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Abstract

The introduction of synthetic opioids like fentanyl 

and nitazene compounds along with a non-opioid 

sedative, xylazine, to the illicit drug supply have made 

it increasingly difficult to determine the true contents of 

drug products. These compounds are likely entering the 

U.S. at a rapid rate due to a lack of detection at the 

postal inspection level, as there is currently no method 

for detection in the increasingly small amount required 

to exhibit effects. The Marshall University Forensic 

Science Center sought to devise a new method for 

analysis of these compounds along with commonly 

encountered opioids found on packaging materials.

 The M-Vac  was used to recover a sample 

containing 34 compounds from the inside of a Tyvek® 

envelope. The sample then underwent solid phase 

extraction followed by qualitative analysis using 

LC/MS/MS, where all 34 compounds were successfully 

identified. The results from this initial study 

demonstrate the potential for the identification of drug 

residues from porous substrates and from a sample 

previously discarded following DNA collection.

Introduction

Materials and Methods

The M-Vac  is used to recover touch DNA 

(tDNA) where a low quantity of DNA is expected to be 

found.6 As there is currently no use for M-Vac  

solution post-DNA recovery, this research will focus on 

a potential use for the discarded solution. The solution 

underwent solid phase extraction (SPE) followed by 

qualitative analysis with LC/MS/MS to detect and 

identify trace drug residue. 

Results

Conclusions
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As the opioid epidemic continues to gain traction, 

dangerous new substances are being introduced to the 

illicit drug supply. Fentanyl is one of the highest 

contributors to drug-related overdoses with a 

potency100x greater than that of morphine, making it a 

popular cutting agent choice for drugs like heroin.1 

Nitazenes are around tenfold more potent than fentanyl 

and it is likely under-reported because laboratories may 

not be equipped with a method for detecting these 

drugs.2 Xylazine, known by the street name ‘Zombie 

Drug’, causes CNS depression and severe necrotic skin 

ulcerations. Naloxone is ineffective for both nitazenes 

and xylazine.2,3

 As of March 2023, the CDC estimated that 

overdose deaths related to xylazine have increased by 

about 1238% from 2018-2021, and the White House 

Office of National Drug Control Policy declared 

xylazine, or the use of fentanyl adulterated or associated 

with xylazine (FAAX), an emerging threat on April 12th, 

2023.3,4 The mixture of fentanyl with xylazine has been 

observed in drug seizures in 48 states.

 Spectroscopy-based techniques are capable of 

penetrating through transparent packaging material with 

relatively pure samples.5 Adulterants are likely to make 

up a very small portion of a sample, so this technique is 

unrealistic. Additionally, a wipe-based collection 

method for the outer side of packaging material is 

possible, however it yields a complex matrix containing 

dust, dirt, plasticizers, and other residues.5
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• 5 mg of a solid mixture of 34 compounds (Table 1) 

placed inside a Tyvek® packaging envelope

• 10 cm x 10 cm area vacuumed with the M-Vac

• Solid phase extraction using a procedure for Novel 

Synthetic 2-Benzylbezimidazole Opioid Compounds 

“Nitazenes” (provided by United Chemical 

Technologies Inc.)

• Qualitative analysis of extracted sample with 

MassLynx software and the Waters Acquity  Ultra 

Performance LC equipped with a UCT Selectra® C18 

column (5 cm x 2.1 mm, 1.8 μm) coupled to a Waters 

Acquity  TQ Detector utilizing electrospray 

ionization in positive mode (ESI+)

• Optimal gradient utilized mobile phase A, composed 

of 0.1% formic acid in water, and mobile phase B, 

composed of 0.1% formic acid in acetonitrile.

• 34 compounds successfully recovered from a Tyvek® 

packaging envelope using the M-Vac

• 34 compounds were successfully detected by LC/MS/MS 

following solid phase extraction

• Despite similar retention times among certain drugs, the 

method successfully separated and identified each ion to 

the correct analyte

• Demonstrates potential for M-Vac  recovery of both 

DNA and trace drug residue in a single use

• Future research will include method validation and 

simultaneous recovery of a sample containing both DNA 

and trace drug residue

A report was generated for each identified drug 

using TargetLynx software. The chromatograms for 

certain selected drugs listed in Table(s) 3, 4, and 5 can be 

seen in Figure(s) 1, 2, and 3, respectively.
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