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1 | INTRODUCTION

Originally synthesized as pharmaceuticals and for research purposes,
synthetic cannabinoids (SCs) have emerged on the European drug mar-
ket from 2008 on and in 2021 still represent the largest class of new
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Abstract

Regarding the high potency of synthetic cannabinoids (SC), many intoxications and
fatal cases are reported in literature. Here, we report on a fatality with 5F-MDMB-
P7AICA contributing to the occurrence of death. A 31-year-old man died 10 h after
he fell from the rooftop of a house. Police investigations revealed that he had con-
sumed a ‘legal high’ herbal blend some hours earlier. An initial toxicological screening
for new psychoactive substances (NPS) was negative. One year after, the analysis of
confiscated drug samples revealed the SC 5F-MDMB-P7AICA being unknown at the
time of the first investigations. Hence, post-mortem specimens were retrospectively
analysed for 5F-MDMB-P7AICA and its dimethylbutanoic acid (DBA) metabolite.
Lung, liver, kidney and bile fluid (BF) of the decedent were analysed following solid-
phase extraction and standard addition, heart blood (HB) and peripheral blood (PB) by
fully validated liquid-liquid extraction and protein precipitation methods. Additionally,
hair specimens were analysed to examine a possible chronic consumption of the
SC. All specimens were analysed by liquid-chromatography tandem mass spectrome-
try. 5F-MDMB-P7AICA was detected in HB (0.69 ng/ml), PB (1.2 ng/ml) and hair.
DBA was found in HB (46 ng/ml) and PB (5.7 ng/ml) and could additionally be identi-
fied in liver and kidney (approximately 4-5 ng/g), lung (approximately 12 ng/g) and
BF (approximately 60 ng/g). Compared with the parent compound, much higher con-
centrations of DBA were quantified. This case shows that drugs found at the scene
can provide helpful initial information for further toxicological screenings in biological

samples, especially when there is evidence of NPS consumption.
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psychoactive substances (NPS) monitored by the EMCDDA.! SCs
show a high functional activity at the cannabinoid receptors CB 1 and
CB 2.27> Compared with A®-tetrahydrocannabinol, SCs often act as full
agonists with sometimes higher binding affinities at the CB 1 receptor
and even higher potencies, resulting in unpredictable toxicodynamic
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effects (e.g. tachycardia, confusion, hallucinations and vomiting).”>~”
Therefore, serious adverse health effects have been observed after the
consumption of SCs. Consequentially, many intoxications as well as
fatalities related to the use of SCs have been reported so far.28?

The indazole-based synthetic cannabinoid (SC) 5F-ADB
(Figure 1a), also known as 5F-MDMB-PINACA, is considered to be
one of the most present SCs in association with intoxications and
fatalities.'°"2® In 2016, 5F-ADB was covered in Germany by the nar-
cotics law. As a consequence, 5F-MDMB-P7AICA (Figure 1b; methyl-
2-{[1-(5-fluoropentyl)-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]amino}-
3,3-dimethylbutanoate, also labelled as MDMB-5F-P7AICA or 7'N-
5F-ADB) emerged on the drug market in 2017. 5F-MDMB-P7AICA
contains a 7-azaindole core structure (Figure 1b) not regulated in most
countries at this time. Recently, several studies have been published
regarding the toxicokinetic properties, stability and potency of this
substance.’* 18 In these studies, 5F-MDMB-P7AICA dimethylbuta-
noic acid (DBA; Figure 1c) was found to be the main metabolite. Addi-
tionally, Richter et al'® firstly reported on one authentic human
intoxication after suspected consumption of 5F-MDMB-P7AICA and
provided analytical results in plasma. However, until now, only one
fatal case associated with 5SF-MDMB-P7AICA has been reported. In
this case, a man died after having smoked fentanyl combined with a
herbal blend using a bucket bong.'? Prior to this, he had additionally
smoked a joint. Toxicological screening revealed 17 SCs, including 5F-
MDMB-P7AICA, in blood and hair samples of the decedent.'? In con-
clusion, the occurrence of death was attributed to the cardiovascular
effects of SCs on the previously damaged heart and a respiratory
depression due to fentanyl.

