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Project Description

James M. Coffin

The goal of this thesis is to develop and optimize a fed-batch IVT process for mRNA production. The
work will begin with a comprehensive literature review of IVT kinetics, enzyme stability, substrate
feeding strategies, and process analytical technologies (PAT). Based on this foundation, a fed-batch
strategy will be designed to dynamically supply nucleotides and critical components such as
magnesium ions to maintain optimal reaction conditions.

The developed process will be experimentally implemented at laboratory scale. Different feeding
profiles and operational conditions will be investigated to maximize intact mRNA yield while preserving
product quality attributes. Advanced analytical tools, including at-line, inline, and offline
measurements, will be applied to monitor reaction progress, substrate depletion, by-product
formation, and mRNA integrity.

Tasks

e Process development: Implementation of a fed-batch strategy for mRNA production

e Process optimization: Investigation of feeding profiles and reaction conditions to maximize
intact mRNA yield while maintaining quality

e Process analytics: Application of at-line, inline, and offline analytical techniques to monitor
and evaluate process performance

Profile

e Motivated, organized, and detail-oriented
e Passionate about biotechnology processes
e lLaboratory experience and ability to independently plan and perform experiments

Start: As soon as possible

Contact: Thisura Ranasinghe; t.ranasinghe@tum.de ; Room 3427, Chair of Bioseparation Engineering
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