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Abstract

JNC has developed a novel MMC resin for post rProtein A mAb capture polish
processing to remove HCPs. Cellulose beads with various pore sizes were coated
with the unique ligand comprised of long alkyl chain and primary amines. The
impact of pore size was evaluated for HCPs removal in mAb flow-through
polishing format and demonstrated that a larger pore size bead architecture was
able to remove HCPs from higher mAb loading samples. Results from this study
show that an optimized MMC resin has the potential to remove HCPs from
rProtein A elution fractions more efficiently in flow-through mode processing.

Introduction

Host cell proteins (HCPs) are known as process related impurities of
biopharmaceutical products such as monoclonal antibody (mAb) cultured in
Chinese hamster ovary (CHO) cell culture. Some HCPs show unwanted immune
responses themselves, and others have enzymatic activities which have the
potential to degrade product molecules. An efficient HCP removal polishing step
post rProtein A capture in downstream is required. Multimodal chromatography
(MMC) resins are increasingly being used for mAb purification polishing
processes because of their efficient removal of HCPs and mAb aggregates from
post rProtein A elution fractions. In our previous study, the ligand comprised of
long alkyl chain and primary amines showed excellent HCPs removal (Figure 1).
In this poster, we will describe the impact of base beads pore size on HCPs
removal during mAb purification process using a flow-through polishing format.
In addition, we will demonstrate the HCPs removal efficacy of various loading
condition with the optimized MMC prototype resin.

Figure 1 MMC prototype structure
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Impact of pore size of base matrix on HCP capacity

The impact of base bead pore size was examined with five different crosslinked
cellulose beads whose surface was coated with the MMC ligand. Prototype 5 has
over 1 um continuous pore structure (Figure 2). 1010 mg/mL-resin of mAb was
applied to 0.3 mL pre-packed columns and breakthrough peak behavior of HCPs
monitored (Figure 3). A summary of mAb purification and removal of HCP is
shown in Table 2.

Figure 2 SEM images of base matrices
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Figure 3 Breakthrough curves of HCPs. mAb purification procedure
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Table 1 Summary of mAb purification in flow-through study.

Average Estimated mAb mAb

particle pore size  monomer HCPs in monomer momnf)\rl:\er HCPs in FT
diameter fromiSEC  purityin feed (ppm) purity in FT ield (%) pool (ppm)
(um) (nm) feed (%) pool (%) Y
Prototype 1 87 132 97.5 2421 97.9 97.3 297
Prototype 2 89 252 97.2 2474 98.3 99.7 133
Prototype 3 89 410 97.2 2474 98.1 100.5 99
Prototype 4 91 444 97.2 2474 97.6 100.1 7
Prototype 5 81 849 97.2 1718 97.7 99.4 8

v Prototype 4 and 5 showed excellent HCPs clearance and high % recovery of
mAb monomer as seen by SEC analysis at an initial load of 1000 mg of post-
rProtein elution fraction.
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Influence of Loading condition

Various loading conditions regarding residence time and conductivity were
examined using prototype 5 to investigate the HCP-reduction dependence on
loading condition in flow-through.

Figure 4 Influence on loading conditions (left: processing residence time, right: conductivity
of mAb solution) for HCPs removal ability of prototype 5.
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Table 2 Summary of mAb purification with prototype 5 under various loading (600 mg-
mAb/ mL-resin applied)

L . . mAb monomer . mAb monomer mAb .
Co(rrlr:isu/tfrlr\:)lty Resui::it;le)tlme purity in feed HCF(,S |r:nf)eed purity in FT monomer H:;s('" 'F"‘I')
(%) PP pool (%) yield (%) PO (PP

6 4.0 98.2 615 98.0 99.4 8
6 20 98.2 615 97.7 99.5 7
6 1.0 98.2 615 98.2 99.3 10
6 0.5 98.2 615 97.6 98.4 12
6 4.0 98.8 269 99.4 99.1 5
14 4.0 98.8 269 99.3 101.6 16
20 4.0 98.8 269 98.7 99.0 24
25 4.0 98.8 269 98.6 101.0 79

v The HCP removal ability of prototype 5 is independent of residence time
owing to its large continuous pore structure.

v’ The loading conductivity influences the HCPs reduction because the ligand
has the electrostatic interaction moieties.

Comparison to commercially available MMC resins

The new MMC resin was compared with commercially available resins.

Figure 6 Breakthrough curves of HCPs in the comparison study
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Table 3 Summary of comparison between prototype 5 and commercial resins in mAb
purification (1010 mg-mAb/1 mL-resin applied)

mAb monomer

mAb monomer HCPs in feed e mAb monomer HCPs in FT pool
purity in feed (%) (ppm) P"‘)m zf,/‘{,;:T yield (%) (ppm)
Prototype 5 97.2 1718 97.7 99.4 8
Cellufine MAX IB 96.7 2229 97.8 96.3 59
Capto adhere 97.2 1718 97.6 95.6 513

v Prototype 5 removed HCPs more efficiently than commercial MMC resins

Conclusion

v JNC has developed a MMC resin with a unique ligand and pore structure for
retaining HCPs in a post rProtein A mAb capture polishing step.

v’ The pore size influenced the HCP retention ability of the MMC resin.

v Large pore structure enabled reduced processing time.
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