Here, we report on a second fatal case with 5F-MDMB-P7AICA
contributing to the occurrence of death, in contrast to the fatality yet
reported not mediated via a somatic impact on circulation or respira-
tion but most probably via modification of the mental condition

resulting in a fatal accident.

2 | CASEREPORT

Following the case history, a 31-year-old man fell from the rooftop

of a house after he consumed a ‘legal high’ herbal blend. The man
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FIGURE 1 Molecular structures of
5F-MDMB-PINACA (5F-ADB) (a), 5F- F
MDMB-P7AICA (b) and 5F-MDMB-
P7AICA dimethyl butanoic acid
metabolite (c) (a)

died 10 h after admission to the hospital. The autopsy was per-
formed 4 days after death and revealed lethal multiple trauma,
which mainly involved head and thorax and composed of skull frac-
tures, subarachnoid haemorrhage, multiple rib fractures, contusion
of the lung and haematothorax. Toxicological analysis performed
with regard to the history revealed therapeutically administered
pharmaceuticals (propofol, midazolam and lidocaine); furthermore, a
subtherapeutic concentration of morphine and a very low concen-
tration of benzoylecgonine in peripheral blood (PB). Additionally,
blood alcohol analysis was negative. However, an extensive screen-
ing for NPS, especially SCs, was carried out, no respective sub-
stances could be found.

About 1 year after that incident, in the context of a further police
investigation involving the deceased, ‘legal high’ herbal blends, a half-
smoked joint and several cigarette butts (Figure 2), which were seized
in the apartment of the decedent, were analysed. After preparation of
the seized samples (see Supporting Information), 5SF-MDMB-P7AICA

(a) (b)

FIGURE 2 Seized herbal material (a) and a half-smoked joint
(b) found in the decedents apartment [Colour figure can be viewed at
wileyonlinelibrary.com]
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was detected via gas chromatography-mass spectrometry (GC-MS)
analysis (Figure S1). The total ion count gas chromatogram as well as
the selected ion traces of five characteristic fragment ions (FI) of one
seized herbal blend is depicted in Figures S2 and S3. At the time of
the first investigations, this SC had been completely unknown, and
thus, 5F-MDMB-P7AICA had not been included in the screening
method. Therefore, tissues (lung, liver and kidney), body fluids [bile
fluid, PB, heart blood (HB)] and hair specimens of the decedent col-
lected during autopsy were retrospectively analysed to assess a
potential consumption of 5F-MDMB-P7AICA that might have con-
tributed to the fatality.

3 | MATERIALS AND METHODS

3.1 | Chemicals and reagents
Chemicals and reagents used for analysis are described in detail in the
Supporting Information.

3.2 | Buffers, stock solutions, quality controls (QC),
calibration standards and calibrators for standard
addition

The preparations of buffers, standard stock solutions, QCs and cali-
bration standards of 5F-MDMB-P7AICA and DBA used in the pre-

sent work were in accordance to those already described

elsewhere”?° and are described in the Supporting Information,
respectively.
3.3 | Sample preparations of herbal blends, blood

and tissue specimens

Until analysis, all tissues and body fluids collected during autopsy
were stored in a freezer at —20°C, and hair specimens as well as
herbal blends were kept at room temperature, respectively. Analyses

were performed about 2 years after the autopsy.

3.3.1 | Herbalblends
The detailed sample preparation of the seized herbal blends can be

found in the Supporting Information.

3.3.2 | Blood specimens

Preparation of HB and PB was carried out using validated methods
based on a liquid-liquid extraction and a protein precipitation already
reported in a previous study.'” The respective validation parameters
as well as the sample preparations are described in detail in the Sup-
porting Information, respectively.

3.3.3 | Tissue specimens

For detection and quantification of 5F-MDMB-P7AICA and the DBA
in the tissue specimens (liver, lung and kidney) and the bile fluid of the
decedent, a standard addition method was used as recommended by
national and international guidelines.?*?2 The samples were prepared
analogous to already published preparation of pig tissue samples for
the detection of SCs, with the modification that no enzymatic hydro-
lysis was performed.?° Analysis was performed by a liquid
chromatography-tandem mass spectrometry (LC-MS/MS) system.
Detailed information on the respective sample preparation is depicted
in the Supporting Information.

