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OBJECTIVES

1. Define what synthetic benzodiazepines are and describe their 
pharmacology

2. Identify common synthetic benzos in circulation
3. Discuss current trends in the drug supply
4. Recognize the health risks and overdose potential of synthetic 

benzos
5. Discuss detection challenges
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Definition 

What are they?
Synthetic (or “designer”) benzodiazepines are benzodiazepine 
analogues that are typically not licensed medications (at least in 
certain countries)​. 

They may be structurally similar to prescribed benzodiazepines 
or their metabolites, but were often originally developed as 
research chemicals and later exploited on the illicit market.

https://www.pa.gov/content/dam/copapwp-
pagov/en/health/documents/topics/documents/2024%20HAN/2024-763-8-1-ADV-
Emerging%20Substances.pdf#:~:text=Designer%20benzodiazepines%20are%20
a%20broad,contribute%20to%20drug%20overdose%20deaths
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Pharmacology

Like traditional benzodiazepines, they act as positive allosteric 
modulators of GABA-A receptors in the CNS​, enhancing the 
inhibitory effect of GABA. This yields the classic benzodiazepine 
effects: anxiolysis, sedation/hypnosis, muscle relaxation, anti-
seizure activity, and amnesia​.

Edinoff AN, Nix CA, Odisho AS, Babin CP, Derouen AG, Lutfallah SC, Cornett EM, 
Murnane KS, Kaye AM, Kaye AD. Novel Designer Benzodiazepines: 
Comprehensive Review of Evolving Clinical and Adverse Effects. Neurol Int. 2022 
Aug 22;14(3):648-663. doi: 10.3390/neurolint14030053. PMID: 35997362; PMCID: 
PMC9397074.
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Potency & kinetics

• Many designer benzos exhibit high potency and variable half-
lives.

• Because most were never formally tested in humans, their 
pharmacokinetics are not well characterized​. This 
unpredictability can make their clinical effects dangerous, as 
small dose differences may lead to disproportionate sedation.

Edinoff AN, Nix CA, Odisho AS, Babin CP, Derouen AG, Lutfallah SC, Cornett EM, 
Murnane KS, Kaye AM, Kaye AD. Novel Designer Benzodiazepines: 
Comprehensive Review of Evolving Clinical and Adverse Effects. Neurol Int. 2022 
Aug 22;14(3):648-663. doi: 10.3390/neurolint14030053. PMID: 35997362; PMCID: 
PMC9397074.
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Common Synthetic Benzos in Circulation

Brunetti P, Giorgetti R, Tagliabracci A, Huestis MA, Busardò FP. Designer Benzodiazepines: A Review of Toxicology and Public Health Risks. 
Pharmaceuticals (Basel). 2021 Jun 11;14(6):560. doi: 10.3390/ph14060560. PMID: 34208284; PMCID: PMC8230725.
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Etizolam

• Used as a prescription anxiolytic in some countries but not 
approved in the US​.

• On the illicit market, it has been found in powder or counterfeit 
pill form. 

• It is roughly 6–8 times more potent than diazepam​, and has a 
short to intermediate half-life (~3–6 hours).

• Etizolam was one of the earliest designer benzos to appear and 
contributed to many overdose deaths in the late 2010s​.

https://en.wikipedia.org/wiki/Etizolam#:~:text=

Brunetti P, Giorgetti R, Tagliabracci A, Huestis MA, Busardò FP. Designer Benzodiazepines: A Review of 
Toxicology and Public Health Risks. Pharmaceuticals (Basel). 2021 Jun 11;14(6):560. doi: 
10.3390/ph14060560. PMID: 34208284; PMCID: PMC8230725.
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Etizolam

The green-highlighted 
diazepine ring is a core 
feature shared with 
traditional 
benzodiazepines.

https://en.wikipedia.org/wiki/File:Etizolam_(Diazep
ine)_Structural_Formula_V.1.png
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Flubromazolam
• An extremely potent triazolo-benzodiazepine (analogue of 

triazolam/flubromazepam).

• Recreational user reports note heavy sedation and amnesia as 
defining effects​. Even microgram doses can induce profound 
hypnosis. 

• It has a long duration: effects last 3–6 hours with after-effects up 
to 14 hours​.

• Cases of flubromazolam overdose document deep coma, 
respiratory depression, and prolonged CNS depression.

Edinoff AN, Nix CA, Odisho AS, Babin CP, Derouen AG, Lutfallah SC, Cornett EM, Murnane KS, Kaye AM, Kaye AD. Novel Designer Benzodiazepines: Comprehensive Review of Evolving Clinical and Adverse Effects. Neurol Int. 2022 Aug 22;14(3):648-663. doi: 
10.3390/neurolint14030053. PMID: 35997362; PMCID: PMC9397074.

