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Accelerating drug screening in forensic hair analysis by applying high-speed polarity switching in HR LC-MS/MS
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Overview 2.1 Automated data processing in Insight Profiler 3. Results 3.3 Hair analysis revealing exposure to chemicals
= A novel software application designed for non-targeted data processing was applied to the For non-targeted screening, the processing parameters in a single method were set up for 3 1 Monitoring abstinence during supervision and In the donor hair samples in this work, Insight Profiler non-targeted analysis screening detected
analysis of drugs of abuse in hair screening analysis using LC/QTOF. feature detection, alignment and compound identification using multiple libraries including compounds outside the scope of drug misuse and compliance with court-ordered abstinence
= Insight Profiler software integrates advanced feature detection, feature alignment, NIST, Wiley, and the Shimadzu Forensic Toxicology database. compllance to court rullng including naturally occurring compounds, prescribed or over-the-counter medications,
statistical processing, filtering and compound identification using large scale screening Feature Detection and Alignment Statistics and filters Compound identification Each scalp hair follows a growth cycle: anagen (active growth), catagen (regression) and pers.or.1al-care product ingredients, or environmental contaminants (including certain
lists and MS/MS libraires into a single processing method. Detects and aligns all ion signals that Applied to find ion signals of  Using large scale screening lists telogen (resting) phase, lasting several years, a few weeks and several months, respectively. pesticides).
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In 2023, the Society of Hair Testing (SoHT) published updated consensus guidelines for the s " e ’ through to compound identification. Processing Cocaethvlene 140 Cytosine Diazepam Zopiclone
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differ between US and Europe but in both jurisdictions, mass spectrometry is widely applied ) Benzoylecgonine _ _ , ,
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to support legally defensible conclusions. The challenge for any drug testing in hair samples, 60 . : L .
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whether it is in forensic and safeguarding contexts, workplace testing or a judicial setting is _ _ , _ o , _ 4 , - :
h d to devel thod J bl 1?d tocti pd q hg IJ h th d Figure 1. The Insight Profiler processing application method editor, designed to create a 0 Theobromine Risperidone
€ need lo develop methods capable of detecting expanded search panels with the singular workflow for feature detection of unknowns to compound identification. . 20 Theophylline Trazodone
increased prevalence of new psychoactive substances (NPS) and non-medical prescription P —— - .
drug use. The approach applied in this work considered a LC/QTOF analysis using DDA- o 6 5 4 3 2 1 6-Methoxysalicylic acid o-IT
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of complex data sets in non-targeted analysis from feature detection to compound B Treorssos 1 2 cainefiom || zs] pattem check | smem Figure 3. In this donor, the distribution of cocaine and associated metabolites was consistent Desmethylcitalopram
dentification 8 ¢ |rsn.ram | multiple donors e | s with abstinence, with targeted LC/QTOF analysis the concentration of cocaine was 1.24 ng/mg M-CPP
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. B¢ 155604508 ) 1 cm). This pronounced proximal—distal gradient indicates declining historical exposure, with
2. Materials and Methods i : S of L me : concentrations in newly grown hair well below the 0.5 ng/mg reporting cutoff. Table 1. Distribution of compounds detected in hair donor samples. Salicylic acid was detected
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identification search lists included NIST, HighResNPS, Shimadzu Forensic Toxicology Figure 2. Insight Profiler data review highlighting the detection of cocaine in hair samples. The Figure 4. Outside the scope of providing evidence in monitoring abstinence during supervision
database. box plot h.lgh“ghted gompllance to court rulings as cocaine concentration was reduced over a and compllapce to Court_ rulings, Insight Profiler n(_)n-t,argeted analysis also detected other Disclaimer: The products and applications in this presentation are intended for Research Use Only (RUO).
6-month time frame in two donors, group labels 1 and 3. Two other donors, group labels 2 and compounds in donor hair samples related to medication Not for use in diagnostic procedures. The information presented is intended solely for scientific exchange and does not
4 confirmed compliance. In each box plot, the sample order from left to right indicate distance constitute promotion of a diagnostic test or validated workflow in the United States. The authors declare no competing
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