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Abstract

Improvements in expression technology and cell culture processing accompanied by the increasing
volume of bioreactors have resulted in harvests with a high antibody titre and have created the
bottleneck in the downstream processes of monoclonal antibody therapeutics. Depth filtration
alone or in combination with centrifugation and Protein A chromatography dominate the
clarification and capture options respectively. The outcome of upstream improvement forced these
two operations to face challenge with respect to capacity, robustness, cost as well as impurity
clearance. The commonly known issues with depth filtration include limitations in handling higher
solid contents, higher operating cost due to exorbitantly oversized filtration area and requirement
of higher flushing. On the other hand, protein A chromatography faces issues including higher
adsorbent cost, caustic incompatibility, low pH antibody stability and protein A ligand leaching.
The work detailed in this thesis attempts to employ tools like empirical /mechanistic based models
or alternate scouting approach to address some of the above mentioned issues.

The first two chapters of this thesis include introduction to the topic and a detailed literature review
respectively. The third chapter focuses on development and application of a novel ANN model
based approach for predicting depth filter capacity with the help of an industrial case study and
addressing concerns related to operating cost of depth filtration due to the significant oversizing
of filter area that is practiced in the industry. The fourth chapter presents a comparison of different
feed pretreatment alternatives, and their impact on process contaminant removal and filter sizing
improvement for depth filtration. This chapter also compares key response parameters of different
depth filtration based approaches used for clarification. The fifth chapter evaluates the
performance of an Alternating Tangential Flow (ATF) operation. In this relatively new
technology, inherent back flushing occurs and has been demonstrated to be superior to the
traditional TFF operations (microfiltration/ultrafiltration) in handling fouling feeds like high cell

density cell culture stream. The work mentioned in this chapter attempts to develop and compare

Vi



mechanistic models for predicting fouling mechanism of ATF and TFF for the use of antibody cell
culture clarification. The sixth chapter focuses on scouting of protein A adsorbent for antibody
capture. In this chapter, fourteen commercially available protein A candidates have been compared
using a Multi Criteria Decision Making (MCDM) tool for it’s ranking and selection. Finally, the
seventh (last) chapter concludes the research work with detailing the future scope of research in

this area.
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LSIRE

STENFEH B Sl &S AT & T IR TFd NeAhr AR Ao TEHA THEHIOT 7 GUR & HROT
mﬁﬁaﬁra@%m&wg@%ﬁﬁaﬁwﬂmﬁﬁaﬁﬁﬁw?%ﬁﬁﬁﬁw
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