Florida International University

FIU Digital Commons

Global Forensic and Justice Center Symposium Research

2024

Advancements in Analytical Techniques for Rapid Identification of
Gunshot Residue and Low Explosives through Electrochemical
Detection and Surface-Enhanced Raman Spectroscopy

Thinnapong Wongpakdeea
Karin Crenshaw

Hery M. Figueroa Wong
Duangjai Nacapricha

Bruce McCord

Follow this and additional works at: https://digitalcommons.fiu.edu/gfjcsr

b Part of the Forensic Science and Technology Commons

This work is brought to you for free and open access by FIU Digital Commons. It has been accepted for inclusion in
Global Forensic and Justice Center Symposium Research by an authorized administrator of FIU Digital Commons.
For more information, please contact dcc@fiu.edu.


https://digitalcommons.fiu.edu/
https://digitalcommons.fiu.edu/gfjcsr
https://digitalcommons.fiu.edu/gfjcsr?utm_source=digitalcommons.fiu.edu%2Fgfjcsr%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1277?utm_source=digitalcommons.fiu.edu%2Fgfjcsr%2F7&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:dcc@fiu.edu

Advancements in Analytical Techniques for Rapid Identification of Gunshot Residue and Low Explosives

through Electrochemical Detection and Surface-Enhanced Raman Spectroscopy
Thinnapong Wongpakdee?®?.9, Karin Crenshaw¢, Hery M. Figueroa Wong¢, Duangjai Nacapricha?®, and Bruce McCord-¢

2 Flow Innovation-Research for Science and Technology Laboratories (Firstlabs)

FLORIDA b Department of Chemistry and Center of Excellence for Innovation in Chemistry, Faculty of Science, Mahidol University, Bangkok 10400, Thailand Mahidol University
INTERNATIONAL ¢ Firearm and Tool Mark Unit, Crime Laboratory, Sheriff’s Office, Broward County, Fort Lauderdale, FL 33301, USA COleadom v the Jamd
UNIVERSITY d Florida International University, Modesto Madique Campus, Department of Chemistry and Biochemistry, 11200 SW 8th St., Miami, FL 33199, USA
e
ABSTRACT

This research focuses on developing two analytical methods for forensic investigations using electrochemical detection and surface-enhanced Raman spectroscopy. For electrochemical analysis, screen-printed
carbon electrodes are used to detect metals and nitrate/nitrite compounds commonly found in gunshot residue. Gold electrodeposition and copper modification enhance sensitivity and catalytic activity,
respectively. Additionally, a screen-printed gold electrode modified with gold nanoparticles enables surface-enhanced Raman spectroscopy, requiring only a single drop of sample solution. Testing includes various
compounds relevant to forensic identification, with Origin software used for data analysis. These techniques provide rapid and precise onsite examination of gunshot residue and low explosives, eliminating the
need for benchtop instruments. Overall, these advancements enhance forensic inquiries and contribute to the ongoing progress of forensic science, aiding law enforcement agencies worldwide in seeking justice.
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