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Introduction

Law enforcement agencies face challenges in quickly and accurately analyzing seized drug samples, which
often contain complex mixtures of substances at varying concentrations. Traditional methods can be time-
consuming, require sophisticated equipment, and may not be sensitive enough to detect low-concentration
synthetic opioids like fentanyl. The MaglLev device—using a novel approach called magneto-Archimedes
levitation—offers a rapid, field-adaptable solution by separating drug mixtures based on density. This approach
allows law enforcement to screen for multiple components in powdered samples, improve presumptive

identification, and streamline lab analysis.

How MagLev Technology Operates

MaglLev technology functions by placing a cuvette filled with
a paramagnetic solution (such as gadolinium(lll) chelate in
a non-polar solvent) between two magnets with their like
poles facing each other. When a powdered sample is
introduced:

1. Density-Based Separation: The magnetic field causes
compounds in the mixture to levitate at different heights
based on their density. The precise levitation height
correlates with each compound's density, allowing for
visual stratification of multiple substances within the
same sample.

2. Layered Analysis: In practice, each levitating layer
corresponds to a unique component or mixture of
components in the drug sample. Forinstance, in a
mixture of fentanyl, heroin, and lactose, each will float
at a different level, creating distinct layers. This setup
enables officers and lab technicians to separate even
low-concentration active drugs from diluents and
adulterants, which are typically added to increase
volume or mimic specific properties.

3. Compatibility with Further Analysis: After

separation, individual fractions can be extracted with
a pipette and subjected to confirmatory techniques
like FTIR (Fourier-transform infrared spectroscopy) or
Raman spectroscopy. This method improves the
specificity and accuracy of subsequent analyses by
isolating components beforehand.

Key Applications in Law Enforcement
Laboratories

Enhanced Forensic Lab Analysis: MaglLev is designed to
streamline forensic workflows by isolating compounds
within complex drug mixtures based on density. In-house
lab technicians can separate substances for more specific
analysis, improving the accuracy of subsequent
confirmatory methods such as FTIR and Raman
spectroscopy. This is especially valuable for detecting low-
concentration substances, like fentanyl, that are difficult to
analyze directly in mixtures.

Learn More:
www.verichemtech.com
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Figure 1. Successful separation, presumptive
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mixture before separation

identification, and confirmatory identification of dilute
fentanyl, in a mixture of heroin and a diluent (lactose).
A) An image taken after 30 min of separation by

pure fentanyl

MaglLev of a powdered mixture of fentanyl-containing
heroin (fentanyl-HCL (1.3 wt.%), heroin-HCL (2.6 wt.%),
and a-lactose (96.1 wt. %)). The separation was

performed in a custom-made cuvette (shaped to allow
easy entry of a pipette) filled with a paramagnetic
solution of Gd(DPM)3TOPO (450 mm) in a mixture of
23 vol% hexane and 77 vol% tetrachloroethylene. The
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separated fractions were extracted using a Pasteur
pipette and were subsequently rinsed with hexane
under suction filtration to remove any remaining

L gadolinium complex and air-dried. FTIR-ATR spectra

bottom fraction after separation W’\Jw

(normalized to the highest peak) were measured from
the powdered mixture before separation (top
spectrum). The extracted fractions containing fentanyl
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Backlog Reduction and Faster Turnaround: Forensic labs
often face backlogs when dealing with intricate drug
samples that require detailed analysis. MaglLev provides a
quick, efficient method for initial compound separation,
enabling labs to process samples faster and more
accurately. By isolating components upfront, MaglLev
allows for prioritization and quicker throughput, ultimately
supporting a higher volume of sample processing.

Improved Resource Efficiency: With MagLev, forensic labs
can conduct preliminary separations that reduce reliance
on more labor-intensive methods. This preparatory step not
only conserves resources but also enhances lab
productivity by enabling faster, more targeted follow-up
testing.

Practical Benefits of MagLev Technology
in Forensic Laboratories

Maglev provides essential advantages for forensic labs
managing complex drug cases:

Non-Destructive Testing: Unlike traditional methods that
consume the sample, MaglLev preserves the material,
enabling further confirmatory testing without compromising
evidence integrity. This non-destructive approach ensures
that each componentin a sample remains available for
thorough analysis.

Reduced False Positives and Negatives: Complex drug
mixtures often lead to inaccurate results due to masking
agents orinterfering substances. MaglLev reduces this risk
by isolating individual compounds, minimizing the chance
of false positives (e.g., legal substances flagged as drugs) or
false negatives (e.g., potent drugs undetected due to
dilution).

and lactose (lower two black lines), and the pure
compounds (blue lines) are below.
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Enhanced Laboratory Safety: Forensic labs frequently
encounter hazardous substances like fentanyl. MaglLev’s
density-based separation occurs within a controlled
solution, lowering the risk of accidental exposure and
improving laboratory safety protocols for handling potent
compounds.

User-Friendly Operation: MaglLev’s straightforward design
requires minimal training, making it easy for lab technicians
to incorporate into their workflow. The simplicity of its setup
and clear visual separation of compounds enhances lab
efficiency without the need for specialized technical skills.

High Sensitivity for Diluted Samples: Synthetic opioids,
like fentanyl, are often highly diluted, complicating
detection in mixtures. MaglLev’s ability to levitate and
isolate even low-concentration substances (below 5%)
enables reliable identification of these challenging
compounds, providing forensic labs with a sensitive and
accurate tool for complex cases.

Conclusion

MagLev represents a significant advancement in laboratory-
based drug analysis, offering an efficient, accurate, and
safe method for handling complex drug mixtures. By
isolating substances through density-based separation,
MagLev enhances the effectiveness of confirmatory
methods like Raman and FTIR spectroscopy, supporting
forensic labs with a versatile tool to address the challenges
of today’s drug landscape. This technology improves
workflow efficiency, increases sample throughput, and
delivers high-quality results critical for modern forensic
analysis.

Source: Adapted from "Analysis of Powders Containing lllicit Drugs
Using Magnetic Levitation" by Christoffer K. Abrahamsson et al.,

Angewandte Chemie International Edition (2020). DOI:
10.1002/anie.201910177