3.34 | Hairsamples

For quantification, a one-point calibration using a blank hair sample
was performed. In brief, the blank hair sample and two segments a
5 cm of the decedent's hair were pulverized, and the substances were
extracted using ethanol. The subsequent analysis was performed
using a LC-MS/MS system. The respective sample preparation of the

hair samples can be found in the Supporting Information.

3.4 | Instrumental apparatus
The detailed conditions used for the GC-MS and LC-MS/MS methods

are described in the Supporting Information, respectively.

4 | RESULTS

GC-MS analysis of the seized herbal material, cigarette butts and the
half-smoked joint yielded a molecular ion at m/z 377.2 with Fl at m/z
289.1, 233.2 and 145.0 (Figure S1).

The post-mortem analysis of the autopsy specimens revealed
0.69 ng/ml 5F-MDMB-P7AICA in HB and 1.2 ng/ml in PB, respec-
tively. An amount of 5.7 ng/ml DBA was found in PB and 46 ng/ml in
HB (Table 1). In the analysed tissues and bile fluid, only the ester
hydrolysed DBA metabolite, and no parent compound could be identi-
fied, displaying the highest concentration in bile fluid. The corre-
sponding values (calculated concentrations, slope and intercept) are
shown in Table 1. The respective fragment ion traces of the analytes
in PB of the decedent are shown in Figure S4.

Analysis of the hair segments led to the detection of 5F-MDMB-
P7AICA. In the proximal segment about 70 pg/mg and in the distal
segment about 80 pg/mg of 5SF-MDMB-P7AICA were found. On the
contrary, no DBA could be detected in any of the samples.

5 | DISCUSSION

Considering the GC-MS analysis, 5F-MDMB-P7AICA was identified in
every seized material by the molecular ion at m/z 377.2 with the
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TABLE 1 Concentrations of 5SF-MDMB-P7AICA
dimethylbutanoic acid in lung, liver, kidney, bile, heart blood (HB) and
peripheral blood (PB) [ng/g or ng/mL] as well as slope, intercept and
regression coefficient (r?) used for quantification

5F-MDMB-P7AICA dimethylbutanoic acid

Specimen  Concentration  Slope (a)® Intercept (b)*  r?
Lung 12° 0.0824 0.4787 0.9569
Liver 40 0.0752 0.2775 0.9953
Kidney 5P 0.096 0.4585 0.9977
Bile 38° 0.3474 13.308 0.8976
HB 46° - - -

PB 5.7¢ - - -

2y = ax+b; concentration x can be calculated as minus value.
bapproximated concentration.
“fully validated method.

simultaneous presence of the most abundant Fl at m/z 233.2, indicat-
ing a cleavage at the amide. An additional loss of the fluorinated alkyl
chain resulted in the Fl at m/z 145.0. The unaltered 7-azaindole core
structure was identified by the presence of the FlI at m/z 117.0
(Figure S1). The identification of 5F-MDMB-P7AICA was confirmed
by comparison to the reference substance regarding retention time
and fragment abundances.

In general, the subsequent toxicological examination of the
authentic post-mortem blood specimens of the decedent revealed
low concentrations of the parent compound and high concentrations
of the DBA in HB and PB (Table 1). This rather low concentration or
absence of the parent substance in blood specimens is reported to be
quite common for SCs, even in cases of fatal intoxications.?® A rapid
in vivo hydrolysis of SCs containing an ester structure as well as the
rather low dosages of SCs with high potencies might lead to low con-
centrations of the parent substance in blood.?®> Comparison of the
results obtained in HB and PB showed that the concentration of 5F-
MDMB-P7AICA was higher in PB than in HB. Conversely, the concen-
tration of the ester hydrolysed metabolite was much higher in HB
than compared with PB. Regarding the higher concentrations of 5F-
MDMB-P7AICA in PB as compared with HB, one might speculate that
a resuscitation procedure shortly before death might have led to a dis-
tribution from heart to peripheral compartments, as already reported
by Ferreirés et al.>* Nevertheless, explanations of this discrepancy
remain speculative as neither the dose nor the frequency of consump-
tion is known in this authentic case.

