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ÅContinuous Pharmaceutical Manufacturing 

ÅPlug-Flow Crystallization (PFC)

ÅFouling Phenomena (Encrustation )

ÅQbD: Model-based anti-fouling optimization (AFO)

ÅQbC: Model-free on-off feedback control (AFC)

ÅSummary and significant findings



Continuous Manufacturing
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Holistic systems view of Integrated & Continuous 
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ÅIntegrated, 

intensified & 

reconfigurable 

plants

ÅCrystallization is 

the link between 

drug substance &

drug product

ÅHierarchical     

(3-level) control 

system to 

maintain state-of-

control (SOC) 



Oscillatory Baffled Crystallizer
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Oscillatory Baffled Crystallizer
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ÅPFC using oscillatory baffled 

reactor (COBC)

ÅFast start-up dynamics (1-3 RT).

ÅGood mixing/suspension.

ÅMixing decoupled from residence 

time.

ÅCompact design.

ÅFlexible PAT implementation.

ÅProblem: Fouling



Real-time release continuous crystallization 

(R2C2) system
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Å Integrated PAT system using, FBRM. imaging, UPLC

ÅCrystallization Process Informatics Systems (CryPRNS) and Automated 

Intelligent Decision Aid (AIDA) 

ÅSpatio-temporal control for desired bioavalability & optimal manufacturability 


