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Research Areas and Active Projects 
 

The research group focuses on the viscoelastic characterization of 
pharmaceutical melt formulations with the purpose of linking the 
viscoelasticity of the melt with its processing behavior when 
compounded using Hot Melt Extrusion (HME). Current research 
areas include (in terms of viscoelasticity and molecular mobility): 

o Re-crystallization of API 

o Material degradation  

o Residence time distribution determination 

o Batch size determination  

o Chemometric models 

The goal of the research is to connect fundamental research with 
pharmaceutical process understanding (QbD definition as per ICH 
Q10). The knowledge generated provides the necessary training for 
students in Puerto Rico and therefore future industry professionals 
that will introduce them to the modern manufacturing practices and 
will be able to provide the necessary support to the industry in 
Puerto Rico and worldwide. In addition, current industry employee’s 
benefit from the knowledge gain, as training is available for process 
understanding. 

 

Current research projects: 

 Development of a HME chemometric model for the amorphous 
content and solid state of a drug when in presence of materials 
that inhibit (polymer) and or induce (surfactant) it’s 
crystallization. 

 Rheological characterization of drugs during crystallization from 
the undercooled melt state; impact of formulation components 
to molecular mobility and hence crystallization tendency. 

 Development of a classification system for assessing the HME 
processing behavior of pharmaceutical amorphous dispersions 
when processed using HME in terms of the materials relaxation 
dynamics. 

 Scientific collaborations with P.R. and U.S. pharmaceutical 
industries. 
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