Considering already published data, only one fatal case with a
contribution of 5F-MDMB-P7AICA was reported until now.*? In this
case, a man died immediately after he had consumed a bucket bong.
In toxicological analysis, 13 ng/ml of 5SF-MDMB-P7AICA was found in
post-mortem blood specimens. However, comparison with data
obtained in the present fatal case is difficult, since apart from fentanyl,
several other SCs were also detected in this case, so a mixed intoxica-
tion with leading relevance of the toxic effects of fentanyl was consid-

ered.’” In contrast to this fatal case with the immediate occurrence of

death, the decedent in the present case survived for about 10 h allow-
ing for further metabolism of the SC.

In addition, Richter et al reported on plasma concentrations after
a suspected intake of 5F-MDMB-P7AICA in routine toxicological
analysis.'® In this case, plasma specimens (plasma a and b) were
obtained from one human at two different points of time. In plasma a
183 + 10 ng/ml and in plasma b 177 + 28 ng/ml of 5F-MDMB-
P7AICA were quantified, respectively.'® Thus, compared with the data
obtained in the present fatal case, substantially higher concentrations
of the parent compound could be detected. Even if dosage and time
of intake were unknown, it is nevertheless feasible that consumption
of 5F-MDMB-P7AICA had probably taken place shortly before blood
draw. In addition, a standard of unknown purity was used in the study

conducted by Richter et al.2®

At last, as in the present case, the dece-
dent survived for about 10 h and autopsy and the sample collection
were performed after a post-mortem interval of 4 days, the results
could not be compared with those obtained by Richter et al.'®

Until now, a few in vivo toxicokinetic studies on 5F-MDMB-
P7AICA are available. Recently, Doerr et al reported on the distribu-
tion of 5F-MDMB-P7AICA in tissue and blood specimens found in a
systematic toxicokinetic pig study 8 h after inhalative administration
of a 200 pg/kg body weight dose.?’> The distribution of the parent
substance between PB and HB reported by Doerr et al is in line with
that found in the herein reported fatal case. Nevertheless, this finding
could not be confirmed regarding the DBA. Concerning the tissue dis-
tribution, the results obtained in the animal study are partly in line
with the data obtained in the present fatal case.

With respect to the analysis of the solid tissues as well as the bile
fluid of the decedent, 5F-MDMB-P7AICA could not be detected in
any of the analysed specimens. In contrast, high concentrations of the
DBA metabolite were found in all solid tissues as well as body fluids,
particularly in bile fluid (Table 1). This observation is not surprising
and in good agreement with previous studies on SC, which also
reported on high concentrations of the metabolite in bile fluid, sug-
gesting an enterohepatic circulation process and a biliary excretion.?°

Regarding the generally much higher concentrations of the DBA
metabolite, several explanations should be considered. As already
known for the isomer 5F-ADB,%° a time- and/or temperature-
dependent instability during the storage time of the specimens of
more than 2 years should be taken into account. However, in a
recently published in vitro stability study during storage and smoking
of the SC 5F-MDMB-P7AICA,*” an instability of the parent compound
could only be observed in samples stored at RT over 12 months. On
the contrary, storage at —20 and 4°C seemed to contribute to the sta-
bility of 5F-MDMB-P7AICA. Thus, the remarkably high concentration
of the metabolite in the decedents blood stored at —20°C could not
be explained by a degradation of 5F-MDMB-P7AICA due to ester
hydrolysis during the storage time.

As smoking is the most common route of administration of SC, a
possible pyrolysis of 5F-MDMB-P7AICA during smoking should be
considered as alternative explanation for the high DBA metabolite
concentrations. Again, in a smoke test conducted by Walle et al,”’ no

relevant pyrolysis could be found during smoking of 5F-MDMB-
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P7AICA. Hence, the high concentrations of the DBA metabolite in the
tissues and body fluids of the decedent in the authentic case could
not be explained by a pyrolysis during smoking either.

