
1

An  Up d a t e : A Fo rw a rd -Th in k in g  Ap p ro a c h  t o  Ta c k lin g  Ne w  Syn t h e t ic  
Op io id  Nit a ze n e  An a lo g u e s  b y LC-QQQ-MS

Sa ra  E. W a lt o n 1*, Ale x J . Kro t u lsk i1, Ba rry K. Lo g a n 1,2

1Center for Forensic Science Research and Education, Willow Grove, PA
2NMS Labs, Horsham, PA



2

 I have no conflicts of interest to disclose.

 I am a scientist and employee of FRFF / CFSRE, a 501(c)(3) non-profit research and 
educational facility.

 This project was supported in part by:
– National Institute of Justice, Office of Justice Programs, U.S. Department of Justice 

– Award Number 2020-DQ-BX-0007, “Real-Time Sample-Mining and Data-Mining Approaches 
for the Discovery of Novel Psychoactive Substances (NPS)”

– The opinions, findings, conclusions and/or recommendations expressed in this publication 
are those of the author(s) and do not necessarily reflect those of the Department of Justice

D i s c l o s u r e s



3

Re c a p  o f SOFT 20 21



4

 2-Benzylbenzimidazole subclass of novel synthetic opioids (NSOs)
– Structurally distinct from fentanyl analogues and other NSOs

– Appeared on the illicit drug market in 2019

 Original patent in 1957
– Nitazenes emerged that were not described in the original patent in 1957

• N-pyrrolidino etonitazene

 Isotonitazene launched the rise of nitazenes
– Potency 100-1000x that of morphine

 Adverse effects:
• Respiratory depression
• Combined use with benzodiazepines (b e n zo -d o p e ) – increased CNS depressant 

effects

B a c k g r o u n d  – N i t a z e n e  A n a l o g u e s
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P o t e n c y  o f  N i t a z e n e s
*Table from Vandeputte 

et al. (2020)

N-Pyrrolidino Etonitazene 
– potency comparable to 

etonitazene
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Develop an innovative, sensitive assay to identify and 
quantitate the current and potential future nitazene 

analogues

Method Development

Method Validation

 60-Day Stability Study

Application to Authentic Samples

Ob je c t ive
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O r i g i n a l  S c o p e  o f  A n a l y s i s

 Order of elution
 5-Aminoisotonitazene

 4’-Hydroxy Nitazene

 Metonitazene

 Flunitazene

 Etonitazene

 Clonitazene

 Isotonitazene*

 N-Desethyl Isotonitazene

 Protonitazene*
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 Method validation performed and acceptable according to 
ASB standards

 60-day stability study completed
– All nitazenes stable in refrigerator for up to 2 months

• Exception: 5-aminoisotonitazene

 Method applied to 171 authentic human samples
– Postmortem: 47 cases

– DUID: 67 cases

 Method adapted to include butonitazene and 
etodesnitazene

V a l i d a t i o n  & A p p l i c a t i o n  o f  M e t h o d
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P r e v i o u s  C o n c l u s i o n s

 Isotonitazene (Oc t . 20 19  – J a n . 20 20 )
 Mean & median concentrations low (high potency)

 N-De se t h yl iso t o n it a ze n e – consistently higher concentrations in PM samples

 Not found in combination with other nitazenes

 Metonitazene (No v. 20 20  – Fe b . 20 21)
 Found with butonitazene, flunitazene, and protonitazene

 N-P yrro lid in o  Et o n it a ze n e  appears to be increasing in popularity (m id  20 21)

 4’-Hydroxy nitazene – universal metabolite

 Overall – nitazenes found with NP S b e n zo d ia ze p in e s  (e.g., flualprazolam), NPS opioids 
(other nitazenes), and fentanyl
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Ne w  In fo rm a t io n



12

P u b l i s h e d  W o r k

N P S D I S C O V E R Y. O R G
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Nit a ze n e  Tre n d s
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C F S R E ’s  N i t a z e n e  S c o p e
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 Fully validated nitazene analogue method
– Isotonitazene, metonitazene, protonitazene, etonitazene, flunitazene, clonitazene, and 

metabolites

 Standard addition methods
– Etodesnitazene

– Butonitazene

– N-Pyrrolidino Etonitazene

– N-Piperidinyl Etonitazene

C F S R E ’s  N i t a z e n e  M e t h o d o l o g y

W a t e rs  Xe vo TQ-S Mic ro  LC-QQQ-MS

 Mobile phase compositions:
– 0.1% Formic Acid in Water

– 0.1% Formic Acid in Methanol

 Analytical Column
– Agilent InfinityLab Poroshell 120 EC-C18 

3.0 x 100mm, 2.7 µm
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Drug N Mean (±SD)
(ng/mL)

Median
(ng/mL)

Range
(ng/mL)

Etodesnitazene 15 40 ± 61 5.2 0.53 - 230

Protonitazene* 3 11 ± 9.9 5 3.1 – 25

Metonitazene 18 6.3 ± 7.5 3.8 0.5 - 33

Butonitazene 1 3.2 N/A N/A

N-Pyrrolidino Etonitazene* 15 3.9 ± 5.9 2.4 0.3 - 25

Isotonitazene* 69 1.59 ± 1.81 1.0 0.5 - 9

C o m p a r i n g  C o n c e n t r a t i o n s  i n  D e a t h  C a s e s
* O r d e r  s i m i l a r  t o  r e p o r t e d  i n  v i t r o  p o t e n c y
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C o m p a r a t i v e  C o n c e n t r a t i o n s  t o  
O t h e r  N P S  O p i o i d s
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 Etodesnitazene

 Is o t o n it a ze n e

 Metonitazene

 N-Pyrrolidino etonitazene
– Extremely potent

N i t a z e n e  P o p u l a r i t y  T o d a y

NEW
Q3 2022 

Trend Report 

NEW
N-Pyrrolidino 

Etonitazene Toolkit
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N i t a z e n e s  ( P o s s i b l y )  o n  t h e  H o r i z o n

5-Methyl Etodesnitazene N-Pyrrolidino Protonitazene

N-Pyrrolidino Metonitazene
N-Piperidinyl Isotonitazene
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Co n c lu s io n
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 Nitazenes continue to proliferate in the United States
– Most popular: etodesnitazene, metonitazene, and N-pyrrolidino etonitazene

– Iso t o n it a ze n e appears to be making a comeback

 Quantitation of nitazenes indicates low ng/mL concentrations
– Exception: “desnitazenes”

– Sensitive methodology necessary

– High potency opioids
• N-Pyrrolidino etonitazene potency comparable to etonitazene

– Found alongside novel benzodiazepines (b e n zo -d o p e )
• Also discovered with stimulants, opioids, and many other NPS

C o n c l u s i o n
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 Thursday November 3rd 

– Platform presentation S36  – 2:15 - 2:30

Pharmacology and Toxicology of N-Pyrrolidino Etonitazene – a 
New Nitazene Synthetic Opioid Increasingly Observed in 

Forensic Cases

L e a r n  M o r e  a b o u t  N - P y r r o l i d i n o  E t o n i t a z e n e
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