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Introduction

+ Forensic toxicology workflows often rely on multiple analytical techniques and software platforms to perform comprehensive
drug screening and confirmation, ir g complexity, training requi , and the risk of workflow inefficiencies.

This study demonstrates an integrated approach using Shimadzu LabSqutions Insight Explore to streamline screening-to-
confirmation workflows within a single environment. Laboratories adopting this workflow should perform appropriate validation
before routine use.

By combining LC-QTOF screening with LC-MS/MS and GC-MS confirmation, the platform enables efficient data processing,
compound identification, and reporting, improving consistency and overall laboratory productivity.

Experimental Methods

+ A combination of LC-MS and GC-MS techniques was used for the screening-to-confirmation of the forensic toxicological
workflow, shown in Figure 1.
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Figure 1. Forensic Toxicology Workflow for screening-to-confirmation analysis on a
single software platform.

For screening analysis, an LC-MS Q-TOF was used under the conditions shown in Table 1.

A mix of standards at 1 ug/mL were prepared and analyzed by GCMS-SQ using a Scan/SIM method that targeted over 50
compounds including common barbiturates and benzodiazepines.

Table 2 shows the analytical conditions for GC-MS analysis.
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Figure 3. Insight Explore Quantitative Analysis
of QTOF MS Opiate Standard

Figure 2. Insight Explore Qualitative Analysis of
Opiate Standard

Five minute run time allows for rapid screening.

Excellent data quality from Shimadzu LCMS-9050 data independent
screening with opportunities for retrospective data analysis.

Insight Explore facilitates rapid, untargeted screening analysis utilizing Analyze for untargeted feature detection
independent of a compound table.

Analyze detects features for MS1 and MS2 data.
Screening functionality in Analyze for easy targeted screen results.

Library Search allows MS2 data to be searched against up to 5 libraries for increased confidence in analyte
identification.
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Reverse Search capability allows high-quality library matches in complex matrices.

Library Search is compatible with multiple library types -
data files, and NIST files.

Explore has complete quantitation capabilities including flagging for review by exception.

Insight can import libraries from excel files, text files, structure
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Figure 4. Representanve chromatogram of all analytes.

An LCMS confirmation method was used to quantitate 46 compounds with 23 internal standards (ISTD) in less than three
minutes with rapid polarity switching.

TR E R A S

A representative chromatogram of all analytes and ISTD at 1 ng/mL is shown in Figure 4.
Chromatographic separation of morphine/hydromorphone and codeine/hydrocodone was achieved (Figure 5).
Insight Explore was used to generate calibration curves from triplicate datasets.

All quantitation was performed using an ISTD (Table 4) with a linear curve and 1/C? weighting applied. For calibration points
all three replicates for each concentration were required to be within £ 20% accuracy. Calibration curves and representative
chromatograms at the lower limit of quantitation (LLOQ) for Xylazine, Carfentanil, Metonitazene, and Protonitazene are
shown in Figure 6. All concentrations are in ng/mL.

Conclusions
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GCMS-Confirmation Through Target Analysis and Scan Results
+ A GCMS confirmation method was used to target over 50 found in y screening.

+ Extracted urine samples (LLE: 10 mL urine to 2 mL DCM) were fortified with multiple families of drugs, including barbiturates,
benzodiazepines, amines, cocaine, and opiates at both 1 pg/mL and 5 pg/mL.

+ The same software platform was used to analyze both Scan data for library searches and SIM data for targeted compounds.

+ Figure 7 shows the Scan data for multiple extracted urine samples fortified at 5 pg/mL, as well as a comparison of an extracted
urine matrix blank.

» As an example, Figure 8 shows a zoomed in chromatogram of the TIC from the Scan results of an extracted urine sample
fortified with over 40 analytes at 1 ug/mL, specifically showing methadone, cocaine, and cocaethylene.

» These identifications were done by using the Cayman Spectral Library and the Shimadzu Forensic Toxicology Database.

» Figure 10 and Figure 11 show the library search results for the methadone and cocaethylene peak, respectively, that was
shown in Figure 8. Methadone and cocaethylene had a similarity index of 86% and 82%, respectively.

» For target analysis, a SIM was combined to the Scan method. Figure 9 shows the SIM chromatogram for carfentanil as an
example.
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Figure 7. Chromatogram comparison between urine matrix blank and fortified extracted urine samples at 5 pg/mL

Figure 8. Zoomed in chromatogram showing methadone,
cocaine, and cocaethylene at 1 pg/mL

Figure 9. SIM targeted analysis of carfentanil at 1 pg/mL
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Figure 10. Library search result of methadone at 1 pg/mL Figure 11. Library search result of cocaethylene at 1 pg/mL

+ Data obtained from the LCMS-QTOF, LCMS-TQ, and GCMS-SQ was able to be analyzed using a single software environment, supporting screening, confirmation, data review, and reporting within one workflow.

+ The ability to use one software platform for data processing offers an integrated approach to forensic toxicology analyses, supporting laboratory efficiency, consistency, and ease of use.

+ High-resolution screening, targeted quantitation, and spectral library confirmation increased confidence in analyte identification across diverse drug classes.
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