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Although frequently used in chemical industry detailed models for downstream
processes have rarely been applied to the downstream processes of biological or

pharmaceutical products. A typical downstream process for the purification of

biological products comprises six general purification steps: cell removal,
concentration, capture, purification, polishing and filing [Harrison 04]. Each
purification step can consist of different
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simulation environment Aspen Custom Modeler™ (see fig. 2). For chromatography
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are taken into account [Gu 90].

Fig. 2: Implemented models and their complexity

The transport dispersive model for the membrane adsorbers used in this study is



based on the model described by Suen and Etzel (1992). For ion exchange
chromatography and membrane adsorbers the steric mass action model developed
by Brooks and Cramer (1992) is used to model the competitive sorption of proteins

onto the stationary phase.

Based on these models a complete, generic downstream process model has been
developed in which each unit operation can be replaced easily by another one.
Despite of model complexity the process model proves robust numerical

convergence properties and offers valuable model flexibility.

This process model is used to compare and optimize different process setups of a
chromatographic human serum albumin purification process which has been
described by Curling 1980. The conventional chromatographic setup is compared
with a setup incorporating ion exchange membrane adsorbers with respect to

productivities and yields without the need of elaborate experiments.
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