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Advances in metabolic transformation of fentanyls

LI Ze-hua', WANG Kai'?, XU Bin', ZHUANG Xiao-mei', ZHAO Jin°, GUO Lei", XIE Jian-wei'
(1. Institute of Pharmacology and Toxicology, 3. Center of Scientific Research Support, Academy of
Military Medical Sciences, Beijing 100850, China; 2. Sanya Rehabilitation and Recuperation Center,
Joint Logistics Support Force, PLA, Sanya 572000, China)

Abstract: Fentanyl and its derivatives are potent agonists of y opioid receptors. Pharmaceutical
fentanyls are clinically used for analgesia and anesthesia. One of the side effects of analgesia with fentanyls
is euphoria, which leads to increased abuse and even fatality related to pharmaceutical fentanyl or its
derivatives in some parts of the world. To evade regulatory supervision, new fentanyl derivatives have
been developed and posed a serious huge threat to public health and social security. An intimate
knowledge of the metabolic characteristics of fentanyl and its derivatives is of great significance for
accurate retrospective detection of poisoning following fentanyls exposure. The metabolic research
models, metabolic pathways and properties of products of fentanyl and its derivatives are summarized
in this article. To be more specific, fentanyl and its derivatives undergo various functionalizations (phase |
metabolic reactions) under the action of cytochrome P450 enzymes, during which N-dealkylation and
hydroxylation are the main metabolic pathways. Fentanyls are also capable of conjugation (phase |l
metabolic reaction) such as methylation, glucuronidation, and sulfation, and generate corresponding
conjugates. The designed modification on the backbone of fentanyls can significantly change the corre-
sponding metabolite spectra. It is suggested that it is impossible to use a single metabolite to trace the
prototype, and that future research should focus on different metabolites based on the types of fentanyl
derivatives. The metabolites of fentanyls are good candidates to exposure biomarkers. There is the urgent
need to gain insights into the time-dose-effect relationship so as to accurately determine the profiles of
exposure and effect biomarkers. This review is intended to provide data for metabolic transformation,
screening and retrospective detection of fentanyls when they are used in clinical diagnosis and treat-
ment, forensic identification, and regulation.

Key words: fentanyl derivatives; metabolism; substance abuse detection; biomarker
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