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What's the Project? Sample Collection and Preparation Samples from the 2024 Campaign ESCAPE Projekt

The recording of injected substances is mainly based on self-reported Samples of this project were collected at 5 different harm-reduction services and drug e As expected, heroin, cocaine or a combination of the two were the substances most
information from treatment registries and ad hoc surveys, which are consumptions rooms in the city of Cologne, Germany and sent to our lab for analysis. frequently injected by this clientele. In addition, there were a small number of amphetamine,
often delayed and not analytically validated. Information about MDMA, methadone, and methylphenidate findings.
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y> y vary . . YoI5 ¢ | | N _ . - _ MS-System: Bruker impact Il he LC-MS e Due to the different influences on the ionization yield and different matrix effects of the two
reporting may also take some time. For quick and easy screening, Toxtyper® Ef:ﬁem. acc))nezxr;JLt/:l\:i:tggl\(l)gO ;iiysHtégOH 1% acetinitrile jon source: DARTJumi»Shot@ positive mode e e lonization methods, comparisons between signal intensities can only be made to a limited
. . . . . X u ) 0, >NH4, 0.1% , 1% INItri : . . . . . . . . ’
these steps should be performed in as little time as possible and with EluentB:  Acetonitrile, 2 mM HCO,NH,, 0.1% HCOOH, 1% H,0  Acquisition:  ScanningLinear @ 0.5 mm/sec Inconsistent results: Main active ingredients were not identified by DART-HRMS. extent P ) ’
: : L U Column: Acclaim® RSLC 120 C18 2,2 um 120A 2.1x100 mm Scan Range: 4.5 mm . . . : |
a high degree of automation. &> . ent in gradient eluti - - Helium Ni Overall, consistent analysis results were obtained for 71.2% of the samples - - - - [t
cacent  Timingradent euton reperatures 276 0 oy o He0en ' 4 o PIES. o Although the LC-MSn analysis generally provided a more detailed picture of a sample, | —-
, . . . . MS-System: Bruker amaZon speed ™ ion trap ' . . . . . . . 1
What's Direct Analysis in Real Time (DART)? jon source:  Apollo ESI source, positive mode Scan mode:  AutoMS/MS @ 9 Hz Exemplary Analysis Results comparison with our routine screening method showed a high proportion of matching | .- =
_ Scan range: m/z 30 - 1000 . e
. . . . . . . . S de: UltraS 70 -800 D 32,500 D : ‘
DART is an ionization technique that allows solid, liquid, and gaseous Mc:n mode. AttraMC:”( _ .thas@h o dpa/s) » Library: Seized Drug Suite (400 entries) and , , , analytical results. | e
. . . . n modae: utoMSn (n = 3) wi . che qe recursor 1S MMHW Library (Wiley-VCH: 5,000 entries) Toxt Int. S/N e Cocaine was detected in the syringe S T
samples to be analyzed directly on a wide variety of surfaces at Library:  In-house generated library with 1,475 entries - OXTyper nt. 5/ | o o Did Thi Go Fast? P
- : - - S Cocaine 6.5e8 536 |Cocaine 1.0e5 e The synthetic cannabinoid ADB-4en-PINACA was identified : Ings Go Fast:
atmospheric pressure without any special preparation. D Analvsi S Benzoylecgonine  19e8 680 |Benzoylecgonine ek . . L.
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mass of the molecular ion and comparison of MS* spectra - = %‘ 6-Acetylmorphine  3.5e8 632 |6-Acetylmorphine 1.4e5 . . . identify unknowns. e
.. btk ted iral lib (400 entries) and th 3 Paracetamol 22e8 335 |Noscapine 8.4e4 e Toxtyper additionally detected 6-Acetylcodein an additional . . _ . o . .
How does the lonization Process Work? V&'KAHWGLSSEO;'EAE/MSSPinFa | ]:a[f)y P?” ries ag " & T Heroir SE A v — 6 8ol heroin marker e Depending on the analytical question, e.g. differentiation of isobaric compounds, a SCAN ME
. . . - - lorar I ISON N Ir : : . . .
