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Activity-based assays: the NPS issue

Number of new psychoactive substances (NPS) notified for the first time:
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Activity-based assays: the NPS issue

New psychoactive substances (NPS) notified for the first time:

— Continuously changing panel

— Uncharacterized at the time of emergence

— Often highly potent drugs ~ low concentrations in biofluids

— Traditional approaches to drug screening may fail to detect NPS:
— Possibly little to no cross-reactivity in immunoassays
— Difficult to keep mass spectral libraries up to date

— Limitations to non-targeted (GC-MS, LC-(HR)MS) screening
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NPS: an ever changing landscape — the example of nitazene synthetic opioids %
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NPS: an ever changing landscape — synthetic cannabinoid receptor agonists %
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In vitro functional characterization of new psychoactive substances

MOR/CB1/CB2/5-HT,,
Modified HEK-293T cells
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In vitro functional characterization of new psychoactive substances

Modified HEK-293T cells
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In vitro functional characterization of new psychoactive substances
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Applications: Screening & Characterization

Interpretation of
case reports
Structure-activity Study of seized

relationships powders
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Applications: Screening & Characterization
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Screening of seized products for cannabinoid activity
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Untargeted screening: synthetic cannabinoid receptor agonists
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Screening: synthetic cannabinoid receptor agonists
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Screening: synthetic cannabinoid receptor agonists

Bioassay

Analytical Positive scoring  Negative scoring «
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Screening of biological samples for activity: opioid activity
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Applications: Screening & Characterization
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Applications: Screening & Characterization

Structure-activity
relationships
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Nitazene opioids: structure-activity relationship
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Nitazene opioids: structure-activity relationship
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Nitazene opioids: structure-activity relationship
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Nitazene opioids: structure-activity relationship: R1 group

Metonitazene Etonitazene Isotonitazene Protonitazene Butonitazene
— A —~ —_J )

N/// N/// NH NH NH

oSN oSNNS NN O s NSO s

O,N N O,N N O,N N O,N N O,N N

0 0 0

300 - -o- Fentanyl
- |sotonitazene

S -=- Metonitazene
g 2007 —4 Etonitazene
C N
S —— Protonitazene
wn p
(b}
2 100- —¥- Butonitazene
£
-]
—

;'%'NT -12 -10 -8 -6 -4
UNIVERSITY Log(M)



Nitazene opioids: structure-activity relationship
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Nitazene opioids: from structure-activity relationship to ‘prophetic’ nitazenes
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Nitazene opioids: from structure-activity relationship to ‘prophetic’ nitazenes
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To date, 4 prophecies came true...
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To date, 4 prophecies came true...
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Applications: Screening & Characterization

Structure-activity
relationships
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Applications: Screening & Characterization
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In vitro vs. ex vivo: synthetic cannabinoid receptor agonists

Cohort of 71 patient samples with as only SCRA 5F-MDMB-PICA or its metabolites

Determination of:
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Applications: Screening & Characterization
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Applications: Screening & Characterization

Study of seized
powders
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Study of seized powders: assessment of activity / purity
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Expressing the ‘strength’ of a tablet/powder relative to a reference
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Applications: Screening & Characterization

Study of seized
powders
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Applications: Screening & Characterization

Interpretation of
case reports

GHENT
UNIVERSITY



Interpretation of an etonitazepipne case

Nov ‘21
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Interpretation of an etonitazepipne case

Severe abdominal pain,
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Interpretation of an etonitazepipne case

Opioid “activity
equivalents”
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Interpretation of an etonitazepipne case
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Interpretation of an etonitazepipne case
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Interpretation of an etonitazepipne case

November 2021 September 2022
Referral to rehabilitation center Gradually reduced etonitazepipne
use to zero
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Interpretation of an etonitazepipne case

November 2021 September 2022

(@ Successful-Ad6094 - 5d ago

Hey man. Just saw your post on accident.

I was extremely addicted to etonitazepipne, in dosages that were pretty much insane. At some
point, I was just snorting the pure powder, and I reached a point where I just couldn't take
enough to not get any withdrawals. I finally gained enough courage to get to my doctor, and I
told him it was pretty much equipotent to fentanyl. He told me to just keep taking what I was
taking and pointed me to an addiction specialist, who put me on suboxone. [ suffered for a day
before I could take the suboxone, but after I was on it for two days, I kinda felt free again. I
started at 16mgs and for some weird reason, today was actually the last day of me taking it (was
taking 0.5mg for two weeks now)

If you're serious about withdrawing, its best to swallow your pride and just get help. I've tried 10
times and I eventually just had to get back on it harder and harder. Its a very dangerous
substance. I started to actually inject pure fent at some point to just stave of withdrawals.

I was taking about 10-15mgs a day by the way. I gave a sample of my eto to my doctor who got it
Va ndepUtte & Ve rougSt raete et al. (2022)1 analyzed, and a professor made a paper on PubMed about it. (Google “First identification
Arch. Toxicol etonitazepipne” and you'll get the article, they actually did a great job identifying it and analyzing

the MOR activity, equivalency to morphine, etc.

You got this, if you need more help, send me a message. Kinda went fast over it. TLDR I was on
T 15mg+ a day, got put on suboxone 16mg, tapered over 6 months!! Until today and tommorows

GHENT my first day without an opiate since a year and half ago.
UNIVERSITY
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Conclusions
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Increasing complexity of the NPS market

. . o N »
Bioassays to monitor receptor activation e et _-

Activity-based detection allows universal screening for synthetic opioids &
cannabinoid receptor agonists

- allows to rule out relevant presence in forensic cases

- confirmation of positive cases still required

Activity-based characterization: prioritization & early risk assessment

Global & multidisciplinary partnerships to combat the NPS problem
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