Edinoff AN, Nix CA, Odisho AS, Babin CP, Derouen AG, Lutfallah SC, Cornett EM, Murnane KS, Kaye AM, Kaye AD. Novel Designer Benzodiazepines: Comprehensive Review of Evolving Clinical and Adverse Effects. Neurol Int. 2022 Aug 22;14(3):648-
663. doi: 10.3390/neurolint14030053. PMID: 35997362; PMCID: PMC9397074.

https://www.dea.gov/stories/2023/2023-09/2023-09-25/five-synthetic-benzodiazepine-drugs-deemed-imminent-hazard-
public#:~:text=On%20July%2026%2C%202023%2C%20DEA,controlled%20substances%20under%20the%20CSA
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Clonazolam

• A triazolo-analog of clonazepam, notable for its high potency. It’s 
reported to be over twice as potent as alprazolam.

• Clonazolam often causes pronounced sedation and memory loss; 
users describe rapid development of tolerance and severe 
withdrawal symptoms upon cessation​.

• It has no medical use and has been involved in numerous impaired 
driving and overdose cases​.

• Poison center data (2014–2017) identified clonazolam as a 
frequent culprit in designer benzo exposures, with 36% of such 
cases requiring hospital admission​.

Edinoff AN, Nix CA, Odisho AS, Babin CP, Derouen AG, Lutfallah SC, Cornett EM, Murnane KS, Kaye AM, Kaye AD. Novel Designer Benzodiazepines: Comprehensive Review of Evolving Clinical 
and Adverse Effects. Neurol Int. 2022 Aug 22;14(3):648-663. doi: 10.3390/neurolint14030053. PMID: 35997362; PMCID: PMC9397074.

Brunetti P, Giorgetti R, Tagliabracci A, Huestis MA, Busardò FP. Designer Benzodiazepines: A Review of Toxicology and Public Health Risks. Pharmaceuticals (Basel). 2021 Jun 11;14(6):560. doi: 
10.3390/ph14060560. PMID: 34208284; PMCID: PMC8230725.
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Flualprazolam

• A fluorinated analog of alprazolam. Emerged around 2018–2019 
and quickly became common in forensic detections​.

• Effects are similar to alprazolam (anxiolytic, sedative) but potency 
is slightly higher. 

• Flualprazolam was linked to multiple overdose fatalities leading to 
its international control in 2020​.​

• Often found in counterfeit Xanax bars or pressed tablets.

Brunetti P, Giorgetti R, Tagliabracci A, Huestis MA, Busardò FP. Designer Benzodiazepines: A Review of Toxicology and Public Health Risks. Pharmaceuticals (Basel). 2021 Jun 11;14(6):560. 
doi: 10.3390/ph14060560. PMID: 34208284; PMCID: PMC8230725.

https://www.unodc.org/LSS/Announcement/Details/ad0c279b-b4d4-49f3-b638-
cd87755d2d42#:~:text=Data%20from%20the%20UNODC%20Early,on%20Psychotropic%20Substances%20of%201971
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Diclazepam

• Also known as chlorodiazepam, a designer analog of diazepam

• It’s a long-acting benzodiazepine with similar effects to 
diazepam but roughly 10x more potent

• It was sold online as a “legal” sedative in the 2010s

https://www.dea.gov/stories/2023/2023-09/2023-09-25/five-synthetic-benzodiazepine-drugs-deemed-imminent-hazard-
public#:~:text=On%20July%2026%2C%202023%2C%20DEA,controlled%20substances%20under%20the%20CSA
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Bromazolam

• A relatively newer analog (structurally similar to alprazolam, with 
a bromine substitution). Bromazolam has recently surged in 
prevalence as earlier analogs became controlled​.

• In Scotland, bromazolam replaced etizolam as the most common 
street benzo after 2021​.

• Potency is in the same range as alprazolam or higher. 

