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Content

A Continuous Pharmaceutical Manufacturing

A Plug-Flow Crystallization (PFC)

A Fouling Phenomena (Encrustation )

A QbD: Model-based anti-fouling optimization (AFO)
A QbC: Model-free on-off feedback control (AFC)

A Summary and significant findings



. Continuous Manufacturing  freee

Improved
Understanding

Process Integration )b Increased Safety

Enhanced Flexibility

Lower Capital & Cost
Smaller EqQuipments Smaller Footprint

Higher Efficiency

Reduced Inventory

Online Process

Monitoring & Control Better Quality

Real-time Release

S. Chatterjee , IFPAC
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Holistic systems view of Integrated & ContinuoLpURDUE
Manufacturing of Pharmaceuticals
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Process understanding: Analysis, Feedback and Real-time Continuous Control

Z. K. Nagy et. al. , Chem. Eng. Res. Des. (2013)



Oscillatory Baffled Crystallizer =727

N - v/ g




A PFC using oscillatory baffled
reactor (COBC)

A Fast start-up dynamics (1-3 RT).
A Good mixing/suspension.

A Mixing decoupled from residence
time.

A Compact design.
A Flexible PAT implementation.

A Problem: Fouling




Realime release continuous crystallization PURDUE
(R2C2) SyStem UNIVERSITY

A Integrated PAT system using, FBRM. imaging, UPLC

A Crystallization Process Informatics Systems (CryPRNS) and Automated
Intelligent Decision Aid (AIDA)

A Spatio-temporal control for desired bioavalability & optimal manufacturaioility



