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WHAT ARE NPS?

Novel psychoactive substances or

New psychoactive substances or

New synthetic drugs

Source UNODC
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NOVEL/NEW
PSYCHOACTIVE
SUBSTANCES (NPS)

* Legal highs, designer drugs, herbal
highs, bath salts, spice etc

* Produced by introducing slight
modifications to the chemical structure
of controlled substances

* Somefirst designed in the 1920s (e.g.
phenazepam)

e Complicated pharmacology/toxicology

e >1300 compounds
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NEW PSYCHOACTIVE SUBSTANCES (NPS)

NPS RELATED DEATHS IN VICTORIA 2015 - 2024
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TUNODC. NPS Substance Groups. Available at: https://www.unodc.org/LSS/SubstanceGroup/GroupsDashboard?testType=NPS (Accessed January 2025);
2Coroners Court of Victoria. Victorian overdose deaths 2015-2024. Available at: https://coronerscourt.vic.gov.au/victorian-overdose-deaths-2015-2024 (Accessed August 2025)



https://coronerscourt.vic.gov.au/victorian-overdose-deaths-2015-2024

Summary Dashboard

What are New Psychoactive Substances?

MP5 are substances of abuse, either in a pure form or
a preparation, that are not controlled under the Single
Convention on Narcotic Drugs of 1961 or the 1971
Convention, but that may pose a public health threat.
In this context, the term “new” does not necessarily
refer to new inventions but to substances that have
recently become available. NP5 that have been placed
under intemational contral since 2014 continue to be
included under the term MPS to enable times senes
analysis.

Effect Groups and Structural Groups

Within the UNODC EWA, NPS are classified based on
the phamacological effect that it exeris on the central
nervous system - effect group dassification (2g.
stimulants, classic hallucinogens, dissociatives etc.),
and based on similarities in chemical structure -
structural group dassification (eg. synthetic
cathinones, fentanyl analogues, benzodiazepines etc.).

For more comprehensive data visualisations, please
register and/or login to access:

*Note: Data for 2024-5 is preliminary

UNODC Early Warning Advisory

Mavigate to page: Main Page
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LATEST NPS PREVALENCE

Distribution of NPS reported, by effect group

Classic hallucinogens
Synthetic cannabinoid recept... 13%

29%

Synthetic opioids
12%

Unassigned 8%

Sedatives/hypnotics
5%
Dissociatives 3%

Stimulants 30%
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BORDER SEIZURES

Number of NPS border detections doubled from
609in 2019-20to 1299 in 2020-21

Typically transported by international mail (84%) or
air cargo (16%)
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ACIC lllicit drug report 2020-21.. https://www.acic.gov.au/sites/default/files/2023-10/illicit_drug_data_report_2020-21_forweb.pdf Accessed January 2025.



https://www.acic.gov.au/sites/default/files/2023-10/illicit_drug_data_report_2020-21_forweb.pdf

BORDER SEIZURES

Total analysed seizures: tryptamines (40%); ‘other
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NPS’: 2C-group substances, synthetic opioids
and ketamine analogues (40%); or cathinones
(20%)

VICTORIAN INSTITUTE
OF FORENSIC MEDICINE

ACIC lllicit drug report 2020-21.. https://www.acic.gov.au/sites/default/files/2023-10/illicit_drug_data_report_2020-21_forweb.pdf Accessed January 2025.



https://www.acic.gov.au/sites/default/files/2023-10/illicit_drug_data_report_2020-21_forweb.pdf

CLINICAL TOXICOLOGY 8(4), pp. 405-456 (1975)
Drugs of Abuse in the Future

ALEXANDER T. SHULGIN, Ph.D.

and provided clear demonstrations of addiction [27].

A further extension of this nonresemblance to morphine is seen
in the structures of a number of benzimidazoles that have proven to
be similar to morphine in potency as central analgesics., A highly
potent derivative (11) has about a thousand times the potency of
morphine, but the respiratory depression and the proclivily to
develop dependence were much the same as is seen for morphine
and heroin [39]. Therefore, although this line of chemistry is not
clearly productive in the clinical area, it is nonetheless a fertile
field for the search for heroin substitutes that can be domestically
synthesized and are potent at levels that would encourage illicit
investigation. Two analogs of this family have been recognized and
documented in the scheduled drugs list as materials with high abuse



ASK Al TO TELL ME ABOUT NPS?