Since a thermal instability of 5F-MDMB-P7AICA during storage
or smoking could not be substantiated, alternative reasons for the high
tissue and body fluid concentrations of the DBA have to be taken into
consideration. With regard to common user habits, a chronic con-
sumption over a long time might have led to an accumulation of the
DBA metabolite. To examine this issue, the hair of the decedent col-
lected during the autopsy was analysed. As mentioned before, only
the parent compound and no DBA metabolite could be detected in
both segments. However, the absence of the DBA metabolite does
not definitively contradict a chronic consumption of 5F-MDMB-
P7AICA. As this metabolite shows hydrophilic properties due to the
carboxylic acid unit in its chemical structure, it is possibly not stored in
hair. It has additionally to be mentioned restrictively that the analytical
hair method used in this study was not specifically developed for the
substances examined in the present case. Hence, the recovery of the
DBA metabolite was not known. In this context, it should further be
mentioned that hair may be contaminated due to sidestream smoke.2”

In fact, the high amount of 5F-MDMB-P7AICA detected in every
hair segment of the decedent might be consistent with chronic con-
sumption, suggesting that the high DBA concentration in tissues and
body fluids of the decedent may be due to an in vivo ester hydrolysis
by carboxylesterases and a following storage and accumulation in tis-
sues and bile fluid. A possible renal failure of the decedent may also
have prevented the excretion of the DBA metabolite, resulting in a
higher blood concentration and a subsequent accumulation in tissue
specimens.

A further discussion regarding concentrations of the constitu-
tional isomer 5F-ADB and its metabolite can be found in the Support-
ing Information.

Considering all findings, the deceased was under the influence of
5F-MDMB-P7AICA at the time of death. However, the fatal conse-
guences of the drug were not mediated by a direct toxic impairment
of, for example, the respiratory or circulatory system, but rather by a
fatal accident after consumption of the synthetic drug. As already
known for SC, they can also have an impact on psyche after consump-
tion, triggering, for example, psychosis and hallucinations.? In this con-
text, a few fatal cases after jumping from heights in connection with
the consumption of SCs were already reported in literature.” Hence,
in the presented case, the psychoactive effects of 5F-MDMB-P7AICA
might possibly have contributed to the fatality. However, since no
one observed the mental state of the deceased prior to the fatal inci-
dent as well as the jump, an accidental fall might not be ruled out with

absolute certainty.

6 | CONCLUSIONS

Presently, a second fatality with a contribution of 5SF-MDMB-P7AICA
to the occurrence of death is reported. Low concentrations of the par-

ent compound could only be found in PB and HB, whereas high

concentrations of the DBA metabolite were additionally detected in
every tissue examined. In the hair specimens of the decedent, only
5F-MDMB-P7AICA could be found. Considering the results, a chronic
consumption potentially combined with a final renal failure was possi-
bly indicated.

In the present fatal case, 5SF-MDMB-P7AICA was assessed to
have contributed to the occurrence of death. Different to fatalities
already reported in literature for, for example, 5F-ADB, the SC did not
act via impairment of somatic formation like circulation of respiration.
As it was already reported for several SCs, in this case, the fatality
might be caused via a change of the mental conditions, resulting in a
fatal jump off the roof. Nevertheless, as no one has seen the jump
from the height, an accident cannot be disproved with absolute
certainty.

The case also impressively shows that analysis of drugs found at
the scene represents a useful tool to obtain initial indications of
potentially consumed substances in connection to death and might be
helpful for further toxicological screenings in biological matrices.

ACKNOWLEDGEMENTS
Open Access funding enabled and organized by Projekt DEAL.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the
corresponding author upon reasonable request.

ORCID

Nadine Schaefer "= https://orcid.org/0000-0002-5589-9370

REFERENCES

1. European Monitoring Centre for Drugs and Drug Addiction
(EMCDDA). European drug report 2022. Accessed October 11, 2022.
https://www.emcdda.europa.eu/system/files/publications/14644/
TDAT22001ENN.pdf

2. European Monitoring Centre for Drugs and Drug Addiction
(EMCDDA). Synthetic cannabinoids in Europe 2017. Accessed
October 11, 2022. https://www.emcdda.europa.eu/system/files/
publications/2753/POD_Syntheticcannabinoids_0.pdf

3. Banister SD, Longworth M, Kevin R, et al. Pharmacology of valinate
and tert-leucinate synthetic cannabinoids 5F-AMBICA, 5F-AMB, 5F-
ADB, AMB-FUBINACA, MDMB-FUBINACA, MDMB-CHMICA,
and their analogues. ACS Chem Nerosci. 2016;7(9):1241-1254. doi:10.
1021/acschemneuro.6b00137

4. Karila L, Benyamina A, Blecha L, Cottencin O, Billieux J. The synthetic
cannabinoids phenomenon. Curr Pharm des. 2016;22(42):6420-6425.
doi:10.2174/1381612822666160919093450

