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Raman Spectroscopy for Forensic Applications
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Department of Chemistry, University at Albany, SUNY, 1400 Washington Avenue, Albany, NY 
Forensic applications of Raman spectroscopy have evolved quickly over the last decade. Drugs, fibers, paints, lipsticks, explosives, inks, condom lubricant, and bones were successfully subjected to forensic investigation using different types of Raman spectroscopy.  Portable Raman instruments have recently become available and provide a possibility for analyzing forensic evidence at the scene of a crime. Our laboratory focuses on the application of Raman spectroscopy for the identification of body fluid traces.  The identification of a biological stain discovered at a crime scene is a major part of forensic investigation today.  The most common fluids found are blood, semen, vaginal fluid and saliva, and there are several biochemical methods used currently to distinguish one from another.  However, these tests are destructive to the sample and there is no a single test applicable to all body fluids.  The forensic community is in great need of a reliable, non-destructive, on-field method for identification of all common body fluids.

We report here on the development of a new method for identification of body fluid traces using Raman microspectroscopy combined with advanced statistics. Dry traces of semen, vaginal fluid, sweat, saliva, and blood were analyzed using confocal Raman microscopy with a 785-nm excitation. It was found that dry samples of these body fluids are intrinsically heterogeneous. We proposed and developed a new concept of a multidimensional Raman spectroscopic signature, which takes into account both sample heterogeneity and variations with donor. In addition, traces of human and animal blood could be distinguished.  Possible identification of body fluid mixtures and contaminated traces will be discussed.  Overall, our preliminary study demonstrates the great potential of Raman spectroscopy for nondestructive, confirmatory identification of body fluids for forensic purposes.
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