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The presentation describes the approach, microscopy tools and methods utilized for 
pharmaceutical product development. Based on concepts of ultramicroanalysis promoted by 
McCrone, the study of fundamental material nature is sought, often in singular analyte species, 
using chemical microscopy as the primary tool [1].  Figure 1 compares the contamination 
condition for a highly-concentrated, localized analyte versus traditional trace analysis 
perspective.   This application has an important role in the pharmaceutical development process 
and commercial manufacturing support.  The origin, variability and form of all components in 
the final product are key to good process control and to ensure product stability.  The ultimate 
product process must be chosen on the premise that material character is well known. The nature 
or properties of raw component, intermediate and final batch substances constitute the intrinsic 
character of the product form.  Condition of the components, such as the filler D-mannitol 
crystals shown in Figure 2, may provide clues to the origin of a batch failure or processing 
incident. 

Microscopy-based instrumental techniques are configured in an integrated approach for material 
identification.  Optical polarized, infrared, laser and electron microscopical tools provide an 
orthogonal and comprehensive developmental approach to verify the intrinsic nature of the new 
product form.  Hot-stage microscopy has proved essential in drug phase transition studies [2, 3].  
The integrated approach is also effective in a troubleshooting role to identify extrinsic, or foreign 
matter that may contaminate raw materials or the process.  Analytical electron microscopy and 
associated mapping and elemental compositional tools are integral in this effort. 
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Figure 2.  D-mannitol crystals with post-crystallization 
erosion and damage evident. 

Figure 1.  Localized concentration of a contaminant 
versus trace level contamination per unit volume. 
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