* Ultra potent opioids - nitazenes

e stimulants

* increasingly complex synthetic cannabinoids
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NITAZENES

“Frankenstein” opioids
* X 1000 potency of morphine
* Protonitazene and isotonitazene etc...

* High overdose potential

Already seen in coronial casework

Drug-alertq]

Yellow-powder-containing-the-potent-opioid-‘protonitazene’-has-
been-mis-sold-as-ketamine-in-Melbourne.{

Protonitazene-is-a-novel-synthetic-opioidy

Opioids-are-central-nervous-system-depressants_-They-typically-produce-a-range-of-effects-including sedation,
short-term-pain-relief, -and-respiratory-depression-(breathing-difficulty).-Respiratory -depression-often-appears-
more-quickly-with-novel-synthetic-opioids-(NSOs), -increasing the risk-of-life-threatening-overdose -NSOs-are-
a-leading-contributor-to-overdose deaths world-wide

Protonitazene-is-a-potentNSO-that-is-not-often-seen-in-Australia.-It's-around-three-times-more-potent-than
fentanyl-and can-produce life-threatening toxic-effects-in-very-small-amounts {|

Be-cautious-about-any-powder-with-a-yellow-colour-or-tinge,-especially-if-sold-as-
ketamine-—it-may-contain-protonitazene]

In Queensland (15/10/25) - 5-cyano isotodesnitazene detcted
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EMERGENCE OF POTENT OPIOIDS

2025: 26 different nitazenes
35 China bans fentanyl reported from 30 countries in
31 Europe, the Americas,
30 Oceania, and Asia
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February 2024 - UNODC EWA: Nitazenes — a new group of synthetic opioids emerges. https://www.unodc.org/LSS/Announcement/Details/cbec8f4dc-73aa-49ee-9e2b-75620af8a910
*Note: Data for 2023 is preliminary.


https://www.unodc.org/LSS/Announcement/Details/cbec8f4c-73aa-49ee-9e2b-75620af8a910

GLOBAL OPIUM SUPPLY
OPIUM CULTIVATION AND PRODUCTION

Afghanistan’
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'United Nations Office on Drugs and Crime. (2023). Afghanistan opium survey 2023: Cultivation and production after the ban — effects and implications. Vienna: United Nations Office on Drugs and Crime.
2United Nations Office on Drugs and Crime. (2024). Myanmar Opium Survey 2024: Cultivation, Production and Implications. Vienna: United Nations Office on Drugs and Crime



Synthetics and innovations inillegal; drug manufacturing and
trafficking challenge justice responses |

Illegal drug markets are transforming rapidly and, in some regions,
radically, with synthetic drugs becoming increasingly dominant.
Synthetic drug manufacture is cheap, easy and fast. As synthetic
drugs are not tied to geographically fixed crops, using instead a wide
array of precursors, supply can be relocated closer to consumer
markets, and seized products can be quickly replaced, defeating
drug law enforcement.

UNODC. Special points of interest 2023. Available at: https://www.unodc.org/res/WDR-
2023/Special_Points_WDR2023_web_DP.pdf (Accessed January 2025)
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https://www.unodc.org/res/WDR-2023/Special_Points_WDR2023_web_DP.pdf
https://www.unodc.org/res/WDR-2023/Special_Points_WDR2023_web_DP.pdf

NITAZENES

* First synthesized in 1950s in Switzerland

* Highly potent p-opioid receptor agonists
with heroin-like effects’

* High lipophilicity leading to rapid uptake
by the brain?; increased respiratory
depression34

* Potency varies- up to 500x heroin
(etonitazene)®
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TPergolizziJ et al. Cureus 2023;15:40736; 2Skolnick P. Pharmacol Ther. 2022;233:108019; *World Health Organization. Critical review report: Butonitazene. 2023
Opioids. 2024;%Holland A et al. Lancet Public Health 2024;9:e71-2.