• U.S. reports in 2023 indicate bromazolam is now frequently 
detected in illicit “Xanax” pills post-DEA scheduling of others​.

https://publichealthscotland.scot/our-blog/2023/october/new-synthetic-drugs-on-the-
radar/#:~:text=,and%20their%20ingredients%20were%20tightened

https://www.pa.gov/content/dam/copapwp-
pagov/en/ddap/documents/documents/seow/2024%20emerging%20drug%20trends%20in%20pa.pdf#:~:text=bromazolam%20has%20become%20the
%20most,significantly%20raises%20the%20risk%20of
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Trends in Drug Supply

Designer benzodiazepines began appearing in the illicit drug market 
in the early 2010s, then surged after 2018, peaking in 2021​.

https://www.pa.gov/content/dam/copapwp-
pagov/en/ddap/documents/documents/seow/2024%20emerging%20drug%20trends%20in%20pa.pdf#:~:text=reports%20were%20low%20until%202
015%2C,across%20drug%20categories%20mirrors%20trends
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Trends in Drug Supply

• The U.S. DEA’s National Forensic Lab system reported that the 
number of synthetic benzo undercover purchases more than 
doubled from 2018 to 2019 (rising from 2,391 to 6,194)​.

• In Pennsylvania, designer benzos were detected in 59 
overdose fatalities in 2022, climbing to 147 deaths in the first 
half of 2023 alone​.

https://www.pa.gov/content/dam/copapwp-
pagov/en/ddap/documents/documents/seow/2024%20emerging%20drug%20trends%20in%20pa.pdf#:~:text=drugs%20adulterated%20with%20benzodiazepines,45
%5D %20Among%20PA%20drug

https://www.dea.gov/stories/2023/2023-09/2023-09-25/five-synthetic-benzodiazepine-drugs-deemed-imminent-hazard-
public#:~:text=also%20known%20as%20%E2%80%9Cdesigner%20benzodiazepines%2C%E2%80%9D,States%20between%202019%20and%202021
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Geographic Prevalence & Market Data

• United States Hotspots?

• Pennsylvania has consistently reported a high incidence, 57% 
of ED patients with illicit benzos detected were from PA​. The 
same study found 14.9% of patients with suspected opioid 
overdose across four states had co-exposure to illicit 
benzodiazepines (most commonly clonazolam and etizolam)​.

https://www.cdc.gov/mmwr/volumes/70/wr/mm7034a4.htm#:~:text=Pennsylvania%29,methamphetamine%2C%20amph
etamine%2C%20or%20both%20were
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Washington State

https://adai.uw.edu/WAdata/new&emerging_cases2023Q4.htm
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Online/Dark Web Market

https://github.com/netlink2/Dark-web-market?tab=readme-ov-
filehttps://www.aljazeera.com/news/2023/4/6/genesis-market
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Why Are Designer Benzos Emerging in the Illicit Market?

• Legal Evasion
• High Demand
• Cheap Production
• User Appeal
• Detection Avoidance
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Health Risks and Toxicity

• CNS Depression: All benzodiazepines, traditional or synthetic, are 
central nervous system depressants. 

• Respiratory Depression: Synthetic benzos - ↑ potency → 
respiratory failure in some instances​.

• Overdose and Toxicity: The margin of safety is narrower with 
designer benzos. Users may not realize how strong a dose they’ve 
taken. Accidental overdose is common, especially when taking 
pressed pills of unknown content.
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Health Risks and Toxicity

• Amnesia & Behavioral Risks: Synthetic benzos often induce profound 
memory gaps. Flubromazolam and clonazolam are notably amnestic, 
ranking among the most amnesia-producing in user reports​.

• Dependency & Withdrawal: There is concern that certain designer 
benzos may cause more intense dependence and harder withdrawal than 
traditional ones.

• Overdose Fatality: Fatal outcomes do occur, especially when the benzo is 
extremely potent or mixed with others. Many overdose deaths involving 
designer benzos also involve opioids, but in some cases the benzo was a 
primary contributor​. 
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“Benzo-Dope”   

https://x.com/VICENews/status/1524815594545086464

https://datac.ca/dangerous-benzo-dope-replacing-fentanyl-on-
the-streets/
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“Benzo-Dope”

• One U.S. toxicology study found illicit benzos in ~15% of 
suspected opioid overdose ED patients

• Naloxone limitation!!!

https://www.cdc.gov/mmwr/volumes/70/wr/mm7034a4.htm#T1_down

https://www.pa.gov/content/dam/copapwp-
pagov/en/ddap/documents/documents/seow/2024%20emerging%20drug%20trends%20in%20pa.pdf#:~:text=death%2C%20especially%20for%20those%20unaware,use%20benzodiazepine%20t
est%20strips%20to
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Laboratory Detection Challenges

• Urine drug screens for benzodiazepines use immunoassays 
targeting common benzo metabolites (like oxazepam). Many 
synthetic benzos do not cross-react with these assays​.

• Specialized Toxicology Testing: (GC-MS or LC-MS/MS)

• Resource Constraints!

• Continuous Evolution: A major issue is that analytical methods 
must keep up with new compounds. 
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A high clinical suspicion might be your best tool!
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Thank you!!
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