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Project Summary: Living cells are emerging as therapeutic entities for the treatment of
patients affected with severe and chronic diseases where conventional drugs only
achieve a delay in disease progression or in the occurrence of complications. On the
other hand, the complexity of cells poses several challenges for their manufacturing as
drug product at commercial-scale. For this reason, the expansion of cells in clinical
applications is mostly performed in small-scale systems, operated batch-wise in
combination with serial passaging procedures. The focus of my thesis was the
development of robust, scalable and cost-effective processes for the expansion of
therapeutic cells. First, | will demonstrate the development of a platform for the
continuous expansion of human induced pluripotent stem cells (iPSC) in suspension with
shear-driven control of iPSC aggregate size. Secondly, | will present a bioprocess
optimization framework for the generation of large number of T lymphocytes with early
memory phenotype.
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