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Learning Overview: After attending this presentation, attendees will have information on an electrochemical technique to analyze fentanyl, as well as 
a stronger understanding of the electrochemistry of fentanyl.  

Impact on the Forensic Science Community: This presentation will impact the forensic science community by demonstrating exploration into 
alternative methods to detect fentanyl using electrochemistry and how that could facilitate the screening of fentanyl analogs. This presentation will also 
showcase another example of how electrochemistry can be used as an analytical technique in forensic investigative sciences. 

The use of opioids is on the rise nationwide, and the potential danger of an unintentional exposure is increasing. One of the current deadliest synthetic 
opioids is fentanyl.1 There are also numerous fentanyl analogs that have been synthesized, often illicitly, that are hazardous, especially as some of them 
are more potent than fentanyl itself.2 There are many laboratory-based methods used to detect fentanyl, but they lack the portability and rapid response 
necessary for early detection in the field. One of the major issues with detecting fentanyl analogs is their number and the difficulty to characterize them 
and establish standardized methods as fast as new illicit analogs are encountered in street samples.2  

The focus of this project is to use electrochemistry as a fast detection method answering those needs and allowing for early detection of fentanyl and 
fentanyl analogs. In the body, fentanyl undergoes an oxidative N-dealkylation reaction which generates metabolites.3 The electrochemical reaction of 
fentanyl appears to be mimicking this process, with an irreversible oxidation, generating metabolites in solution, which can also be observed by 
electrochemistry.4 It is hypothesized that this N-dealkylation would be common to fentanyl and its analogs, thus generating a standard method for the 
fentalogs. Different electrochemical techniques are being utilized and optimized to detect fentanyl, including cyclic voltammetry, square wave 
voltammetry, and differential pulse voltammetry. Using these techniques, the irreversible oxidation peak of fentanyl is being monitored. The intensity 
of the oxidation decreases over subsequent scans, concomitant to the development of additional peaks for the metabolites. Fentanyl and fentanyl 
metabolite peaks are visible in multiple supporting electrolytes such as sodium chloride, potassium chloride, and Phosphate Buffer Saline (PBS). The 
conditions to analyze fentanyl such as concentration of supporting electrolyte, potential range, and pH are explored and optimized. The long-term goal 
of this project is to develop a method common to fentanyl and fentanyl analogs to allow for a rapid detection of these drugs in one test that will benefit 
in-field techniques.  
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