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" Applying a high-resolution mass spectrometer LC-MS (QTOF) to forensic

toxicology screening For routine clinical and forensic toxicology screening a high-resolution LC-MS/MS method was developed to target a panel of ~1000 compounds to Clinical and forensic toxicology analysis is highly challenging; the nature of the biological sample is complex, a drug landscape which is
c ; 'd. o usi _ < distribut ; report compounds with high confidence. The criteria for reporting compounds included accurate mass error (nominally within = 5 ppm), isotopic changing with more than 800 novel psychoactive substances emerging over the past 10 years, and a diverse chemical space to search for over

" Compounds were identified using accurate mass, isotopic distribution an : L : : : : L. . ) : : : : , . .

p_ _ J P pattern matching score, retention time (if available) and product ion spectral library verification using in house developed MS/MS libraries or 10,000 potential poisons. Analytical strategies may need to adapt to the need dependent on whether it is a targeted screen to help clinical
retention tlm_e data frgm the TOF survey _s.can data and accurate mass fragment external MS/MS data repositories. management of intoxication or a non-targeted approach to screen for a large compound panels. With such a need high resolution LC-MS/MS
spectrum using data independent acquisition (DIA-MS/MS). — — _ — _ libraries have become indispensable tools for systematic toxicological analysis.
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" |n house libraries and external data I'ei:)OSItOrIeS were used for Compound Shortcuts - Sample List « ||« Compound Results - Forensic Mix_11_50 ng-mL_ForensicToxicologyScreening.1_007 x | Working with mu]tip|e data repositories_ Figure 2 high“ghts the high value in using LC-MS/MS product ion Spectra] matching from mu|tip|e
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Identification. = | Repot. Y| ¥ 7 M v v | v v ~ v| v libraries despite data acquired on different LC-MS/MS platforms. Although the spectral matching value may differ between libraries it provides

1 | Blood calibn standard 5000 93 |Report 21 | Benzoylecgonine C16H19MO4 290.1387 290.13855 -0.443 G7.92 478 0.0 4,709 4718
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E: 4 |Blood calibn standard 5 317 |Report 71 | Hydrocodone -1.166 9815 4,152 0.2 3.964 4,152 . . . . .
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identification has resulted in HRMS LC-MS being used for a considerable range of Lbrary Serch S . Fienamme S et [Colirontrergy | 1. ] CompowndName — e -
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2 Methods . N e TN e e o = The Similarity Index (SI) score highlights 7001378
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extracted by solid phase extraction before analysis. : j s0.127 = Multiple library searching can be a powerful CE 25V SI 69 e 1000
= LC Separation. tool for both non-targeted screening
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" Binary gradient; water and methanol with 2 mM ammonium formate and Figure 1 LabSolutions Insight data review application shows the results of the sample analysis, 9 drugs of abuse compounds have been positively identified (within 0 25 50 75 100125150 175200225 250 275300 325
0.002% formic acid the criteria for reporting a compound with high confidence) highlighting the detection of methamphetamine in a blood extract. Figure 1 Library verification and compound for benzoylecgonine detected in the spiked blood sample B using multiple libraries (100 ng/mL spike level).
® Cycle time 17 minutes Although the data repositories use different LC-MS/MS instruments and different fragment ion intensities (CE spread 5-55V, fixed CE and normalized

Compound identification for all targets was confirmed by using accurate mass MS/MS libraries including

® Shimadzu Forensic Toxicology Data base (over 1000 compounds, MS/MS data acquired using authentic standards with a fragmentation energy
of 5-55V, all product ion spectra corrected to theoretical accurate mass values using Insight Assign application, MS/MS spectra acquired using 4. Conclusions

" DIA-MS/MS mass scans m/z 40-500: 40 msecs: isolation width 25 Da: taigeted MS/MS gnd a precursor ion isolation width of 1 Da, retention time mapped to la Shim-pack Velox. Biphenyl LC §eparation?.
collision energy spread 5-55V; 17 mass scan events " Wiley (Wiley Registry of Tandem Mass Spectral Data, MS for ID and LC-HR-MS/MS Library of Drugs, Poisons and Their Metabolites) and

= DIA-MS/MS mass scans m/z 40-900: 25 msecs: isolation width 35 Da: HighResNPS (an open-source library; https://highresnps.forensic.ku.dk/ with normalized MS/MS fragment energies).

" Mass Spectrometry Detection. QTOF LCMS-9030 using external mass fragment ion intensity) each MS/MS library can provide positive evidence for compound identification.

calibration for positive and negative mode ESI;

" MS mass scan m/z 40-900; 100 msecs
" To meet the challenges in analytical toxicology, a workflow has been developed using TOF survey scan and DIA-MS/MS mass scans. To
iIncrease the probability of a positive compound identification a highly curated in-house forensic toxicology library has been developed using

authentic standards.

collision energy spread 5-55V; 12 mass scan events . . . : : L . . .
J9y'sp " Library searching capability has been enhanced to work with multiple MS/MS data repositories to further increase compound identification

= Cycle time 1.08 second (30 mass scan in total) The results show the library matching score (similarity score, Sl) using several MS/MS data repositories. The dot product score was set to mass _ _
= Data processing. The targeted method included 900 compounds (all compounds accuracy weighting 0.5, intensity weighting 0.75, with a minimum of 3 centroids to match. The forward search was used. In this example. and to enable a wider co-mpound search particularly for NPS compounds.
were registered in the Shimadzu Forensic Toxicology DataBase; a curated methamphetamine was identified using a deconvoluted MS/MS spectra and matched with Shimadzu Toxicology DataBase, Wiley libraries (MMHW: ® The method can be applied to targeted and non-targeted workflows.
MS/MS library developed using authentic standards). LC-HR-MS/MS Library of Drugs, Poisons and Their Metabolites and Oberacher: MS for ID) and HighResNPS library. Disclaimer: The products and applications in this presentation are intended for Research Use Only (RUO).

Not for use in diagnostic procedures.



