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Figure 1. Throughput of a virus filter Viresolve® Pro using a negatively

charged prefilter Viresolve® Pro Shield using feed solutions at different pH
and conductivity values.
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Prefilter & Viresolve Pro (1:1 Area) Mass Throughput
(4 g/L Seracare IgG, pH 4.0, 2.0 mS/cm, 30 psi)
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Figure 2. Mass throughputs of Viresolve Pro (VPro) using new adsorptive
membranes as prefilters.
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Prefilter - Viresolve Pro Train (Volume vs time)
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Figure 3. Volume vs. Time curves for buffer and protein solutions for
various prefilter/\VVPro combinations. Slopes of the curves correspond to
permeabilities.
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Prefilter - Viresolve Pro Train Permeability
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Figure 4. Permeability changes of buffer and protein solution of various
prefilter/\VPro combinations.
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Figure 5. lllustration of a possible mechanism of 1gG aggregate interaction
with the membrane surface containing Acrylamide.
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Static Seracare IgG capacity @ pH 4.0 vs. Conductivity
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Figure 6. Static binding capacities for 1gG of various CEX surface-modified

membranes.
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Aggregate capacity eluted from 4.0 kg/L (1.3 kg/m?) dynamic Loading
(10 g/L Seracare, pH 4, 2 mS/cm)

Aggregate Capacity (mg/mL)

Base 4.8% 2.4% 1.8% 1.8% 1.8% 1.8% 1.8% 1.8%
Membrane |AMPS, 0% | AMPS, | AMPS, |AMPS,0%| AMPS, | AMPS, |AMPS, 0%| AMPS,
DMAM 24% | 3.0%AM AM 3.0% | 3.0%AM AM 3.0%
DMAM DMAM | (TEGDA) | (TEGDA) | DMAM

(TEGDA)

(2) (8) @) (3) (18) ®) (a7 (18) (19)

Figure 7. Aggregate binding capacities for 1gG of various CEX surface-modified
membranes.

7/16



Aggregate capacity eluted from 4.0 kg/L (1.3 kg/m?2) dynamic Loading
Mass Throughput with Prefilters & VPro (1:1) at 30 psi
(10 g/L Seracare, pH 4, 2 mS/cm)
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Figure 8. Aggregate binding capacities for 1gG of various CEX surface-modified
membranes and corresponding VPro throughput.
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Figure 9. SEC chromatograms of elution 1gG samples of various CEX surface-
modified membranes.
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Prefilter & VPro (1:1 Area) Mass Throughput
(2 g/L Seracare 1gG, pH 7.0, 5 mS/cm, 30 psi)
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Figure 10. Performance of Acrylamide-containing hydrophobic prefilters in
comparison to currently available commercial prefilters and prefilters without
Acrylamide at pH 7.0, 5 mS/cm.
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Prefilter & VPro (1:1 Area) Mass Throughput
(0.5 g/L Seracare IgG, pH 7.5, 15 mS/cm, 30 psi)
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Figure 11. Performance of Acrylamide-containing hydrophobic prefilters in
comparison to currently available commercial prefilters and prefilters without
Acrylamide at pH 7.5, 15 mS/cm.
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Prefilter & VPro (1:1 Area) Mass Throughput
(2 g/L Seracare IgG, pH 6.0, 25 mS/cm, 30 psi)

Mass Throughput @ V75 (kg/m?)

Viresolve Viresolve 25%BAM, | 25%BAM, | 2.0% BAM 3.0 % BAM 5.0 % BAM
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Figure 12. Performance of Acrylamide-containing hydrophobic prefilters in
comparison to currently available commercial prefilters and prefilters without
Acrylamide at pH 6.0, 25 mS/cm.
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Prefilter & VPro (1:1 Area) Mass Throughput
(2 g/L Seracare IgG, pH 6.0, 25 mS/cm, 30 psi)

Mass Throughput (kg/m?2)
o
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Figure 13. Performance of Acrylamide-containing hydrophobic prefilter in
comparison to currently available commercial prefilters and unmodified base
membranes at pH 6.0, 25 mS/cm.
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MADb 01, 0.8% aggregates, 15.3 g/L, pH 7.0, 4.2 mS/cm
0.22 mL/min (166 LMH)

40
~-(3)2.5 % BAM, 2.0 % AM - VPro

-2 VPro only

30

Pressure (psi)

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
Mass Throughput (kg/m?2)

Figure 14. MADb 01 virus filtration performance with membrane (3) and without
prefiltration.
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MADb 05, 0.4% aggregates, 9.2 g/L, pH 7.5, 18 mS/cm
0.22 mL/min (166 LMH)

——(3) 2.5 % BAM, 2.0 % AM - VPro
-&-VPro only

Pressure (psi)

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
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Figure 15. MADb 05 virus filtration performance with membrane (3) and without
prefiltration
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MAb 07, 4% aggregates, 7.0 g/L, pH 8.0, 8 mS/cm

0.22 mL/min (166 LMH)

40

%\
e
g
3>
7))
&
o I —-(3)2.5 % BAM, 2.0 % AM - VPro
10 ; -B-VPro only
B ——(5) 0.2 ym Polyamide membrane- VPro
: —*=(4) 0.2 ym Polyethersulfone (PES)membrane - VPro
0 T T T T T T T
0.0 0.5 1.0 1.5 20 25 3.0 3.5

Figure 16. MADb 07 virus filtration performance with membranes (3), (4), (5), and

without prefiltration
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