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Case study Model implementation

We present an industrial case study on an intermediate Isotherm definition

purification of a monoclonal antibody (mAb) based on high- Under low load conditions, we observe a typical Gaussian peak shape that

protein-load-density ion exchange chromatography (IEX). transforms into a trapezoidal shape with increasing load (Fig 2). Using ki %= Keg (N = Xj=a(v; + Gj)qj)V YC, - Csait G.
Under the prevailing circumstances of a high protein load Mollerup's generalized ion exchange (GIEX) isotherm (Eq 1)(2), the observed

density and a low salt concentration in the protein sample, an elution peak shapes could be recovered. Compared to the commonly V = eXp¢ * KsaitCsat

unusual elution peak shape occurs. This phenomenon cannot used steric mass action isotherm (3), the GIEX isotherm introduced two

be modeled with the commonly used equations for IEX (Fig 1). additional parameters to approximate the asymmetric activity coefficient. Eq 1. Mollerup’s generalized ion exchange model.

We also consider the transferability of small-scale model

parameters to process scale up. Parameter estimation

We showed that the parameters can be determined by inverse peak fitting (4), which suggests that further process development
can be done quickly and easily in silico (see 2-4 for derivation of the isotherm models and detailed parameter interpretation).
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ielding

Simulated curves are plotted in orange (A), green (B), or light blue (C). Measurements are in dark blue. Partially adapted from (4).

Fig 1. Effects occurring inside a chromatographic column.

Results and discussion
Model design and experiments Scale up - |
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estimation with the deterministic algorithm CERES. Fig 3. The 16 mL simulation (orange) repeated using model parameters from 1 mL scale (green) and 0.6 mL scale (blue) under (A) low load density and (B, C) high load
density. UV measurements are shown in dark gray. Partially adapted from (4).
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