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IMPACT OF INNOVATIVE MASS SPECTROMETRIC INSTRUMENTATION ON THE ANALYTICAL DETERMINATIONS FOR FORENSIC AND OTHER LEGAL AIMS
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* Department of Analytical Chemistry, Università degli Studi di Torino, Torino, Italy, 
marco.vincenti@unito.it;
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An increasing number of analytical determinations are currently executed to comply with law enforcements, regarding various aspects of both industrial production and social behavior. These issues include prevention of crimes, environmental pollution, food safety, antidoping controls, safe-driving policies, and many others.  For such determinations, innovation in analytical procedures offers substantial opportunities to improve the control effectiveness, but in the same time raises questions about the reliability of results.  In general, official analytical methods are rather conservative, as they should satisfy a widespread and standardized applicability.
In particular, prompt acceptance of novel mass spectrometric (MS) techniques, in the analytical methods involving legal implications, depends on the nature of the advantages that innovation will offer.  New technologies that improve measurable properties (i.e. resolution, sensitivity, repeatability) are rapidly acknowledged and applied, whereas those implying a new approach to conventional inquiries (for example, new ionization or desorption methods) or providing more sophisticated information are likely to be accepted with a delay.
The lecture will provide a survey on the major instrumental advancements occurred in mass spectrometry during the last years and the effects that such innovations have produced in a variety of analytical determinations involving legal implications.  Typical examples, useful to illustrate these effects, will be taken from toxicology, forensic science, antidoping activity, drug abuse in animal breeding, environmental and food-safety control.  Some MS advancements have created the premises for a revolution, still in progress, within the system of accredited analytical method, while others have opened entirely new branches of forensic investigation.
Among forensic investigations a major breakthrough was observed with the introduction of various technologies for ambient ionization mass spectrometry, including DESI, DART, EESI and many others. These techniques allow direct detection of traces of both explosives or drugs from fabrics and skin (i.e. fingers), opening the way to non-invasive testing on potential terrorists and drug dealers, using portable mass spectrometers. Also substance-specific imaging is made possible, including fingerprint collection, a feature capable of drawing a straight connection between crime and personal identity.
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