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In vitro characterization: NanoBiT® µ-opioid receptor (MOR) activation assay
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Tianeptine, piperidylthiambutene, 2F-viminol

Piperidylthiambutene 2F-viminolTianeptine

Vandeputte et al. (2020), Arch. Toxicol. Vandeputte et al. (2022), Arch. Toxicol.
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Fogarty & Vandeputte et al. (2022), Arch. Toxicol.



Cinnamylpiperazine “AP”-opioids
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Fogarty & Vandeputte et al. (2022), Arch. Toxicol.
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Brorphine

Brorphine

Verougstraete & Vandeputte et al. (2020), J. Anal. Toxicol.
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2-Benzylbenzimidazole ‘nitazene’ opioids
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Isotonitazene

Vandeputte et al. (2021), ACS Chem Neurosci

Isotonitazene



Nitazenes: Alkoxy-variants

Metonitazene Etonitazene Protonitazene Butonitazene2020 2021 2021

Isotonitazene
Vandeputte et al. (2021), ACS Chem Neurosci



Nitazenes: Halogenated analogues

Isotonitazene

Clonitazene Flunitazene 2020

Vandeputte et al. (2021), ACS Chem Neurosci
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Vandeputte et al. (2021), ACS Chem Neurosci



2021

N-pyrrolidino etonitazene

(etonitazepyne)

N-piperidinyl etonitazene

(etonitazepipne)

Nitazenes: cyclic etonitazene analogues

Etonitazene

2021

Vandeputte & Krotulski et al. (2022), Arch. Toxicol. Vandeputte & Verougstraete et al. (2022), Arch. Toxicol.



Nitazenes: what’s next? 

r/Opioid_RCs



Conclusions

Increasing complexity of synthetic opioid market

In vitro functional characterization offers first estimation of

potential harm

Nitazenes are among the most potent non-fentanyl opioids
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