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based on Continuous Lysis and Membrane Chromatography
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— 1 Introduction
The growing demand for plasmid DNA (pDNA) in gene therapy and vaccine development requires efficient and scalable production methods. Traditional batch
lysis methods face limitations with long mixing times, high shear forces, and inconsistent lysis control. Additionally, resin-based purification is time-consuming
and requires extra steps like RNA precipitation and tangential flow filtration (TFF). This work presents a continuous cell lysis device with low-shear pumps and
a loop reactor for precise lysis control and minimal shear damage. Combined with Natrix® Q membrane chromatography, it allows high flow rates and RNA
reduction without chemicals, optimizing conductivity for faster, cost-effective pDNA production with high supercoiled pDNA purity.

— 2 pDNA productlon process y — 3 Experimental setup .

) o Mixer
(/[' b) 4 N lli | | | Y - Piitnp (outlet)
00, ,'?“,. ]J @ = f‘: _,‘""‘ = S — m—- —®—0 To filtration

Gene of Bioreactor Centrifugation Batch lysis ~ Filtration TFF  Resinbased  pgjighing  Final
interest purification formulation

Loop reactor
10 m lenght
6mmi.D.

Pump

Lysws buﬂ‘er

, 1 s Mixer
T m s -

oy i > { Resuspended (intet)
da T {
- D@ 1 2

ahalial

Figure 2: Schematic drawing of cell lysis device
(Levitronix GmbH). Resuspended cells are mixed with
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LFigure 1: Traditional versus intensified pDNA production process.
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