. lon Source: An inert gas (e.g. He or N, ) is excited by an . . ary of LTugs, Folsons, 4 © < Papaverin 7.ce7 267 [Papaverin e e Th ntheti nnabinoid ADB-4en-PINACA Id not b confirmatory analysis (e.g. LC-QTOF-MS) is recommended.
e|ectrica| discharge’ Creating metasta b|e Species Metabolltes (W||GY'VCH, 51000 entrleS). 6-Acetylcodeine 59e7 176 . € Sy € 'IC Ca abinol € cou O . € . . . ) . .
c | ADB-Aen-Pinaca  16e7 41 identified with DART-MS, probably due to low concentration e Due to the unmatched speed, DART-HRMS is especially suited for rapid screening analysis,
I 'a‘t’r':gg;'ﬁe"ric'Zr(;’r;;sgr‘]emfsg gmﬁt?;tgl?'g St%e%ism'p;:gfgt }’:’)';2 either as a stand-alone method or as guidance tool for subsequent in-depth analysis.
I * ° 2 2I ° ) ®
(1. Hydronium lon, 2. Zundel Cation, 3. Eigen Caton) Runtime Comparison ...because things have to go fast Toxtyper _Int._S/N e Cocaine and degradation products / metabolites were
lIl. Sample Interaction: The reagent ions react with the surface The total runtime of a batch consists of the method duration apdﬂ\;lche additional time Cocaine 9.9¢9 5036 |Benzoylecgonine 5.7e4 detected by both methods
molecules of the sample (solid, liquid, or gas) placed in the  — N + req.uwed for injection (Toytyper) or movement of the QUICkstI’IP. I—!TS sample card Benzoylecgonine  2.5¢9 5516 |Cocaethylene 5.6e4 e Detection of cocaethylene (low LC-MSn intensity) by the
Open gas stream, typlcally through proton transfer or Penning 1‘{?{ y” M Proton [M+I\/|iI]H X (Seized Drug Suite). For LC-MSn ana|y5|5 of drug paraphernaha, Injection of an eluent Noscapine 1.3e8 431 [Cocaine 4.0e4 Seized Drug Suite Acknoled ements
lonization s He* L 0? M — > [M+ +] : : _ Y Norcocaine 1.2e8 273 |Caffeine 7.1e3 g
e* W) [M+H] blank after each sample is mandatory to check for possible carry-over. S | | , ,
. . . . gw M  Transfer [M+HJ* ‘s 6-Acetylmorphine 9.9e7 229 |Ecgoninemethlester 5.0e3 e DART-HRMS did not detect heroin or any of the POPPY
IV. Analysis: The newly formed ions are carried into the mass % . _ S o riremethlester 5307 247 | , 4o , . . . _
spectrometer for analysis sl G UL D U e 2 C9°”'”eme| ester >-5¢ oreocaine <€ alkaloids We would like to thank the EUDA, especially the ESCAPE project staff, for their support.
S Paracetamo 2.2el 34 L . . . . . o . .
;miyn'?:; 7176 min = 5 d 1'(6)'[::“:::: & Papaverin 20e7 64 e Although it is very frequently used as an adulterant, the Special thanks go to the employees of the following institutions and associations for collecting the syringes:
’ o o o o 2 /7T r [ . u . I I I I . . . . . . . .
What's the Objective of This Project? Caffeine 1.ber 35 ﬂgtg.c:on of caffeine alone does not indicate the presence of Drug Consumption Room Gesundheitsamt Neumarkt, Association for Innovative Drug Self-Help Vision e.V. Kéln,
. . . . 6-Acetylcodeine 9.5e6 29 I . . . . ;o\ g .
The aim of the project was to evaluate a rapid screening workflow for Heroin L1615 Emergency Shelter for Drug Addicts Cologne Main Station, SKM Kdéln e.V., Contact and Health Center Cafée Victoria,
drugs of abuse and adulterants in used syringes using DART-HRMS. *calculated for 299 samples incl. blanks and calibration Cocaethylene 1606 3 Drogenhilfe Koln gGmbH, and 'Projekt Feger’ Collection of Syringe Paraphernalia in Public Spaces, SKM Koéln e.V.




