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Short Description Die filling affects several critical product properties including tablet 

weight and drug dose. Additionally, tablet weight variation can cause 

variations in applied compaction stress and subsequently tablet tensile 

strength and content uniformity. Developing a process on an 

industrial scale tablet press can be expensive and time-consuming.  

 

Therefore, the proposed work focuses on utilizing small-scale 

experimental measurement to predict die filling efficiency and tablet 

weight variation in industrial presses for different material properties, 

process parameters, and operation parameters. The predictive model 

will use data generated on industrial scale tablet presses and can be 

directly translated to a manufacturing operation. 

 

Past work done in this field within IFPRI and externally has focused 

on model lab systems with no suction and linear systems, and PLS 

based models which are not transferable due to empirical nature. The 

proposed work can be directly utilized in a tableting process for 

prediction of die filling behavior in industrial scale tablet presses. 

 

Objectives • Develop a small-scale material characterization based 

mechanistic model to predict die filling efficiency and tablet 

weight variability in industrial tablet presses. 

• Investigate different material and pre-granulation type, tablet 

press geometry (especially filling shoe) and scale, as well as 

operation parameters such as paddle RPM and turret RPM 

• Prediction of critical paddle RPM for optimum die filling 

considering the effect of suction 

Scope Effect of powder, process, machine, and operation parameters on die 

filling efficiency and tablet weight variability 

 

 
1 Title used in meeting agendas and file archives 
2 One or more from the following list:  W = wet systems; D = dry systems; F = particle formation; SR = 

size reduction; M = modeling; SE = systems engineering 
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Figure 1: A predictive model developed for die-filling under gravity for tablet presses 

at different scales (https://doi.org/10.1016/j.powtec.2023.118550) 
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