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Fluorofentanyl (FF) Isomers

Fentanyl ortho-FF meta-FF para-FF *
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What is Fluorofentanyl (FF)?

« Developed in 1960s by Janssen Pharma.
 FFisafentanyl analogue
 oO-FF and p-FF are explicitly Schedule |

 Reported potencies vary (to fentanyl).

— 0o-FF 2 approx. 4x more potent
* Similar to cis-3-methylfentanyl
— m-FF = approx. 6x less potent

— p-FF 2> approx. 3x less potent
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Examining the Evidence — Important Questions

Are fentanyl analogues back?

Is fluorofentanyl a “typical” fentanyl analogue?

Does fluorofentanyl behave like an NPS?
— Legal status, positivity, distribution, drug materials, drug combinations

Should fluorofentanyl be considered an NPS?

How should toxicologists handle cases involving fluorofentanyl?
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What evidence do we have?

Forensic Clinical Activity &
Toxicology Toxicology Potency

Drug “Signature”

Materials Analysis And More...
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Toxicology Trends
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NPS Opioid Trends in the United States
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Fentanyl vs. Fluorofentanyl Positivity

Year Quarter Fentanyl Fluorofentanyl | Fentanyl + Fluorofentanyl
2018 Qtrl 153 0 0
2018 Qtr3 329 0 0
2018 Qtr4 116 0 0
2019 Qtrl 55 0 0
2019 Qtr2 39 0 0
2019 Qtr3 15 0 0
2019 Qtr4 151 0 0
2020 Qtrl 173 0 0
2020 Qtr2 369 O O
2020 Qtr3 361 0 0
2020 Qtr4 392 3 3
2021 Qtrl 249 18 17

*Quarter not complete

O cfsre
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- FF detected without Fentanyl in 6 cases (4%) in 2021
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Drug Material Testing
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Drug Checking and Signature Analysis

* Vital datasets that provide important information

— Drug checking = study of active ingredients (drug or adulterants)

— Signature analysis 2 study of what's left behind during synthesis

 Both needed to accurately assess fluorofentanyl
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Drug Checking Collaboration

« Philadelphia, PA « Counterfeit Oxycodone Pill

— September 2020 to Present _ November 2020
— 157 “dope” samples analyzed

— Primary component:
* Fentanyl: 137

* p-FF:8
 Heroin:7
« Other:5
— Fentanyl + para-Fluorofentanyl — Results: para-Fluorofentanyl
o . o) . . ’
i TR(;%e;hoe;‘f;(gi@ Gabapentin, Acetaminophen,
e trace amount of Fentanyl, and

more...
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Sighature Analysis

 Fentanyl has been synthesized in various ways historically

— “Janssen Route” 2> 4-ANBP and benzylfentanyl as precursors/intermediates

— “Siegfried Route” > NPP and 4-ANPP as precursors/intermediates

©\NH C©\NH ©\NJ/©O Q\NL
e RO RE e

4-AP
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Sighature Analysis

* Fluorofentanyl can follow same synthesis routes
— Varying position of fluorine atom on the aniline ring (o/m/p-)

o, oo o
S eENeRENe

para-Fluoro-4-AP } } }
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Significance of 4-AP and Fluoro-4-AP

« DEA moved to control 4-AP in April 2020

 Fluoro-4-AP available as “legal” alternative precursor
— Note: This is opposite of what we see with most other drugs
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Culmination of Intelligence

 Origin of pFF? >

« FFis not an adulterant, cutting
agent, diluent, etc.

 FFis not a byproduct like 4-
ANPP or acetylfentanyl

« FFis an intentional final drug
product

https://www.abcl5.com/news/dea-warns-of-newly-
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https://www.abc15.com/news/dea-warns-of-newly-encountered-fentanyl-like-drug-in-arizona

Summary and Discussion
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Timeline of Fluorofentany!

1960s

- Synthesis and
discovery

2016 2018

-0-FF and m-
FF reported
to EMCDDA

2020

- 4-AP scheduled
(fentanyl precursor)

- Pop-up detections in U.S.

- Core Structure Scheduling of

Fentanyl Related Substances - Re-emergence of

FFsin the U.S. (NPS
Discovery)
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Not All NPS Opioids Are Created Equal
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Toxicological Interpretation — Not All The Same

e Casel: e Case 2 e Case 3:
— Suspected opioid OD — Suspected opioid OD — Suspected opioid OD

« Toxicology Blood Results:  Toxicology Blood Results: « Toxicology Blood Results:

— Fentanyl - 32 ng/mL — p-FF -39 ng/mL — p-FF -55 ng/mL

— p-FF-0.38 ng/mL — Fentanyl - 0.39 ng/mL — Cocaine -150 ng/mL

— 4-ANPP — Etizolam -2.5 ng/mL - BZE

— Norfentany! — Delta-9 THC - 2.4 ng/mL
« Metabolites
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Conclusions and Recommendations

* Fluorofentanyl marks a shift in illicitly manufactured fentanyl(s)

« Fluorofentanyl must be evaluated on a case-by-case basis
— Cannot be treated as a byproduct or adulterant

 What is the future of fluorofentanyl and fentanyl analogues?
— There are other (halogenated) fentanyl analogues that could be of concern

« Use caution when categorizing and communicate about FF
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