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Novel Protein A Resin: Synthetic Polymer Matrix Design Impact
on Antibody Binding Capacity
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Synthetic polymer matrix designs with various physicochemical properties were investigated as an
alternative to commercially available Protein A resins. Through JSR Poronomics™, our proprietary technology
for the design of hydrophilic and porous resins with large surface area, JSR has developed a novel Protein
A resin with high antibody binding capacity.

The polymer for the porous resins with various structures and immobilized recombinant Protein A
were tested for antibody binding capacity. Based on the series of experiments, it was found that hydrophilic
matrices resulted in high antibody binding capacity. However, the hydrophilic matrices were highly
compressible due to their soft porous polymer characteristics. To avoid deformation due to compression,
cross-linking was introduced to synthesize a hydrophilic rigid porous polymer. The effects of polymer bead
size and porosity were also investigated in order to develop an optimal biopharmaceutical manufacturing
process. The optimal bead size was determined to be 50um for high antibody binding capacity and low
column pressure. The pore distribution of the beads was also designed for rapid antibody diffusion. It was
determined that matrices with larger surface areas enabled higher antibody binding capacity. The novel
protein A resin thus created allows for ease of packing and excellent hydrodynamic properties.
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Figure 1 Affinity chromatography process
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Figure 2 Influence of hydrophilicity on DBC
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Figure 3 Influence of bead size on DBC and col-

umn pressure
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Table 1 Compressive elasticity modulus

JWT 203 Agarose media 1 Agarose media 2
8.0 MPa 1.6 MPa 1.7 MPa

Defined as the pressure when the bead is com-
pressed 5% in diameter along the direction of force.
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Figure 4 Influence of porosity on DBC

Figure 5 SEM image of JWT 203
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Figure 6 Residence time influence on DBC
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Figure 8 DNA and HCP clearance level in monoclo-

nal antibody eluate
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Figure 9 Alkali stability test results with various

protein A medias
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Figure 10 Cleaning-in-place (CIP) result
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Figure 11 Monoclonal antibody elution profile
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