.

CHALLENGE

Quantification of virus levels during the fermentation process can be used to infer protein expression
and to optimize harvest time. Traditional virus quantification methods such as plaque assays are too
slow to allow for real-time monitoring. In fact, baculovirus quantification of viral stocks by the plaque
titer assay requires approximately 6 days, which can significantly delay vaccine production. Scientists
typically rely on indirect methods to judge fermentation success. One such indirect method is a
measurement of host cell viability as a function of time during fermentation. While host cell viability is
generally a reliable method, it can be compromised for many reasons and the measurement may or
may not be indicative of virus production. Scientists at PSC sought a real-time method for virus
guantification during fermentation as a means to enhance productivity by ensuring immediate
feedback on growth conditions and virus production.

SOLUTION

The Virus Counter provides a direct measurement of virus particle concentration within minutes. To
evaluate the potential of the Virus Counter to address their real-time monitoring needs, scientists at
PSC collected a time-course sample set during several fermentation batches. In this case, the cell
culture system was designed for generation of vaccine targeted influenza hemagglutinin (HA). Each
sample was first analyzed for host cell viability using a CEDEX cell counting system and subsequently
centrifuged to remove cells and excess cellular debris. The supernatant samples were shipped frozen
and blinded to InDevR for analysis on the Virus Counter. InDevR reported average virus particle
concentrations for each sample in each time course set based on three measurements. The HA
content expressed by cells after extraction from each batch was also quantified by PSC with the
laborious SRID method. PSC subsequently provided host cell viability values as well as representative
protein yields for each batch.
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RESULTS
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These initial studies indicate that the Virus Figure 1. Results for three fermentation batches showing good product yield. Top
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plaque assays. “It is enough for me to say that L A
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2 hours of work and 6 days of waiting for results with only 30 min to 1h to get a conclusive result. The Virus Counter has
had and will have a great impact on our work stream, specifically when results are needed right away to start the next
step of an experiment,” said Dr. Wafaa Mahmoud, Cell Culture Manager. PSC scientists now have a Virus Counter
in-house and anticipate that such dramatic time savings could lead to enhanced productivity and shorter time to
market in the challenging and time-critical vaccine industry.
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