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Abstract 
 
Robust Prediction Models in Pharmaceutical Engineering 
 
Although the manufacture of pharmaceutical tablets has been successful for over several years, 
there is still a need for improvement, to ensure that the manufacturing process will satisfy both 
technological and therapeutic specifications as well as regulatory requirements. Its well-known 
that the pharmaceutical tablets are the dominant dosage form for drug delivery which are 
produced by compressing dry powder blends of different functionalities in a die. On the other 
hand, it is technically challenging to ensure that a tablet possesses both a certain mechanical 
strength and a low packing density, so that it is sufficiently strong to maintain its integrity during 
handling and transport while simultaneously weak enough to satisfy the dispersion and dissolution 
requirements for pharmacological administration. Often, the compressibility of the powder is 
calculating only along the axis of the device; consequently, critical areas of the material 
throughout the volume could not be identified. Dr Krok will therefore briefly summarize the current 
research in the field of powder compaction and he also will describe some aspect regarding to 
FEM and prediction of the mechanical behaviour of powder during compaction. Moreover, the 
temperature often rises in the compressed powder during manufacturing, which can affect 
physiochemical properties of the powder, such as thermal degradation and change in crystallinity. 
Thus, it is of practical importance to understand the effect of process conditions and material 



 
 
properties on the thermal response of pharmaceutical formulations during compaction. Dr Krok 
will therefore also present some aspect between temperature rise in powder and its dependency 
on material properties, compression speed and tablet shape. Especially, it will be shown some 
experimental exploration as well as developed FEM strategy to predict thermo-mechanical 
behaviour of pharmaceutical powders during tableting. The production of bilayer tablets has 
proven challenges as the layered tablets are prone to fracture by delamination, normally along 
the interfaces between different layers. It is important to note that this adhesion-cohesion 
interaction on the interface of layers tablets has not been intensively investigated to date and 
availability of materials is very limited for the conventional trial-and-error scientific approach. Dr. 
Krok will give a talk about fundamental mechanisms underlying crack propagation on the interface 
of bilayer tablets. Additionally, roll compaction belongs to a critical unit operation in the 
pharmaceutical manufacture as well. In particular, during his presentation it will be shown the 
effect of roll speeds on the thermomechanical behaviour of powders during roll compaction and 
he will be discuss about the influence of feed stress on the velocity profile of a powder material 
along the vertical axis in the space between the rollers of a roll compactor.  

 
 

 


