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INTRODUCTION METHOD RESULTS AND DISCUSSION

Drug substances were detected based on retention time, the presence of a precursor mass and fragment ions (Tof-MRM and Tof-MS"), coupled with the power of mass accuracy tolerances
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(precursor mass <2 ppm, Tof-MS" only) to give absolute confidence in analyte identification.
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monitorin and the detection of illicit substance use. . _ . o . _ . The Tof-MRM acquisition mode exhibited substantial enhancement in analytical sensitivity, achieving limits of detection (LOD) spanning 0.05 ng/mL to 0.5 ng/mL in urine spiked samples.
- & o - Urine calibration samples were prepared by fortifying pooled blank urine with twenty target analytes In contrast, the broader, non-targeted Tof-MS" workflow produced LOD ranging from 0.5 ng/mL to 5 ng/mL. Table 2 provides a consolidated summary of the LOD determined for all
Traditionally, laboratory workflows rely on an initial (Table 1) across a concentration range of 0.01-2500 ng/mL. monitored analytes.
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MS" Mode of Acquisition utilized on the Xevo MRT MS. . Figure 5 displays the chromatograms corresponding to the monitored quantifier and qualifier transitions acquired using Tof-MRM at 0.05 ng/mL, accompanied by the calibration profile for
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Figure 1. The benchtop hybrid quadrupole multi-reflecting time-of-flight mass spectrometer . For this targeted acquisition mode, exact mass fragment ions comprising a quantifier and, where available, a R S e S T B e B
(MS), Xevo™ MRT MS (Waters) coupled with the ACQUITY™ UPLC™ System. ualifier ion were monitored, with cone voltages and collision energies individually optimized - - - - :
G ’ & & Yy op " Figure 5. Panel a) chromatographic traces for carfentanil at 0.05 ng/mL, demonstrating the Figure 6-. Schematic of l.‘he Ident'lﬁeq compounds t{)smg Tof-MS", for the
primary quantifier transition (m/z 395.23 > 335.21) and the secondary qualifier transition ~ commercial reference urine ACQ Science DCT -25% UR. The structures
Xevo™ MRT Mass Spectrometer Data Processing (m/z 395.23 > 246.15), exhibit clear ion transition fidelity and signal integrity at low level associated with the identified compounds are also displayed (space-permitting).
y. — _ _ o o _ detection. Panel b) a calibration curve for carfentanil, based on the primary transition
T — . Data processing was performed using MS Quan Application, within the waters_connect Informatics Platform. (m/z 395.23 > 335.21), was constructed in fortified urine matrices using the Tof-MRM
\ focisne Mass chromatograms for the monitored transitions were generated and peak areas integrated, applying a : acquisition.
. . .. .. . . . . 65 67 68 69 7 74 12 73 75
il minimum area threshold of 200 (quantifier and qualifier ions) and a retention time tolerance of £ 0.3 min

LOCKMASS
SPRAY
QUADRUPOLE pORE LENS COLLISION CELL

STEPWAVE ION GUIDE™

e from the reference retention time.

IS(\)ILI:I\’,I:)N ;. ‘, .’.w .N- MUI.I;:E(:II'.;TC)TING |
fouiain | Tof-MRM ACQUISITION (Targeted) "o pewion || Figure 4: Tof-MRM is a targeted data-
Waters Xevo™ MRT Mass Spectrometer | @ Product (fragment) ion dependent acquisin’on mode utilized CO N C LU S I O N S
L W PUSHER P ESI SOURCE QUAT;L;::;)LH (TTRCv: \CI:'I;I; c J:t:;;/:/g;/fg;u (T:FhARNAI;YZ.EF; DETECTOR l\gr;r:cn::l/jn'as on the Xevo MRT MS. This mode uses
ION TRANSPORT : =N : e quadrupole precursor selection to . . . . . . . . cie
St e N B o R e DR T R ") isolate a specific precursor mass, Although LC-MS/MS methodologies are a mainstay in contemporary toxicology laboratories due to their exceptional analytical sensitivity, the
= o . = \ — :== S S i | | permitting only this mass to enter the . . .. ] . . . .
4 viowason el T e | TR T el collision cell, where it undergoes techniques are intrinsically restricted in the depth of structural and contextual information they can deliver.
et || @ SepeShngide | |- s csred sblons e by e S e e by €5 (100 oitionwidow e g sy of agmentions dmeed | mescecsmeser | JTAGMentation. In this example, the
. “ e | ke SAie Woltioggh 4 a hghrpeed detector LI Ll i quadrupole is set to isolate the m/z of
* lons pass through the « Quadrupole selects ragmentation. multi-reflecting TOF * High-resolution /
i gns‘:ifz:uiretli). . ;oduct Ay (w'm anafyze: : :fl:cﬁ";;.ss data Tof-MRM WORKFLOW EXAMPLE: Targeted Analysis of a Compound RESULT 0 the green peak. The Tof detector . E . . e _eoge . .
Dot | pecrso o) are : e Soorie praciresont e Precrsor O) T e jffcords fh-e GCCTUmFe rasses Ogﬁ?” Both Tof-MRM (targeted data-dependent analysis) and Tof-MS~ (data-independent analysis) acquisition modes, achieving LOD values of
cell. :l;ﬂtu[;a;:, increasing selected in the quadrupole, 00 o 121.0650 io:asan:eI:;la.lre \:ia' it I agmen 10nNs. yplca y a quan er . . o .. o . .
J | J 1 | — | fagmend nd ho e ‘ e e SR S and a qualifier ion are monitored, <0.5 ng/mL and <5 ng/mL, respectively, demonstrated a simple, robust, and highly sensitive analytical approach for urinary drug
e Xevo rovides ultra-high resolution, accurate-mass data with exceptional sensitivi Y Wrio u? '°;::£Z$Z?::re % > % 151287 | e which deliver enhanced sensitivity for 1 = - H 1 143v 71 1 1
eraln rr o, o s o s %G‘vﬁ O MRT s ‘ T quantitative and targeted screening quantification, delivering sensitivity comparable to conventional tandem-quadrupole methodologies.
¢ e ¢ Y applications. This image contains
Figure 2. Schematic of Xevo MRT MS. This image contains content that has been generated, enhanced, content that has b ?‘?” gen?r ated,
or modiﬁed using Al technology. Tof-MRM provides exceptional sensitivity and selectivity for known targets enhanced, or modified using Al . . E . .. . . .
' while delivering accurate-mass product on data fo high-confidence identifcation. technology. Furthermore, incorporation of the complementary Tof-MS"~ acquisition, further enhanced overall sample characterization, enabling the
- identification of additional drug substances beyond the predefined targeted panel. Together, these strategies provide a powerful and
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