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Based on their broad scope of application, monoclonal antibodies (mAb) and upcoming more-often 

fragments are being used as therapeutic agents and for diagnostics. Optimizations in upstream 

processing concepts have led to increasing product titers and raised impurity profiles [1–3]. 

Variations in composition of the complex cultivation broth represent challenges in the downstream 

processing of biotechnological produced proteins. Furthermore, existing challenges in process 

engineering rise, since regulatory agencies demand higher product quality as well as an advanced 

understanding of the process and product. New technologies and methods are necessary in order to 

fulfill those requirements. 

This talk will address a total process integration of upstream and downstream (Figure). The aqueous 

two phase liquid liquid extraction [4] in combination with a chromatographic operation, i.e. iCCC [5] is 

being used as alternative manufacturing route. The classification of host cell proteins (HCPs) into “The 

Good, the Bad and the Ugly” based on their physicochemical properties (i.e. isoelectric point, 

molecular weight and hydrophobicity) leads to an enhanced process understanding by characterizing 

the process separation efficiency [6].    

 
Figure: Integration of USP and DSP for a systematic bioprocess development 
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