Synthetic opioids could fuel ‘second

’ of UK drug deaths crisis, t
GLOBAL MORTALITY xi‘rlrel o rug deaths crisis, experts

Government urged to act as experts sound the alarm on nitazenes, with 54 deaths in past six months likely ‘tip
of the iceberg’

 Atleast400 deathsin the UK since June 20231 0000

The Independent

* Detectedin 48% of drug-related deaths in

Estonia and 29% in Latvia in 20232 Synthetic opioids linked to spate of
. _ overdose deaths found in wastewater
® >2,000 deaths N USA sSince 201 93 across Austra]ia Australian Associated Press

Mon 28 Apr 2025 14.35 AEST

* Increasing Australian border seizures?, police
seizures®, and wastewater detections®

Detection of powerful nitazenes in samples from 60 sitesa
‘red flag’ amid surging use to lace street drugs

The Guardian

Image from BBC News. Image from News.com.au Image from ABC News.
1Gov.UK. Britain working at pace to curb rising synthetic drugs threat. https://www.gov.uk/government/news/britain-working-at-pace-to-curb-rising-synthetic-drugs-threat (Accessed January 2025); 2Giraudon | et al.
Lancet Public Health 2024;9:e216; 3Even worse than fentanyl. https://www.utmb.edu/mdnews/podcast/episode/even-worse-than-fentany May 7 2024. 4AFP. Rising imports of potent drug nitazene raises concern.
Available at: https://www.afp.gov.au/news-centre/media-release/rising-imports-potent-drug-nitazene-raises-concern (Accessed January 2025); 5ABC News. Man charged with supplying nitazene-laced vape liquid in
Australian first. Available at: https://www.abc.net.au/news/2025-08-06/nsw-nitazene-laced-vape-liquid-man-charged/105618912 (Accessed August 2025). Synthetic opioids linked to spate of overdose deaths found in
wastewater across Australia. The Guardian 28 April 2025. https://www.theguardian.com/australia-news/2025/apr/28/synthetic-opioids-found-wastewater-australia



https://www.gov.uk/government/news/britain-working-at-pace-to-curb-rising-synthetic-drugs-threat
https://www.utmb.edu/mdnews/podcast/episode/even-worse-than-fentany%20May%207%202024
https://www.afp.gov.au/news-centre/media-release/rising-imports-potent-drug-nitazene-raises-concern
https://www.abc.net.au/news/2025-08-06/nsw-nitazene-laced-vape-liquid-man-charged/105618912
https://www.theguardian.com/australia-news/2025/apr/28/synthetic-opioids-found-wastewater-australia

PUBLIC DRUG ALERTS 2019-2024
Departments of Health and AOD agencies

* 51 alerts since 2019
* 18(35%) related to PSOs
* 12 (23%) related to nitazenes

e Signals for nitazenes in all
jurisdictions except Tasmania

* Contaminated MDMA, cocaine,
methylamphetamine, cannabis
vapes, counterfeit
pharmaceuticals

& MONASH
University

Mammoliti et al, Drug and Alcohol Review, First published: 28 May 2025, DOI: (10.1111/dar.14079)



STIMULANTS

N-ethylpentylone, eutylone
* Mimic MDMA or cocaine, very unpredictable

» Agitation, psychosis, cardiovascularissues

* Rarely seeninforensic casework

N-ethylpentylone in crystal-and pill form

VICTORIAN INSTITUTE
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SYNTHETIC CANNABINOIDS

Hexahydrocannabino!
Hexahydrocannabiphorol _
Tetrahydrocannabidiol _
delta-9-Tetrahydrocannabiphorol _
Hexahydrocannabinol acetate —

0 5 10 15 20 25 30 35

Number of reporter countries and territories

Source: UNODC Early Warning Advisory on New Psychoactive Substances, October 2024.



