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Abstract:


With the increase in heteroatom moieties (P, S, Cl, F, Br, I, for example) in pharmaceutical compounds and impurities, the selective speciation and quantification of heteroatoms has become increasingly important to the pharmaceutical industry.  The importance of heteroatom detection to the pharmaceutical industry is a function two factors.  The first factor is the high detection sensitivity requirements for nonmetal containing compounds.  The second factor is the low genotoxic impurity tolerances for the manufacturing of pharmaceutical compounds.

An argon inductively coupled plasma (ICP) is a versatile, robust, and theoretically structurally independent source for trace elemental analysis.  This source can be applied to the detection of heteroatom moieties in pharmaceutical compounds.  However, in order for one to obtain the most sensitive detection of these nonmetal-containing pharmaceutical compounds, the liquid sample must be introduced in such a way as not to adversely affect the plasma conditions.  Often, in pharmaceutical applications, the sample is introduced as a chromatographic effluent.

ICPs are often used in conjunction with mass spectrometry (ICP-MS).  One of the most critical components in the detection of nonmetals with ICP-MS is the method of sample introduction.  By studying the effects of different nebulization methods on the analytical figures of merit of ICP-MS for the detection of both metal and nonmetal samples, we hope to develop and optimize an ideal sample introduction method for trace elemental analysis.  Traditionally, ICP-MS is an effective tool for the trace analysis of metals, but ICP-MS is not well characterized for the detection of nonmetals.  To determine the utility of the ICP-MS detection of nonmetal analytes several studies were completed
In these studies, both metal and nonmetal analytes of varying first ionization energies were used to examine the effects of different nebulization methods on the detection of heteroatoms.  Aqueous samples including strontium, copper, and phosphorus analytes were studied with various nebulizer and membrane desolvator combinations using ICP-MS to characterize the effects of sample introduction on the detection of various elements.  Many of the same sample introduction techniques were applied to the detection of the nonmetal analyte phosphorus under isocratic conditions with some common LC buffers to determine the affects of the nebulizer gas flow rate and the liquid sample uptake rate on the detection of phosphorus.  Lastly, the effects of spray chamber volume and membrane desolvator temperature on the detection of bromine, a particularly troublesome analyte, were investigated.  In this work, the effects of membrane desolvator temperature and spray chamber volume on the relative response and peak width of analytes of dissimilar structures were investigated.  
