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MmADb Product Consistency Achieved in Long Duration Microfiltration-Based CHO Perfusion Process

Douglas Rank, Christopher S. Martin, Lee Madrid, Michael W. Phillips
EMD Millipore Corporation, 80 Ashby Rd, Bedford, MA 01730 USA

Abstract \ Results

Perfusion processes have traditionally been used for the Develop a LD Perfusion Cell Culture Process
generation of unstable proteins in cell culture systems. The use « Initial studies successfully demonstrated application of a baseline perfusion process to Mobius 3L® single-use (SU) bioreactor and subsequent scalability to the Mobius ® 50L single-use bioreactor (Figure 1).
of perfusion for production of stable proteins has been limited by « The implementation of bioreactor volume automation, reduced heating blanket size, and improved PID tuning improved process control variability (Figure 2A&B: temperature example).
low product concentration, media costs, and system complexity. « Improved cell growth consistencies with durations of 30* days were obtained in Mobius 3L® bioreactors using improved perfusion process (Figure 3).
However, W'_th the _a_dvent of new single-use techpology, c_eII Figure 1A&B. Mobius® 3L & 50L SU Bioreactor Scalability Figure 2A&B. Improved Temperature Control Figure 3. Long Duration Perfusion: Improved Growth
culture media specifically formulated to support high density
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observation, we have investigated the impact viable cell density
(VCD) and cross-flow rate on protein sieving through a Evaluate Effect of VCD & Cross-flow on Protein Sieving
microfiltration-based (MF) cell retention device connected to a « A schematic of the experimental setup used for evaluation and the resulting differences in titer over time are shown in Figure 4A&B.
Mobius® 3L single-use bioreactor operated in a 30" day « Areduced sieving profile was observed when the VCD target increased to 40E6 vc/ml (Figure 5). An increase in ATF ™2 cross-flow rate did not improve the reduced protein sieving trend (Figure 5B).
perfusion process. It has also l_:)een reported that perfuspn Figure 4A&4B. Protein Sieving: Titer in Bioreactor and Harvest Figure 5A&B. Protein Sieving: VCD and Cross-Flow
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Arrows indicate specific harvest stream sample points for product quality analysis in Figure 7.

CHO cells expressing a therapeutic mAb were grown and
expanded first in shake flasks until sufficient cell density for
inoculation of the bioreactors. Mobius® 3L single-use bioreactors
were used for perfusion and fed-batch runs with working volumes
of 1.7L. The ATF™ perfusion device was connected to the

Product Quality Consistency (Perfusion vs Fed-batch)
« Glycosylation profiles obtained from the harvest stream of perfusion presented in Figure 6 are more consistent over time compared fed-batch (Figure 7).
* For perfusion, equivalent glycosylation profiles were observed after VCD bleed target stabilized on Day 19.

 Long-duration perfusion (30+ days) was

harves_t Ilne_ of the bioreactor. Detalle_d process parameters for Figure 6. Perfusion: Glycosylation Species % Figure 7A&B. Fed-Batch VCD & Glycosylation succe_ssfully demonstrated in Mobius® 3L single-
perfusion bioreactor runs are shown in Table 1. use bioreactor.
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