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Especially within the pharmaceuKcal area, modern manufacturing relies on Process AnalyKcal 
Technology (PAT) to build quality directly into the producKon process. Instead of focusing on 
hardware aspects and pracKcal real-Kme monitoring applicaKons, in this contribuKon the 
focus will be placed on modeling and mathemaKcal opKmizaKon, and how specific 
frameworks might support pracKKoners in the area of PAT. The purpose of this talk is to 
provide a process systems engineering point of view to the PAT area and the involved systems. 
Finally, some insights will be shared on how such tools are applied within Takeda 
PharmaceuKcals and how they are Ked to data-driven decision making. UlKmately, embedding 
these principles within manufacturing workflows can support the transiKon toward more 
resilient, efficient, and high-quality producKon environments. 
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