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The shape, size distribution and surface properties of active pharmaceutical ingredient (API) particles are critical quality attributes which can affect not only the API’s process ability, but also the dissolution kinetics of the resulting formulated drug. Although wet milling is successfully applied in the chemical and pharmaceutical industry for many years to modify particle shape and the size distribution,1 the milling processes are mostly developed empirically by trial and error. A better understanding of the effect of specific milling operations on particle properties would benefit process development in the pharmaceutical industry.2,3
The objective of this work is to develop and implement a population balance model to describe the particle breakage in a conical rotor-/stator wet mill. A variety of breakage mechanisms compete concurrently and particles can additionally partially dissolve during milling depending on the energy input, particle size and solubility. Particle Size Distribution is also determined and validated with literature data. As part of this work, the dominant effects was identified and was included in the model. The resulting population balance model facilitate the scale-up of wet milling processes from lab to pilot plant.
Moreover, significant part of work is devoted to CFD-simulation and opportunity the scale-up of crystallization process from lab to pilot plan and determination of influence of basic input parameters like: type of crystallization, impellers type, mode of mixing etc.
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