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two-stage mixed suspension mixed product removal (MSMPR)
platform for CBZ was engineered and set up to monitor the
crystallization process. The system was Iintegrated with online
process analytical technology (PAT) tools such as Raman
spectroscopy (to monitor the polymorph and CBZ concentration)

Figure 2. (a) One-stage crystallization process, and (b) 2-Stage crystallization
process
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FDA’s goal: Develop a framework for regulation of Continuous
Manufacturing (CM) Systems and support development of ICH Q13

Materials and Methods

 Mettler Toledo Easy Max 402 system
o 2-stage (Mixed Suspension Mixed Product Removal (MSMPR)
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Conclusions

A proof-of-concept 2-stage cooling MSMPR system was set up with automated
controls and semi-continuous filtration system.

 Level control system with bottom-draw suspension removal and alternating
filtration system was developed.

« PAT tools (FBRM and Raman) were integrated to monitor the process in real
time.

 |[ssues of clogging was addressed and was detected by the PAT methods.

« Raman PAT method for monitoring solute concentration and state of control
was developed and validated.

e Sensors (PAT) and Active Process CONtrol ---rrrwroc M

Continuous manufacturing is the continuous feeding of input materials
Into, the transformation of in-process materials within, and the removal
of output materials from the process. End to End CM is the
manufacturing of the drug product from starting materials in a single
Integrated process.
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