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In 2010, Dr. Heldt began as an Assistant Professor at Michigan Technological University and was
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Her lab is focused on the purification, removal, inactivation and detection of viruses and other
pathogens.

“Virus Purification Based on Surface Properties”

In this age of modern medicine, viral diseases continue to take the lives of millions of people. The
most effective method to prevent viral infections is vaccines. However, there needs to be an

improvement in the current manufacturing process of viral products to efficiently produce new viral

vaccines and other viral products. In our pursuit to improve the purification process, we began by
studying an important surface property of viruses, surface hydrophobicity. Once we determined

that our model virus, porcine parvovirus (PPV), was highly hydrophobic, we then examined methods

to purify the virus using this principle. This talk will focus on two methods, virus flocculation in the
presence of osmolytes and aqueous two-phase extraction (ATPS). Both are alternatives to

chromatography and ultra/nancfiltration. ATPS works by partitioning the hydrophobic virus to the
PEG-rich phase, while the more hydrophilic contaminating proteins stay in the salt-rich phase. ATPS
works well on our model virus, with a 64% recovery. However, the osmolyte flocculation works well

for both the non-enveloped PPV and also the enveloped Sindbis virus. The flocculation occurs
because the hydrophobic viruses are more susceptible to the removal of water by high

concentrations of osmolytes, as compared to the hydrophilic proteins. We have achieved a recovery

of 55% infectious PPV with diafiltration, while removing >80% of the host cell proteins in one
purification step. In the future, we will determine if osmolyte flocculation has the potential to
become a platform approach to virus purification. This would greatly reduce the cost of viral

product manufacturing and expand the ability of low-income countries to obtain needed vaccines.
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