Figure 2: Conversion of CBD to semi-synthetic cannabinoids

Source UNODC

Delta-8-tetrahydrocannabinol
(delta-B8-THC)
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Mote: The conversion process involved in the manufacture of semi-synthetic

cannabinoids from CBD. Depending on reaction conditions, CBD can be converted into

either delta-8-THC, delta-10-THC, or HHC. Other semi-synthetic cannabinoids such as OH
THC-O can be synthesized frorm THC via a similar process.
Source: UNMODC.
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SYNTHETIC CANNABINOIDS

Photo: Examples of products containing semi-synthetic cannabinoids
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& Forensic Science © State General Laboratory — Cyprus
Source UNODC

Queensland
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SYNTHETIC CANNABINOIDS

https://mellowfellow.fun/blogs/learn/what-are-hhc-gummies

VICTORIAN INSTITUTE
OF FORENSIC MEDICINE

Effects:
* Few pharmacological studies (if any)

 Some have effects on CB1 (central) and
CB2 (peripheral) receptors

* Some of these have much less activity that
Delta-9-THC

* Studies are often based on binding studies
- do not always translate to real life

* Relaxation, euphoria, respiratory issues,
increased heart rate, sedation and
impairment

Increased exposure in paediatric patients -
gummies

& MONASH
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KETAMINE

Recreational use of ketamine is at a record
high

In 2023:

* 1.4% (400,000) had used ketamine in last 12
months, up from 0.9% in 2019

* 4.3% (1.2m) had used ketamine in their
lifetime, up from 3.1% in 2019

* Recent use highest among people aged 20—
29 years (4.2%)

+ Of people who consume ecstasy or illicit
stimulants, 49% used ketamine in previous 6
months (EDRS)

Australian Institute of Health and Welfare, National Drug Strategy
Household Survey 2022-2023

Ecstasy and Related Drugs
Reporting System

Per cent

2004 2007 2010 2013 2016 2013 2022-2023
Select to highlight age group
14-19 M 2023 | ] W 20+

Select drug type
Ketamine

Figure NPS2

Recent= use of hallucinogens or ketamine, people aged 14 and over, by age 2001 to 2022-2023 (per cent).

(&) Used in the previous 12 months

Note

1. The NDSHS offers introductory text for each class of drug, including examples of the drugs included. Examples for several drug types
have varied over time

2 1 were not presented in the visualisation

AIHW 2024, Supplementary tables 597 and 5.109



SEROTONIN TOXICITY RELATED DRUGS

Miscellaneous SSRIs Tricyclic antidepressants
Buspirone Citalopram Amitriptyline
Carbamazepine Fluoxetine
Dextromethorphan Fluvoxamine lllicit Drugs
Linezolid Paroxetine Cocaine
Lithium LSD
Metoclopramide SNRIs Methamphetamine
Mirtazapine Duloxetine Mephedrone
Moclobemide Venlafaxine MDMA
Selegiline
St John’s Wort Opioids
Tranylcypromine Meperidine (pethidine)
Trazodone Methadone
Valproic acid Fentanyl
gy . i Tramadol
Ivi| VICTORIAN INSTITUTE o9 MONASH
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DON’T FORGET - PLANT BASED SUBSTANCES

Khat (catha edulis) — Africa and Arabian peninsula

e similar to amphetamine

Kratom (Mitragyna speciosa Korth) - southeast Asia

« contains many alkaloids, morphine like pharmacological effects
Salvia divinorum — Psychoactive plant indigenous to Mexico

- similar effects to LSD

Magic Mushrooms

 Psilocybin type mushrooms

VICTORIAN INSTITUTE N MONASH
OF FORENSIC MEDICINE @ Unversity
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DESIGNER BENZODIAZEPINES

?Counterfeit alprazolam

2019 - 12 cases

2020 - 37 cases

COUNTERFEIT

Found to contain one or more of:

Etizolam

Fluaprazolam
Flubromazepam

Clonazolam
https://www.tga.gov.au/alert/counterfeit-alprazolam-2mg-

vi | VICTORIAN INSTITUTE and-kalma-2-tablets
FMI OF FORENSIC MEDICINE A M%Eg%ﬂ



https://www.tga.gov.au/alert/counterfeit-alprazolam-2mg-and-kalma-2-tablets
https://www.tga.gov.au/alert/counterfeit-alprazolam-2mg-and-kalma-2-tablets

SYNTHETIC BZ >50 ANALOGUES

Effects of these drugs

« Anxiolytic, anticonvulsant, hypnotic and sedative agents
« Some can induce euphoria — such a Flubromazolam
* Possible agitation — potentiated by other drugs?

