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LETTER TO THE EDITOR

Death associated with brorphine, an emerging novel synthetic opioid

To the Editor,

Novel psychoactive substances (NPS), specifically novel syn-
thetic opioids, continue to fuel death rates in the United
States’ (US) opioid epidemic, posing an ongoing public health
threat [1]. Non-pharmaceutical fentanyl (NPF) and fentanyl
analogs (“fentalogs”) have been significant drivers of synthetic
opioid-related mortality this past decade [1–4]. Recent toxico-
surveillance from the US Centers for Disease Control and
Prevention and Drug Enforcement Administration (DEA) High
Intensity Drug Trafficking Areas program have identified the
emergence of synthetic opioids other than NPF and fentalogs
[1,5]. One such opioid—brorphine—was recently found in
Michigan as part of a mixture of substances called “purple
heroin” [6]. Statewide, brorphine has been associated with at
least three acute overdoses, one fatality, and a fourth under
investigation since May 2020 [6]. We report the first brorphine-
related fatality in Michigan with a detected post-mortem
concentration.

A 61-year-old female with history of obesity, tobacco use,
hypertension, chronic obstructive pulmonary disease, schizo-
phrenia, hyperlipidemia, and no documented history of sub-
stance use, was found deceased at home following overdose.
She lived alone and was found five days after last seen alive;
advanced corporeal decomposition was evident. Post-mor-
tem blood toxicology testing was conducted (Table 1). The
medical examiner report stated the cause of death due to
toxic effects of multiple substances, including brorphine and
fentanyl, and manner of death as accidental.

According to the DEA National Forensic Laboratory
Information System, brorphine appeared in the US in mid-
2019 and has been found in combination with other opioids
(e.g., fentanyl) or on its own [2,7]. “Purple heroin”, seized and
tested by our State Police Laboratory, revealed a mixture of
fentanyl, niacinamide, acetaminophen, flualprazolam, buspir-
one, and brorphine. The term “purple heroin” is misleading
since heroin may be absent and the powder may be white
or gray or contain purple crystals.

Brorphine (chemical name 1-(1-(1-(4-bromophenyl(ethyl)pi-
peridin-4-yl)-1,3-dihydro-2H-benzimidazol-2-one))) is a novel,
non-fentanyl synthetic opioid with a substituted piperidine
benzimidazolone structure, recently temporarily categorized
as a Schedule I substance [2,7]. In vitro studies have demon-
strated a similar mechanism and potency to fentanyl [2,7,8].
It can be used via injection, ingestion, and smoking [7]. Six
brorphine metabolites have been identified in in vitro stud-
ies; only two have appeared in vivo and it remains unclear if
they have opioid activity [2]. As of this communication, fed-
eral, state, and local forensic laboratories have found more
than 100 cases with positive brorphine screens between
June 2020 and October 2020 [2]. A series of 20 forensic cases
involving brorphine exposure demonstrated post-mortem
blood and urine concentrations ranging from 0.10 to 10 ng/mL
and 0.20 to 23 ng/mL, respectively. Following personal corres-
pondence with the case series authors for verification, subse-
quent testing of 28 additional forensic samples confirmed a
post-mortem brorphine blood concentration of 27 ng/mL, the
highest among all tested samples (range 0.43–27 ng/mL) [2].
An international report from Belgium documented a living
patient’s serum concentration of 69.4 ng/mL collected in the
emergency department [8]. Brorphine currently remains
unscheduled in Europe and does not fall under the purview of
legislation targeting emerging NPS [9].

With no formal data or characterization of brorphine’s
post-mortem metabolism and redistribution, we are uncer-
tain of the extent of influence advanced decomposition had
on the concentration in our case. Although only one case
series reported a range of post-mortem brorphine concentra-
tions among tested samples, no established toxic reference
range exists in living patients, precluding adequate interpret-
ation of post-mortem concentrations. Further, despite a pre-
sumptive positive urine drug screen for benzodiazepines and
amphetamines, with cross-reactivity of putrefactive/biogenic
amines as a plausible explanation for the latter, these com-
pounds, related analogs, and metabolites were undetected

Table 1. Decedent post-mortem blood and urine toxicology results.

Source Compound Result Methodology Reporting Limit

Cardiac blood Ethanol 27mg/dL Gas chromatography
4-ANPP (despropionyl fentanyl) Screen positive Liquid chromatography/time-of-flight-mass spectrometry 0.10 ng/mL
Brorphine 2.0 ng/mL Liquid chromatography-tandem mass spectrometry 0.10 ng/mL
Gabapentin 6.8mcg/mL Liquid chromatography-tandem mass spectrometry 1mcg/mL
Chlorpromazine 82 ng/mL Gas chromatography 20 ng/mL
Fentanyl 0.32 ng/mL Liquid chromatography-tandem mass spectrometry 0.10 ng/mL

Urine Benzodiazepines Presumptive positive Immunoassay
Amphetamines Presumptive positive Immunoassay
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upon confirmatory testing of post-mortem cardiac
blood [10].
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