5. Meyer MR. New psychoactive substances: an overview on recent
publications on their toxicodynamics and toxicokinetics. Arch Toxicol.
2016;90(10):2421-2444. doi:10.1007/s00204-016-1812-x

6. Van Amsterdam J, Brunt T, Van den Brink W. The adverse health
effects of synthetic cannabinoids with emphasis on psychosis-like
effects. J Psychopharmacol. 2015;29(3):254-263. doi:10.1177/
0269881114565142

7. European Monitoring Centre for Drugs and Drug Addiction
(EMCDDA). Report on the risk assessment of methyl 2-{[1-(5-
fluoropentyl)-1H-indazole-3-  carbonyllamino}-3,3-dimethylbutanoate
in the framework of the Council Decision on new psychoactive sub-
stances 2017. Accessed October 11, 2022. https://www.emcdda.

85US017 SUOWILLIOD BAER1D) 3|cedldde au) AQ pauBA0B 818 SARILE YO ‘88N JO S3|NJ 10} AkeiqiT 8UIUQ A3 UO (SUO R IPLID-PLE-SULLBILY" 3| 1M AReq U1 |UO//SaNY) SUORIPUOD PUe SLLLB | 8U) 885 *[€202/70/50] UO ARIq1Tauljuo A3]1M ‘SapLe|fees Saq elsoAIuN AG TOVE eIp/Z00T OT/I0p/LU0d 3] 1M AReiq Ul JUO'S eLIN0 BouB 105 ea A feue//SANY WO pePeouMOd '€ ‘€202 ‘TTOLZY6T


https://orcid.org/0000-0002-5589-9370
https://orcid.org/0000-0002-5589-9370
https://www.emcdda.europa.eu/system/files/publications/14644/TDAT22001ENN.pdf
https://www.emcdda.europa.eu/system/files/publications/14644/TDAT22001ENN.pdf
https://www.emcdda.europa.eu/system/files/publications/2753/POD_Syntheticcannabinoids_0.pdf
https://www.emcdda.europa.eu/system/files/publications/2753/POD_Syntheticcannabinoids_0.pdf
info:doi/10.1021/acschemneuro.6b00137
info:doi/10.1021/acschemneuro.6b00137
info:doi/10.2174/1381612822666160919093450
info:doi/10.1007/s00204-016-1812-x
info:doi/10.1177/0269881114565142
info:doi/10.1177/0269881114565142
https://www.emcdda.europa.eu/system/files/publications/9122/Risk&assessment&5F-MDMB-PINACA.pdf

WALLE ET AL.

WILEY_L ®

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

europa.eu/system/files/publications/9122/Risk%26assessment%265F-
MDMB-PINACA pdf

Kraemer M, Boehmer A, Madea B, Maas A. Death cases involving cer-
tain new psychoactive substances: a review of the literature. Forensic
Sci Int. 2019;298:186-267. doi:10.1016/j.forsciint.2019.02.021
Giorgetti A, Busarddo FP, Tittarelli R, Auwaerter V, Giorgetti R.
Post-mortem toxicology: a systematic review of death cases involving
synthetic cannabinoid receptor agonists. Front Psych. 2020;11:464.
doi:10.3389/fpsyt.2020.00464

Kraemer M, Fels H, Dame T, et al. Mono-/polyintoxication
with 5F-ADB: a case series. Forensic Sci Int. 2019;301:€29-e37.
doi:10.1016/j.forsciint.2019.05.017

Hasegawa K, Wurita A, Minakata K, et al. Identification and quantita-
tion of 5-fluoro-ADB, one of the most dangerous synthetic cannabi-
noids, in the stomach contents and solid tissues of a human cadaver
and in some herbal products. Forensic Toxicol. 2015;33(1):112-121.
doi:10.1007/511419-014-0259-0

Boland DM, Reidy LJ, Seither JM, Radtke JM, Lew EO. Forty-three
fatalities involving the synthetic cannabinoid, 5-fluoro-ADB: forensic
pathology and toxicology implications. J Forensic Sci. 2020;65(1):
170-182. doi:10.1111/1556-4029.14098

