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Methoxyacetylfentanyl in two fatal poisonings 
- and identification of the in vivo main metabolites

Andreasen, M.F.*1, Telving, R.1, Øiestad, Å.M.L.2, Bergh, M.S.2, Rosendal, I.1, Jornil, J.R.1, Larsen, M.K.3., Nielsen, T.S.3, and Hasselstrøm, J.B.1

1Section for Forensic Chemistry, Department of Forensic Medicine, Aarhus University, Aarhus, Denmark. 2Department of Forensic Sciences, Oslo University Hospital, Oslo, Norway. 
3Section for Forensic Pathology and Clinical Forensic Medicine, Department of Forensic Medicine, Aarhus University, Aarhus, Denmark. 

Corresponding author: *mfa@forens.au.dk

CONCLUSION:
Two cases are presented, where methoxyacetylfentanyl intoxication was advised as a major contributing factor to death.
The reported femoral blood concentration levels were 0.023 and 0.056 mg/kg. Seven methoxyacetylfentanyl in vivo
metabolites were tentatively identified.

Nasal swab from the deceased can be a useful sample to identify new drugs, since drugs might be found in very high
concentrations in this matrix if the drugs are snorted.

INTRODUCTION:
Fentanyl analogues are causing intoxications worldwide. Due to their ability to
create effects similar to opioids, these Novel Psychoactive Substances (NPS) have
grown in popularity. Methoxyacetylfentanyl is a new illegal substance on the drug
scene, as the first report of this drug appeared in December 2016 [EMCDDA]. In two
fatal poisonings from Denmark, methoxyacetylfentanyl was identified and quantified
in postmortem samples, further the main in vivo metabolites were tentatively
identified.

CASE HISTORY:
Case 1: A male in his thirties was found with irregular breathing in a friend’s
apartment and resuscitation was initiated. However, when the ambulance arrived he
was declared dead. Medico-legal autopsy were performed and biological samples
were submitted for full toxicological examination; all samples were screened for
drugs by using protein precipitation and UPLC-HR-TOFMS. Positive findings were
quantified by specific UPLC-MS/MS methods.

Results: The autopsy findings suggested acute poisoning. Methoxyacetylfentanyl
was first identified in a nasal swab sample (Fig. 1) from the deceased using UPLC-
HR-TOFMS. The chromatographic peak was so intense that it was possible to find
and calculate the molecular formula and the fragments ions for the molecule, even
though the drug was not in the screening library. Afterwards methoxyacetylfentanyl
was detected in all matrices collected from the autopsy (blood, urine, liver, vitreous
humor and bile). Post mortem blood and urine concentrations are shown in Table 1.
The final cause of death was suggested to be a sever or lethal intoxication with
methoxyacetylfentanyl. The other drugs found were in concentrations normally seen
when the drugs are used for treatment or used recreationally.

Case 2: A male in his thirties was found cold in his bed with froth at the mouth. An
ambulance was called and resuscitation started. However, he died 12 hours after being
hospitalized. Medico-legal autopsy were performed and biological samples were submitted
for full toxicological examination. There was information that he the night before had taken
a tablet oxycodone from a blister pack with the inscription (HEXAPHARM, oxycodone 80
mg), Fig. 2 and Fig. 3.

Results: Methoxyacetylfentanyl was detected in all matrices (blood, bile and liver)
collected from the autopsy. Femoral blood concentrations are shown in Table 1. Analysis
of the tablets found at the home of the deceased, although labelled as oxycodone,
revealed the content to be methoxyacetylfentanyl. The deceased was likely not aware of
having consumed a fentanyl analogue. The final cause of death was suggested to be an
intoxication with a combination of methoxyacetylfentanyl, amphetamine, fentanyl and
benzodiazepines, as no other findings could explain the cause of death.

METABOLITE IDENTIFICATION:
The main metabolites were tentatively identified from liquid-liquid extracted
(hexane/butyl chloride, 50:50) samples and using UPLC-HR-TOFMS (MaXis Impact,
Bruker). The proposed metabolic pathway of methoxyacetylfentanyl is shown in Fig.4.
The main metabolites identified in case 1 were M1 (O-demethylation) and M5
(hydrolysis product). Whereas the main metabolites in case 2 were M8 (hydrolysis
and hydroxylation) and M5 (hydrolysis). Fig. 5 shows an extracted chromatogram of a
hexane/butyl chloride extracted bile sample from case 2, in which the deceased was
hospitalized for 12 hours before dying.

Fig. 4. Proposed metabolic pathway for methoxyacetylfentanyl based on human in vivo data.  

Fig. 1: Nasal swab sample

Fig. 2: Blister pack from 
the scene of death

Fig. 3: Tablet from the blister pack found at the scene of death. 
A  single tablet contained 34 mg methoxyacetylfentanyl.

Table 1: 

Fig. 5. Extracted ion chromatograms of methoxyacetylfentanyl and its metabolites from a liquid-liquid
extracted (hexane/butyl chloride) bile sample acquired by UPLC-HR-TOFMS. Methoxyacetylfentanyl with
fragment ions 232.1332 m/z (C14H18NO2), 188.1434 m/z (C13H18N), 105.0699 m/z (C8H9), 84.0808 m/z
(C5H10N). M1 with fragment ions 188.1434 m/z (C13H18), 105.0699 m/z (C8H9), 84.0808 m/z (C5H10N). M2a
with fragment ions 204.1383 m/z (C13H18NO), 84.0808 m/z (C5H10N). M2b with fragment ions 204.1383 m/z
(C13H18NO), 84.0808 m/z(C5H10N). M5 with fragment ions 188.1434 m/z (C13H18N), 105.0699 m/z (C8H9),
84.0808 m/z (C5H10N). M6 with fragment ions 188.1434 m/z (C13H18), 105.0699 m/z (C8H9), 84.0808 m/z
(C5H10N). M7 with fragment ions 166.0863 m/z (C9H12NO2), 84.0884 m/z (C5H10N). M8 with fragment ions
204.1383 m/z (C13H18NO), 84.0808 m/z (C5H10N).

Matrix Case 1 Matrix Case 2
Blood: Methoxyacetylfentanyl: 0.023 mg/kg Blood: Methoxyacetylfentanyl: 0.056 mg/kg

7-aminoclonazepam: 0.11 mg/kg 7-aminoclonazepam: 0.052 mg/kg
Amphetamine: 0.0045 mg/kg Alprazolam: 0.0041 mg/kg
Benzoylecgonine: 0.14 mg/kg Amphetamine: 0.31 mg/kg
Cocaine: 0.0035 mg/kg Benzoylecgonine: 0.0038 mg/kg
Diazepam: 0.058 mg/kg Diazepam: 0.018 mg/kg
MDMA: 0.017 mg/kg A29*: 0.067 mg/kg
MDA: 0.0055 mg/kg Fentanyl: 0.0016 mg/kg
Nordazepam: 0.12 mg/kg Furosemide: 1.3 mg/kg
Sildenafil: 0.054 mg/kg Lidocaine: 0.033 mg/kg

Nordazepam: 0.015 mg/kg
Urine: Methoxyacetylfentanyl: 0.12 mg/kg Quetiapine: 0.037 mg/kg

Salicylic acid: 3.9 mg/kg
*Dimethylaminodiphenylbutene
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