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Abstract 

In the production of pharmaceutical tablets and capsules, a lubricant such as magnesium stearate is 

often added to the powder blend or granulation in order to reduce friction and, in some cases, minimize 

sticking to the manufacturing equipment surfaces.  If the lubricated blend is exposed to excessive shear 

during the processing steps prior to tableting or encapsulation, adverse effects on quality attributes of 

the final dosage form may be observed.  These could include an increase in wetting contact angle, a 

slowdown in disintegration and/or dissolution, and a reduction in the tensile strength of compacts.  In 

this work, two different computational modeling approaches are proposed to predict the effect of shear 

during the processing of lubricated pharmaceutical blends on drug product quality attributes.  In this 

case study, an agitated powder feed system is examined, but the approach could be readily extended to 

other powder processing operations.  First, a framework for the prediction of lubrication-based tensile 

strength reduction using the discrete element method (DEM) is proposed.  This approach utilizes a 

companion study in a lab-scale, high-shear mixer to map the DEM predictions of extent of shear to an 

experimentally relevant tensile strength prediction.  Second, a compartment model (CM) approach is 

proposed to model the powder flow and lubrication in the feed system.  The tensile strength predictions 

from these two different approaches both compare favorably to experimental measurements of tensile 

strength.  
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