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Continuous Capture Step of a Monoclonal Antibody Downstream Process
with Amsphere™ A3
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There is increased interest in continuous processing for Immunoglobulin G (IgG) purification in bind and elute
mode. This is because such continuous chromatography offers higher productivity and cost effectiveness than conven-
tional batch mode. We have developed a continuous chromatography unit operation with a high-capacity monoclonal
antibody (mAb) affinity resin, Amsphere™ A3, and compared its performance with the other resin in the market. Good
chromatographic performance was obtained in regard to dynamic binding capacity (DBC) at high flow rate, and impuri-
ty clearance such as host cell protein (HCP) and DNA. Also, the results were comparable to those of batch process.
These results show that high productivity with good impurity clearance can be expected at continuous capture step

using Amsphere A3.
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Figure 1 Protein A purification process.
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Figure 2 Breakthrough curve and capacity utilization. Maximum binding capacity of column is described as (a) .
DBC @10 %BT is the area within dotted line at (b). To avoid product loss, sample load amount of batch
chromatography is 70 % to 90 % of DBC. With continuous chromatography, capacity utilization increases
described as (c) because second column capture breakthrough product.
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Figure 3 Twin-column continuous chromatography.
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Column1l : Load
Column2 : Wash, Elution, CIP

Table 1 Productivity simulation conditions

Continuous process Batch process
Resin Amsphere A3
Column LD. 05 05
(cm)
Column BH 5 20
(cm)
Number of 9 1
columns
1gG titer
(a/L) 15, 45 15, 45
Target Loading
amount 15 15
(g)
RT 2 min (150 cm/hr)
(min) 1 min (300 cm/hr) | 4 min (300 cm/hr)
0.5 min (600 cm/hr)
Loading 50 %, 70 %, 90 % 80 % of 10 %BT
Step cv* RT (min)
Wash I 3
Wash II 3
Wash I 3 CIP-
Elution 3 2 for continuous
- 8 for batch
Strip 3 Other:
EQL 3 Same as condition above
CIP 3
EQ2 3

*CV = Column Volume
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Table 2 Purification conditions

Continuous process Batch process
. Amsphere A3
Resin 50 um Agarose Amsphere A3
Column 1D. 05 05
(cm)
Column BH 5 10
(cm)
Number of 9 1
columns
RT 0.75 min (400 cm/hr) .
(min) | 05 min (600 cm/hy) | 1O min (400 cm/hr)
Loading 70 %BT 80 % of 10 % BT
Number of 4 1
cycles
Step Buffer CV
Load Bevacizumab BS, Titer 1.6 g/L -
Wash I 20 mM Sodium Phosphate, pH7.5 3
20 mM Sodium Phosphate,
Wash I 1 M NaCl, pH75 3
Wash II 20 mM Sodium Phosphate, pH7.5 3
Elution 100 mM Sodium Acetate, pH3.3 3
Strip 100 mM Acetic Acid, pH2.8 3
EQ1 20 mM Sodium Phosphate, pH7.5 3
CIP 0.5 M NaOH 3
EQ2 20 mM Sodium Phosphate, pH7.5 3

*CIP: RT (Residence Time) = 2 min, 150 cm/hr (continuous process),
RT =4 min, 150 cm/hr (batch process),
Other: RT is same as condition above.
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Figure 4 DBC comparison between Amsphere A3 and Agarose resin.
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Figure 5 Productivity of Amsphere A3 with various conditions.
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Productivity 3% & 117z (Table 3).

Table 3 Recovery and measured productivity

Continuous process

Batch process

Resin Amsphere A3 50 pm Agarose Amsphere A3
RT (min) 0.75 min (400 cm/hr) | 05 min (600 cm/hr) | 0.75 min (400 cm/hr) | 1.5 min (400 cm/hr)
Loading 70 % BT 70 % BT 70 % BT 80 % of 10 % BT
Binding Capacity (g/L-resin) 65 49 71 34
Calculated Productivity (g/ (L-hr)) 30 35 29 27
Recovery (%) 98 99 95 97
Measured Productivity (g/ (L-hr)) 30 35 28 26
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Figure 6 Impurity clearance.
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