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Introduction

Much attention has been given to ion exchange (IEX) media as a means to improve productivity as a result of increasing demand for higher efficiency on the downstream process. Until recently, strain optimisation
for high productivity and upstream purification were the bottlenecks for most bio-processes. However, with the progress made in recent years, titers in fermentation processes have increased significantly. Obviously,
this increased volumetric productivity will help reducing the cost of goods, but it also has an impact on the downstream processing. This means that improved downstream processing media are required to handle
the increased product load in the same timeframe.

YMC has recently developed several polymer-based IEX media, known as YMC-BioPro Q and S (with quaternary ammonium [QA] and sulfobutyl [SB] functional groups, respectively). YMC-BioPro IEX media are
based on the same porous hydrophilic polymer beads with 30 or 75 um diameters, modified with the respective surface ligands. This new combination of matrix and surface ligand provides higher binding capacity
and higher recovery for bio-molecules compared to conventional IEX media. The spherical beads, with optimal surface modification, provide high dynamic binding capacities (DBC) even at high flow rates up to
1000 cm/h. Excellent selectivity is achieved by bonding QA and SB functional groups to the ligand. Both factors impact on process economy, as high flows will allow fast separations whilst excellent selectivity will
increase purity.

We show benefits of YMC-BioPro materials for superior downstream processing and separation of important bio-molecules, such as monoclonal antibodies and Immunoglobulin Y (IgY) from egg yolk.

Features of new ion exchange media for separation of biomolecules

B Newly developed hydrophilic porous polymer with low nonspecific adsorption

B Porous polymer beads with high binding capacity and high recovery of biomolecules
B 30, 75 ym porous bulk materials for capture and intermediate purification

B \ery economic prices
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Elution is the same for all IEX media tested. The influence of particle size can clearly be seen. However, there is always a trade-off between particle size and flow/pressure.
In the experiments, binding capacity varies widely and for anion exchange resins recoveries show drastic differences.

YMC-BioPro IEX materials consistently give the highest DBC's at close to 100% recovery. The material gives good separation with low backpressure. All this results in
YMC-BioPro being a high class material at a very economic price.

Comparison of Dynamic binding capacity (DBC) at different flow rate on IEX-resins for capture and intermediate purification

DBC vs. Linear velocity
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Cleaning-in-place (CIP) study of BioPro S75
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Application -Two step purification of IgY from crude egg yolk extract -
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Conclusions

. Using the optimal IEX material for a specific application can result in a significant decrease in the costs of the biopharmaceutical production. Excellent flow properties, high dynamic binding capacities at high
flow rates, coupled with generally 100% recovery can have a substantial impact on process economy. High flow rates will shorten process times, 100% recovery will reduce losses. The economic price of
YMC-BioPro Material will further improve process economy.

. 30 um and 75 um bulk materials of porous polymer are useful for high capacity capture and high efficiency intermediate purification steps.

YMC will never knowingly change any product that is under use in a validated production procedure or validated analytical method.

http://www.ymec.co.jp
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