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Context: Transitioning pharmaceutical manufacturing from batch to Aim: Develop an integrated mechanistic filtration and washing model and
continuous provides opportunity to improve sustainability. accompanying optimization workflow to minimize impurities in the isolated filter cake.
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Parameter estimation

Model validation: filtration model
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WASHING DISPLACEMENT MODEL:

+ Accurate filtration end point simulated.

« Not able to predict the liquid composition due to lack of diffusion dilution
mechanisms.

WASHING DIFFUSION DISPERSION MODEL:

« Better accuracy in simulating the concentration of solute species
removed during washing.

+ Not able to predict residual solvent mass due to semi-batch operation
and holdup specifications used.

use, the better is the purity
achieved.

No meaningful impurity
improvement with >20mL (3
equivalent cake volumes) of
wash solvent used.

Multiple washes do have an
effect on the impurity
concentration.

Summary & Conclusions S

« Developed a mechanistic model-based workflow for the optimization of an integrated filtration and washing model.

» Good match achieved between the estimated and experimental cake and filtration parameters.

« The pressure filter model is not able to predict the composition of filtrate removed well enough due to the displacement washing mechanism; better prediction achieved with diffusion-
dispersion mechanisms, so diffusion-dispersion model used for design space exploration to identify which washing conditions reduce the final cake impurity concentration.

« Strong correlation between wash solvent volume used and number of washes and purity achieved.
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