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ABSTRACT

Biopharmaceutical production processes involve a series of unit operations. Downstream processing
involves multiple purification steps to capture the target protein and remove endogenous and
adventitious contaminants. The protein is then formulated with appropriate excipients to make it fit for

use.

Process Analytical Technology (PAT) is defined as a system for designing, analysing and controlling
manufacturing through timely measurements (i.e. during processing) of critical quality and
performance attributes of raw and in-process materials and processes, with the goal of ensuring final
product quality. Biotech processes and products present unique challenges with respect to Process
Analytical Technology implementation.

The first part of the thesis deals with implementation of PAT in process chromatography. Fairly robust
and accurate predictive models were developed from the information derived from different analytical
tools to predict the percentage of aggregation and charge variants in an unknown sample and thus aid

in pooling decisions during the elution stage of process chromatography.

The second part of the thesis deals with implementation of PAT in UF/DF. The feasibility of
developing a PAT based controller for industrial application was established through extensive
experimentation and planned alteration of controlled and manipulated process variables of the

mechanistic model developed by a separate group.

The last part of the thesis deals with implementation of PAT in protein refolding. It was established
that intrinsic fluorescence could not be used as a tool to monitor the refolding of two different classes

of biomolecules for different reasons.
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