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Introduction

Since the first detection of synthetic cannabinoids as ingredient in ‘Spice’ in 2008, a growing number of herbal mixtures containing various, steadily changing
synthetic cannabinoids have flooded the markets worldwide. These mixtures are labelled as ‘incense’ and are readily available over the internet. ‘Spice’ and its
successor products are promoted and consumed as ‘legal’ alternatives to traditional cannabis products to circumvent current legislation and drug testing.
Intoxications with synthetic cannabinoids requiring intensive care are on the increase — even ‘Spice’-related fatalities have been reported recently. In the past,
new or slightly modified variants of synthetic cannabinoids began to appear in the mixtures, nearly instantly after the legal status of certain compounds was
changed. Currently, 14 compounds are subject to the German narcotics law (BtMG). This results in a high demand for comprehensive screening methods,
especially for clinical and forensic toxicology.

Hyphenated mass spectrometry (MS) is the method of choice and state-of-the-art for developing analytical methods to detect and identify synthetic cannabinoids in biological specimens.
. We describe the first screening procedure for synthetic cannabinoids in serum using an ionBooster™ (I1B) ion-source coupled to an ion trap MS system.

Method Development

A spectra library, containing MS, MS2 and MS3 spectra of altogether 38 synthetic cannabinoids and 9 isotope-labelled analogs, was set up using certified
standard solutions (where available), solid matter samples or extracts of herbal mixtures. NMR, GC-MS and TLC were used to verify the identity and
purity of substances not obtained from professional vendors. A typical library entry is shown in figure 1.

‘ A fast LC-method, sufficiently separating isobaric compounds and a scheduled-precursor-list including the obtained retention times of the synthetic

m cannabinoids in the library have been developed. Synthetic cannabinoids spiked to LC-eluent were analyzed using either a conventional electrospray
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Fig. 1: Library Entry of JWH-018 (Ms?) human serum samples and an automated data reporting procedure using Compass OpenAccess (COA) was designed.

Results and Discussion

The comparison of conventional ESI vs. IB revealed significantly better responses and higher signal intensities when using IB.
Throughout this study the observed signals were at least 2-fold higher. The sensitivity gain for the ion trap MS achieved by the
use of the new ion-source type, offers the detection and secure identification of synthetic cannabinoids at concentrations,
considered as cut-off-values in methods using triple-quadrupole-instrumentation and multiple reaction monitoring (MRM) [2].
Within the initial comparison of IB and ESI (spiked concentrations: 0.1 to 1.0 ng/mL), it could be shown that the former allows
the detection of substances not found nt.

Analytical Method

Sample Preparation
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Data Evaluation and Reporting
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Conclusion

We present a liquid chromatography-mass spectrometry (LC-MS) approach offering a fast, reliable and easy-to-use screening
solution for the detection of synthetic cannabinoids in serum with a high degree of automation - but still keeping the possibility
for manual data evaluation. The combination of MS2/MS3-spectra and retention time meets common criteria for identification
according to forensic guidelines.
This method is ideally suited for the ‘pre’-screening of serum samples due to the lack of sufficient and reliable immunoassays for
synthetic cannabinoids. Moreover, we offer a fast and economically priced alternative to other methods since approx. 75% of
samples processed do not contain any synthetic cannabinoids at all and positive findings can be confirmed by complementary
quantitative methods [2].
The use of parent compounds as analytical targets offers the possibility of instantly adding new emerging compounds to the
library and immediately applying the updated method to serum samples, allowing the rapid adaptation of the screening method
to ongoing forensic or clinical requirements. Continuous addition of new emerging compounds keeps the screening procedure
up-to-date and since a full-scan method is used, at least MS1-information of new compounds is obtained. The presented
approach can also be applied to other specimens, such as oral fluid or hair, and herbal mixtures or solid matter suspected to
contain synthetic cannabinoids.
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