A NOVEL METHOD FOR URINE DRUG SCREENING
BASED ON DESORPTION ELECTROSPRAY
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The goal of this study was to develop an ultra-rapid mass
spectrometry-based screening method capable of routine
detection of drug metabolites in urine samples.

Drug of abuse screening — Can we use a fast mass
spectrometry-based screening method instead of
immunoassays?

e All samples undergo screening

e Automated, cheap, rapid response time for the requesting
clinicians

« Selective detection of illicit and therapeutic agents across many
drug classes

* Higher specificity than col i | imm based
screening

« Decreased false positive/negative results
« Flexibility and improved capacity to test for Novel Psychoactive
Substances (NPS)

DESI TECHNOLOGY

e Acharged solvent is directed
towards the sample mobilizing
molecules from the sample surface

o Directly analyzed by MS — ambient e
ionization technology

e 1-2 seconds per sample

Prototype DESI XS with
automated slide sorting
capability

20 plates (80 slides)

Using 384 well plates with 3s
per sample = 6.5 hours
analysis time ~7500 patient
samples

DRUG PANEL

Is DESI Sensitive enough: Cutoff concentrations between 2-100ng/mL,
need to quantify 40% of cutoff (0.8—40 ng/mL)

SAMPLE PREPARATION

In addition to dissolving in solvent two preparation methods were used
(dilute and shoot and SPE) before spotting 1uL onto the sample plate

Stock solutions
in solvent

e o
DESI MS Analysis u
Xevo G2-XS &TQ Absolute

Dried sample spot

Spike into urine

Resuspend (1:1 Water:IPA)

SPE sample prep
(Oasis MCX 30 um) ~1 mm
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XEVO™ G2-XS TOF MS DATA

Dextrophan

= DESI detection limit (LoD)
- Dilute and shoot: 40% LoQ in solvent
- Dilute and shoot: 500% LoQ in urine
~ SPE sample prep: 40% LoQ in urine
“LoQ (Limit of quantitation) = Threshold or cutoff

“\% [M+H]" = 258.185

Concentration for 100% LoQ is 100 ng/mL.

Fentanyl
= DESI detection limit:
- Dilute and shoot: 40% LoQ in solvent
- Dilute and shoot: >500% LoQ in urine
~ SPE: 100% LoQ in urine

Fentany!

[M#H]* = 337.227 o
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Concentration for 100% LoQ is 2 ng/mL
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OVERALL PERFORMANCE

Number of drug molecules detected from urine with different

methods (n=45)
Xevo G2-XS _ Xevo TQAbs « Molecules not detected at 100% LoQ:
M « Fentanyl, nor (2 ng/mL)
00%L00 ® - b « Buprenorphine; Buprenorphine, nor; 6-MAM (5 ng/mL)
S00%L00 3 o “ = Pregabalin, MDA (100 ng/mL)
z i o4 BUPBUP-d4
standard “
~ BUP-d4 concentration 100ng/mL. % Sk
~ BUP concentration: 10, 25, 50, 100, 250, 500 ng/mL. ped
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P
e w h“ﬁmw W e

ANOMALY DETECTION

= Using Principal Component Analysis (PCA) and Linear Discriminant Analysis (LDA) for
the detection of ‘outlier samples”
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= Based on the loading plo, the following ‘marker’ molecules were

driving the difference between urine and non-urine samples

* Creatinine peaks (main peak,

isolopes, dimer and adduct) [ ome ] [ Tom ] - Atotal of 85.42% correct
excluded from analysis [ | | [ 2« | classification rate with only 8.3% of
[Fomuma| 2 | oz | a4 | e non-uine sampls f
classified as urine (false negative)
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CONCLUSIONS

« Drug of abuse molecules ionize well with DESI - that is
mandatory if we want to push the sensitivity limits

« We have created an automated, flexible, rapid plate reading
system using DESI technology with options to run 80 slides or
20 plates without supervision and export data on the fly

« Using some specific sample preparation, we can reach the
desired sensitivity for most of the molecules with DESI (2 ng/ml
->100 ng/ml) depending on the molecule

« Using parallel TOF and MRM methods allow us to:

« Spot anomalies regarding urine or non-expected
molecules
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