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Abstract

Globalized epidemics pose formidable challenges to advanced pharmaceutical manufacturing, as most processes
are routinely designed and scaled up suboptimally, with ever-increasing pressure on material and energy resources.
Social responsibility is at the heart of addressing emerging (Covid19) as much as persistent (cancer, HIV) crises.
Quality by Design (QbD) must be attained by a relentless pursuit of efficiency in energy and solvent use; above all
a strong business case for a product must secure R&D time and cost savings vs. competition and strict patent limits.
Model-based economic analyses can quickly elucidate these advantages in silico, thus inducing strong interest by
pharma corporations, but also sustained support and guidelines by authoritative regulatory (FDA, EMA) bodies.

This seminar will present key successful applications of several process systems engineering (PSE) methodologies
(kinetic & thermodyn. parameter estimation, model-based simulation and optimisation, design space visualization)
to evaluate technical efficiency and economic viability of new processes based on lab demonstrations for certain
small molecules (Active Pharmaceutical Ingredients, APIs) and biotherapeutics (monoclonal antibodies, mAbs).
Specifically, we will discuss a series of recent journal publications on optimal process design, solvent selection and
economics for Adavosertib, an experimental anti-cancer drug (in collaboration with AstraZeneca, Macclesfield, UK).
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