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Abstract 
 
Process systems engineering is an interdisciplinary field within Chemical and Biochemical Engineering 
that its main objective is development of systematic procedures based on mathematical models and 
computational techniques for the analysis, design, operation, control and optimization of process 
systems. These can range from industrial scale processes in chemical, bio-/pharmaceutical and agro-
chemical to microsystems, and more recently is extended to molecular and bio-molecular systems. In 
this talk, first an overview of the status within process systems engineering will be given. This will be 
followed by examples of extending process systems engineering methods and tools to use data, non-
invasive measurement technologies, such as image analysis and how experimental approaches and 
model-based methodologies can be combined to more efficiently finding novel solutions to complex 
problems in chemical, biochemical and bio-pharmaceutical manufacturing. Further, an application of 
systems thinking develop virtual labs for education will be elaborated. 
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