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also reconfigurable and 25% smaller [0.5 m (width) x 1.0 m (length) x 1.3 m
(height)],"* which was achieved among other things by applying PI principles
for continuous crystallization (e.g., a compact two-stage MSMPR cascade
with pressure-driven slurry transfer).>

Ultimately, the increasing trend towards continuous manufacturing in
the pharmaceutical industry and the accompanying academic research
for compact manufacturing platforms'>'* requires the attention of the
vendors of process analytical technology (PAT) to provide solutions for
the customers' needs.’**?% For instance, Mettler Toledo has developed
their in-line ATR FT-IR system, known as FlowIR, to meet the demands of
flow chemistry.**® Similar necessary innovative solutions will be needed
to support the PI efforts in small-scale continuous crystallization inte-
grated in compact platforms to monitor and maintain the process within
its design space (see Chapter 4 for further details on control strategies).
For instance, key challenge often overlooked is the physical size of probes
in combination with control boxes. Thus, PATs suitable in size (minia-
turization) but with the same accuracy as laboratory bench devices are
needed.*®” In this context, handheld PATs, already implemented in the
pharmaceutical industry for raw material validation and cleanliness
checking,*” could be a potential solution besides innovative compact
sensor arrays. However, commercially available handheld devices are
currently lacking in adaptors to allow them to be used as plug-and-play
PAT in everyday crystallizer setups and thus require further development
efforts in the future.
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