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088 Particle Characterization:  From Single Particles to Product Performance

What do We Know, and Where Should it be Applied?
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ABSTRACT

The science of instrument development for particle characterization has reached a mature state of development.  Measurements can be obtained with great accuracy and precision.  In the world of particulate systems, however, there is still a great deal of uncertainty as to how to turn these data into knowledge about the actual performance of processed particulate system.  Often, data are collected using a statistical approach in hopes that “significance” will be revealed through the data analysis.  This is particularly true in regulated industries such as the pharmaceutical industry, where data robustness is paramount for patient safety and efficacy.   These time-consuming approaches, however, are contrary to the developing concepts of tailored therapeutics, Quality by Design, and the shorter timelines that are being demanded to develop a new generation of revolutionary pharmaceutical compounds.   

This paper will focus where advanced particle technology needs to be applied in the development of pharmaceutical compounds, and where new chemical imaging techniques combined with classical microstructural analysis will produce knowledge from the data we are collecting on the advanced instrumentation available to us. Examples will be given as to how fundamental measurements such as particle size and particle packing density, combined with advanced imaging techniques such as x-ray microtomography and TOF-SIMS, can be applied to aspects of drug product performance testing such as dissolution testing by applying percolation theory.  Percolation theory will also be highlighted as a concept that can be used to eliminate non-value added testing in the pharmaceutical industry to provide the resources to develop these advanced concepts into workable tools.
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