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Abstract:
For decades, the unique ridge patterns of fingerprints have served as a cornerstone for human identification. More recently, vibrational spectroscopic analysis of fingermarks (FMs) has gained significant attention as a tool for extracting additional forensic intelligence related to personal traits. In particular, determining phenotypic characteristics such as age and sex can provide valuable investigative leads. However, current approaches in chemical profiling of FMs using vibrational spectroscopy have largely been limited to these attributes, despite the potential to uncover a broader range of informative markers.
In this presentation, we demonstrate the use of Raman and infrared (IR) spectroscopy combined with machine learning to detect exogenous components within fingermarks, enabling insights into individual habits and lifestyles. Specifically, we show that Raman spectroscopy coupled with chemometric models can successfully detect the presence of drugs and bodily fluids in FMs, whereas ATR-FTIR spectroscopy can differentiate between smokers and non-smokers.
Overall, this work highlights the wealth of chemical information embedded in fingermarks, extending far beyond traditional ridge characteristics of a single impression, and underscores the potential of spectroscopic approaches to enhance forensic intelligence and suspect profiling.

