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o Improve process understanding of impurity removal.
o Connect to upstream steps for end-to-end processing.
o Implement in-process monitoring and control.
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Check out Heldt Bioseparations lab: 

o PEG-Citrate ATPS delivers 62-100% recovery for all 
viruses and viral vectors tested.

o Final protein and DNA titers are generally consistent 
regardless of the starting titer.

o Continuous ATPS delivers similar PPV recovery to batch.
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Aqueous Two-Phase Systems (ATPS):
raw materials-based liquid-liquid extractions.
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Materials & Methods

Results & Discussion

Protein and DNA removal are generally consistent regardless of the initial titers.  

Overall viral vector recovery was at least 62% for all viral products for at 
least one of the pH shift conditions tested.

50% lower production costs compared 
to traditional, large-scale processes4.
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Continuous ATPS 
delivers statistically 

similar PPV recovery 
to batch ATPS.

Complete mixing and 
settling are key to 
continuous ATPS 

performance.

Goal: Lower cost per dose by creating a 
platform for continuous purification of 

viral vectors.
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Continuous processing has created 
major efficiency gains in monoclonal 

antibody manufacturing.

90% Reduction in downtime1

75% Reduction in process footprint1
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Analytical Methods 

MTT Assay:
Infectious virus titration

PPV, HSV

Digital droplet PCR (ddPCR):
Viral vector titration

AAV, LV, IBV

Gator Biolayer Interferometry:
AAV capsid titration

Bradford Assay:
Protein quantitation

Picogreen Assay:
DNA quantitation
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ATPS Condition (pH Step 1 → pH Step 2)

Transitioning from batch to continuous processing yielded:

Figure created by Xcelpros.com

Viral Products Tested with ATPS

Porcine Parvovirus
(PPV)

Non-enveloped
pI = 4.8 – 5.1

Adeno-Associated Virus 2
(AAV)

Non-enveloped
pI = 5.9

AAV 9
Non-enveloped

pI = 5.9

Lentivirus
(LV)

Enveloped
pI = Acidic

Herpes Simplex Virus
(HSV)

Enveloped
pI = 4.9

Influenza A/B
(IBV/IAV)
Enveloped
pI = Acidic

PPV AAV2 HSV LVAAV9 IBV

BLI can detect AAV2 in diluted 
citrate-rich product.

PPV AAV2 HSV LV IBV
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