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Introduction

The increasing complexity of Active Pharmaceutical Ingredients (API) demands a better understanding of the manufacturing process as costs for development of new products increases. Filtration and drying of the API product frequently become the
bottleneck in the production line with production figures of several hundreds of tons per year. Therefore, it is important that filtration and drying characteristics of the APl products are examined at an early stage in development.

In industrial applications, the cake washing process step is usually treated as a black box where optimisation is performed through trial and error. Decisive progress has been made in academia by the development of physical models to describe the
washing phenomena inside a porous structure such as filter cakes. Although some models have led to a better understanding of the process, experimental efforts are still inevitable for determining optimization strategies. Streamlining the full-scale
production system requires a deep understanding of the different process parameters, such as particle morphology, particle distribution, filtration and drying parameters, crystallization type, ....

Process Analytical Technology (PAT) can be successfully implemented in pharmaceutical and biopharmaceutical industries not only to impart quality into the products, but also to prevent out-of-specifications and to improve productivity. The
implementation of PAT eliminates the disadvantages of offline measurements, which involve excessive sampling and in most cases the destruction of the samples taken. Detection of deviations and adjustment of the parameters can be done
instantaneous. Besides the instant measurement and fast feedback to the process, PAT provides a treasure of process knowledge.

The objective of this project is to improve the washing process by introducing in-line refractive index measurements to determine the end point of the washing step, reducing the washing time and volumes. With the end point determination, the
washing step could be standardised and predictive modelling would increase process control. Besides the increased process control, predictive modelling could ease upscaling of the washing process from lab to plant. This study should also clarify
whether the refractive index can be used as a tool to detect any deviations, e.g. cake cracking, occurring during washing and more specific how these deviations would show on the refractive index measurement.

Unit operations

The product slurry is filtrated in centrifuge dryers. First the slurry is fed to the centrifuge
dryers and excess liquid is removed through centrifugation (1). During this filtration the
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The centrifuge dryer is filled from the reactor vessel in steps, as the volume of the Refractive index shows a lot of potential as a deviation detection tool. Deviations to the
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