Usui K, Fujita Y, Kamijo Y, Kokaji T, Funayama M. Identification of
5-fluoro ADB in human whole blood in four death cases. J Anal
Toxicol. 2018;42(2):e21-e25. doi:10.1093/jat/bkx088

Doerr AA, Nordmeier F, Walle N, et al. Can a recently developed pig
model be used for in vivo metabolism studies of 7-azaindole derived
synthetic cannabinoids? A study using 5F-MDMB-P7AICA. J Anal
Toxicol. 2020;45(6):593-604. doi:10.1093/jat/bkaa122

Cannaert A, Sparkes E, Pike E, et al. Synthesis and in vitro cannabi-
noid receptor 1 activity of recently detected synthetic cannabinoids
4F-MDMB-BICA, 5F-MPP-PICA, MMB-4en-PICA, CUMYL-CBMICA,
ADB-BINACA, APP-BINACA, 4F-MDMB-BINACA, MDMB-4en-
PINACA, A-CHMINACA, 5F-AB-P7AICA, 5F-MDMB-P7AICA, and
5F-AP7AICA. ACS Chem Nerosci. 2020;11(24):4434-4446. doi:10.
1021/acschemneuro.0c00644

Park YM, Meyer MR, Mueller R, Herrmann J. Drug administration
routes impact the metabolism of a synthetic cannabinoid in the zebra-
fish larvae model. Molecules. 2020;25(19):4474. doi:10.3390/
molecules25194474

Walle N, Doerr AA, Laschke MW, et al. Systematic studies on
temperature-dependent in vitro stability during storage and smoking
of the synthetic cannabinoid 5F-MDMB-P7AICA. J Anal Toxicol.
2021;46(4):374-382. doi:10.1093/jat/bkab022

Richter LHJ, Maurer HH, Meyer MR. Metabolic fate of the new
synthetic cannabinoid 7'N-5F-ADB in rat, human, and pooled human
S9 studied by means of hyphenated high-resolution mass spectrome-
try. Drug Test Anal. 2019;11(2):305-317. doi:10.1002/dta.2493
Oberhofer E. Toedlicher Rauch aus der Eimer-Bong. MMW -
Fortschritte der Medizin. 2018;160(17):14. doi:10.1007/s15006-018-
0960-8

20.

21

22.

23.

24.

25.

26.

27.

Schaefer N, Kroll AK, Kérbel C, et al. Distribution of the (synthetic)
cannabinoids JWH-210, RCS-4, as well as A9-tetrahydrocannabinol
following pulmonary administration to pigs. Arch Toxicol. 2019;93(8):
2211-2218. doi:10.1007/s00204-019-02493-8

Gesellschaft fuer Toxikologische und Forensische Chemie (GTFCh).
Empfehlungen zur Asservierung von Obduktionsmaterial fuer
forensisch- toxikologische Untersuchungen und spezielle Aspekte der
Postmortem-Analytik Einleitung und Definitionen. Toxichem Krimtech.
2018;85(1):14. Accessed October 11, 2022. https://www.gtfch.org/
cms/images/stories/files/GTFCh_Empfehlungen_Postmortem_
Analytik-2.pdf

SOFT/AAFS. Forensic toxicology laboratory guidelines. 2006.
Accessed October 11, 2022. http://www.the-Itg.org/data/uploads/
guidelines/soft-guidelines_2006.pdf

Adamowicz P, Meissner E, Maslanka M. Fatal intoxication with new
synthetic cannabinoids AMB-FUBINACA and EMB-FUBINACA. Clin
Toxicol (Phila). 2019;57(11):1103-1108. doi:10.1080/15563650.
2019.1580371

Ferreirés N, Dresen S, Hermanns-Clausen M, et al. Fatal and severe
codeine intoxication in 3-year-old twins--interpretation of drug and
metabolite concentrations. Int J Leg Med. 2009;123(5):387-394.
doi:10.1007/500414-009-0340-0

Doerr AA, Nordmeier F, Walle N, et al. V39 perimortem distribution
of the synthetic cannabinoid 5F-MDMB-P7AICA and its main
metabolite in pigs. Toxichem Krimtech. 2021;88(2):85.