 Bromazolam most prevalent - worldwide

Journal of Analytical Toxicology, 2024, 48, 684690
DOI: https://doi.org/10.1093/jat/bkae075
Advance Access Publication Date: 27 August 2024

Article

Deaths involving novel benzodiazepines in Victoria,
Australia from 2018 to 2022

Olaf H. Drummer® "2+, Samantha Joubert', Matthew Di Rago 2, Jared W. Castle 2,

Kerryn Crump’, Linda Glowacki®", Dimitri Gerostamoulos®'?

Wictorian Institute of Forensic Medicine, 65 Kavanagh Street, Southbank, Melbourne 3006, Australia
?Department of Forensic Medicine, Monash University, Melbourne 3006, Australia

*Corresponding author. Victorian Institute of Forensic Medicine and Department of Forensic Medicine, Monash University, 65 Kavanagh Street, Southbank,

Melbourne 3006, Australia. E-mail: olaf.drummer@monash.edu
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EMERGING DRUGS NETWORK OF
AUSTRALIA (EDNA)

EDNA is a multi-centre toxicosurveillance system focused on identifying &
monitoring illicit and emerging drug-related presentations in sentinel EDs.

EMERGING DREUGS NETWORK OF ALSTRALLA

Sentinel Sites:
* Royal Perth Hospital (WA)
* Royal Adelaide Hospital (SA)

Austin Hospital (VIC)

* Princess Alexandra Hospital (QLD)
* Royal Hobart Hospital (TAS)

Liverpool Hospital (NSW)




EDNA
THE EDNA APPROACH I

N
Patients presenting with severe/unusual recreational : :
drug toxicity or clusters of overdoses . ED T”age Information
\
Blood sample collection,

o0 ® . Drug Exposure
\
storage & transfer ini indi

0000 National

Dataset

Analytical confirmation of
compounds & metabolites

/
. Analytical Findings



EDNA
PUBLIC HEALTH TRANSLATION ’"

4 Queensland Health
D R U G A L E R I Clinical Excellence Queensland

Queensland Drug Warning
Emerging Drugs Network Australia (QLD)

Warning: The potent opioid ‘protonitazene’ has
been detected in South Australia and could be
present in methamphetamine or GHB.

Fake Xanax® tablets containing a strong opioid

There have been two recent deaths in Queensland related to the
use of fake Xanax® tablets.

LOOKS LIKE:

White powder. Protonitazene could be i ;
mixed in with other substances. You cannot

tell if protonitazene is present just by looking A The counterfeit tablets contain protonitazene together with
at your drugs. bromazolam, a benzodiazepine not available in Australia.
o ocemons Protonitazene is a very strong opioid that works like heroin or
Yanaxi 6 fema_nyi anc! can produce life-threatening toxicity in_small amounts.
vorazolam Testing of different tablets from the same bottle indicated varying
& levels of protonitazene.
[ The counterfeit tablets do not have a score mark through the “N”,

which is present on Xanax® tablets. The tablets may be in labelled
bottles that look genuine.

Drug alert

A white powder sold in Melbourne as cocaine contains the potent

gt N \
opioid ‘protonitazene’. . :
No score line on fake Xanax® Score line on genuine Xanax®
Protonitazene is a novel synthetic opioid that can produce life-threatening toxic tablets containing tablets (and many fake Xanax®

effects in very small amounts protonitazene tablets)




SUMMARY

NPS will continue to evolve;

Drug harm remains difficult to establish;
Involved in hospitalisations and deaths;

Many other drugs also consumed at same time;

Alcohol, methamphetamine, cannabis, prescription drugs still more
prevalent in ALL casework
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