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c Introduction

As the size of emerging modalities, such as viral vectors used in gene therapy, continues to increase, the performance of conventional porous
chromatography media with ~ 100 nm pores is increasingly limited by diffusional hindrance. Alternative media, such as monoliths that utilize convective flow,
have been developed to overcome these limitations. However, these media still present challenges, including low hydraulic permeability.

JNC has developed a novel permeable spherical bead, Cellufine MLP, which combines cellulose monolith technology with a conventional porous-bead
architecture. Cellufine MLP has a bead diameter of 90 um, a large porosity, and through-pores larger than 2 um. This internal monolith-like structure enables
fast transport of large biomolecules and bioparticles. In this study, we demonstrate that Cellufine MLP provides fast mass transfer despite its large bead size,
indicating a dominance of intraparticle convection. Furthermore, the chromatographic behavior can be described using a perfusion model.
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Figure 3. Chromatogram of HETP analysis. Each medium was packed into Tricorn 5/50 chromatography column (0.5 cm ID, 5 cm height). The column was equilibrated with 1 Figure 4. Plots of reduced HETP vs. reduced velocity of each proteins (Symbols: experimental data;
M NaCl, 20 mM sodium phosphate, pH7.0, and 20 pL of protein samples (1.5-2 mg/mL) were injected and eluted with the same buffer at flow rates of 0.2-4 mL/min (60-1220 Lines: perfusion model). Model parameters are from iSEC measurements except for F and t,,. Fitted
cm/h). values of F are shown in the graph with 1, = 2.84+0.4 for POROS and t,, = 1.2 0.2 for MLP.
® A flow-rate-independent peak shape indicates that convective mass transfer dominates, thereby enhancing mass transfer in Cellufine MLP.
® The nearly flat van Deemter curves for Cellufine MLP, with HETP values of approximately 25, suggest a strong contribution from perfusion.
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0 Conclusion
v’ Cellufine MLP having large continuous pore structures was designed for chromatography of large biomolecules and bioparticles
v Convection dominated transport in MLP beads indicates the potential for high-speed separation of large molecules
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