Krotulski AJ, Bishop-Freeman SC, Mohr ALA, Logan BK. Evaluation of
synthetic cannabinoid metabolites in human blood in the absence of
parent compounds: a stability assessment. J Anal Toxicol. 2020;45(1):
60-68. doi:10.1093/jat/bkaa054

Hutter M, Kneisel S, Auwaerter V, Neukamm MA. Determination of
22 synthetic cannabinoids in human hair by liquid chromatography-
tandem mass spectrometry. J Cromatogr B. 2012;903:95-101. doi:10.
1016/j.jchromb.2012.07.002

SUPPORTING INFORMATION
Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Walle N, Doerr AA, Schmidt PH,
Schaefer N. ‘Flying high?’—Jump from a height in a ‘Spice’
high?: A case report on the synthetic cannabinoid
5F-MDMB-P7AICA. Drug Test Anal. 2023;15(3):368-373.
doi:10.1002/dta.3401

85US017 SUOWILLIOD BAER1D) 3|cedldde au) AQ pauBA0B 818 SARILE YO ‘88N JO S3|NJ 10} AkeiqiT 8UIUQ A3 UO (SUO R IPLID-PLE-SULLBILY" 3| 1M AReq U1 |UO//SaNY) SUORIPUOD PUe SLLLB | 8U) 885 *[€202/70/50] UO ARIq1Tauljuo A3]1M ‘SapLe|fees Saq elsoAIuN AG TOVE eIp/Z00T OT/I0p/LU0d 3] 1M AReiq Ul JUO'S eLIN0 BouB 105 ea A feue//SANY WO pePeouMOd '€ ‘€202 ‘TTOLZY6T


https://www.emcdda.europa.eu/system/files/publications/9122/Risk&assessment&5F-MDMB-PINACA.pdf
https://www.emcdda.europa.eu/system/files/publications/9122/Risk&assessment&5F-MDMB-PINACA.pdf
info:doi/10.1016/j.forsciint.2019.02.021
info:doi/10.3389/fpsyt.2020.00464
info:doi/10.1016/j.forsciint.2019.05.017
info:doi/10.1007/s11419-014-0259-0
info:doi/10.1111/1556-4029.14098
info:doi/10.1093/jat/bkx088
info:doi/10.1093/jat/bkaa122
info:doi/10.1021/acschemneuro.0c00644
info:doi/10.1021/acschemneuro.0c00644
info:doi/10.3390/molecules25194474
info:doi/10.3390/molecules25194474
info:doi/10.1093/jat/bkab022
info:doi/10.1002/dta.2493
info:doi/10.1007/s15006-018-0960-8
info:doi/10.1007/s15006-018-0960-8
info:doi/10.1007/s00204-019-02493-8
https://www.gtfch.org/cms/images/stories/files/GTFCh_Empfehlungen_Postmortem_Analytik-2.pdf
https://www.gtfch.org/cms/images/stories/files/GTFCh_Empfehlungen_Postmortem_Analytik-2.pdf
https://www.gtfch.org/cms/images/stories/files/GTFCh_Empfehlungen_Postmortem_Analytik-2.pdf
http://www.the-ltg.org/data/uploads/guidelines/soft-guidelines_2006.pdf
http://www.the-ltg.org/data/uploads/guidelines/soft-guidelines_2006.pdf
info:doi/10.1080/15563650.2019.1580371
info:doi/10.1080/15563650.2019.1580371
info:doi/10.1007/s00414-009-0340-0
info:doi/10.1093/jat/bkaa054
info:doi/10.1016/j.jchromb.2012.07.002
info:doi/10.1016/j.jchromb.2012.07.002
info:doi/10.1002/dta.3401

	`Flying high?´-Jump from a height in a `Spice´ high?: A case report on the synthetic cannabinoid 5F-MDMB-P7AICA
	1  INTRODUCTION
	2  CASE REPORT
	3  MATERIALS AND METHODS
	3.1  Chemicals and reagents
	3.2  Buffers, stock solutions, quality controls (QC), calibration standards and calibrators for standard addition
	3.3  Sample preparations of herbal blends, blood and tissue specimens
	3.3.1  Herbal blends
	3.3.2  Blood specimens
	3.3.3  Tissue specimens
	3.3.4  Hair samples

	3.4  Instrumental apparatus

	4  RESULTS
	5  DISCUSSION
	6  CONCLUSIONS
	ACKNOWLEDGEMENTS
	DATA AVAILABILITY STATEMENT

	REFERENCES


