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NEUTRAL LOSSES AND COMMON FRAGMENTS

▪ Challenges with screening for NPS

▪ Introduction to Neutral Losses (NL) and Common Fragments (CF)

– Nitazenes (and relevant structures)

– NL/CF Table

▪ Recommendations for Incorporating NL and CF

– Basics

– Specific Targets

▪ Casework Examples
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The challenges with NPS
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DIFFICULTIES WITH NPS

▪ Outside of your scope

▪ Limited available standards

▪ Infrequently observed

▪ Costly to update lab capabilities
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What are Neutral Losses and Common Fragments?
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COMMON FRAGMENTS

▪ Isobaric fragments that are generated from compounds with structural similarity.

▪ Common among similar NPS (e.g. nitazene analogs, synthetic cannabinoids, fentalogs etc.)
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NEUTRAL LOSSES

▪ [M+H]+
precursor – [X]+

fragment

▪ Most of the time they are easily predictable

▪ Not necessarily a single structure loss
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ONE OF MY FAVORITE TABLES
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Structures
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NITAZENE ANALOGS – NEUTRAL LOSSES
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NITAZENE ANALOGS – COMMON FRAGMENTS
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Implementation
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FORENSIC TOXICOLOGY IMPLEMENTATION

▪ HR-MS/MS such as qToF big plus

▪ Modify MS parameters (if necessary)

▪ Use Recommended Targets

– Top-tier targets for general use

– Secondary targets as needed

– Metabolic targets depending on matrix

▪ Identify an unknown peak as a potential 
NPS with filters

▪ Investigate MS/MS Spectra

▪ Elucidate structure
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NITAZENE ANALOGS – PRIMARY TARGETS
Fentalog (n=127) Nitazene (n=32) Synthetic Cannabinoids (n=149)

NL CF NL CF NL CF

m/Z n Coverage m/Z n Coverage m/Z n Coverage m/Z n Coverage m/Z n Coverage m/Z n Coverage

116.0473 5 4% 84.0807 5 4% 297.1113 6 19% 44.0495 23 72% 45.0209 41 28% 77.0386 6 4%

121.0891 65 51% 105.0699 84 66% 311.1270 8 25% 69.0699 2 6% 130.1106 21 14% 86.1000 4 3%

149.0841 28 22% 132.0807 6 5% 339.1583 9 28% 72.0807 27 84% 131.0946 19 13% 93.0699 8 5%

232.1576 19 15% 134.0964 38 30% 100.1121 25 78% 135.1048 12 8% 105.0335 6 4%

140.1070 2 2% 107.0491 14 44% 145.1103 25 17% 107.0855 13 9%

146.0964 28 22% 259.1321 6 4% 109.0448 22 15%

174.1277 6 5% 116.0495 20 13%

188.1434 79 62% 119.0855 14 9%

216.1383 11 9% 135.1168 13 9%

245.1648 3 2% 144.0444 28 19%

246.1489 5 4% 145.0396 47 32%

281.2012 11 9% 177.0500 10 7%

189.0459 4 3%

212.1070 11 7%

213.1022 17 11%

222.9500 4 3%

241.1335 10 7%

253.0800 11 7%
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NITAZENE ANALOGS – SECONDARY TARGETS
Fentalog (n=127) Nitazene (n=32) Synthetic Cannabinoids (n=149)

NL CF NL CF NL CF

m/Z n Coverage m/Z n Coverage m/Z n Coverage m/Z n Coverage m/Z n Coverage m/Z n Coverage

116.0473 5 4% 84.0807 5 4% 297.1113 6 19% 44.0495 23 72% 45.0209 41 28% 77.0386 6 4%

121.0891 65 51% 105.0699 84 66% 311.1270 8 25% 56.0495 2 6% 130.1106 21 14% 86.1000 4 3%

149.0841 28 22% 132.0807 6 5% 339.1583 9 28% 69.0699 2 6% 131.0946 19 13% 93.0699 8 5%

232.1576 19 15% 134.0964 38 30% 72.0807 27 84% 135.1048 12 8% 105.0335 6 4%

140.1070 2 2% 100.1121 25 78% 145.1103 25 17% 107.0855 13 9%

146.0964 28 22% 107.0491 14 44% 259.1321 6 4% 109.0448 22 15%

174.1277 6 5% 116.0495 20 13%

188.1434 79 62% 119.0855 14 9%

216.1383 11 9% 135.1168 13 9%

245.1648 3 2% 144.0444 28 19%

246.1489 5 4% 145.0396 47 32%

281.2012 11 9% 177.0500 10 7%

189.0459 4 3%

212.1070 11 7%

213.1022 17 11%

222.9500 4 3%

241.1335 10 7%

253.0800 11 7%
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Casework Example
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ISOTONITAZENE
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ISOTONITAZENE
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PROMISES MADE AT SOFT 2022

▪ All slides (including structure slides) 
will be on CFSRE / NPS Discovery 
website

▪ Incorporate NL and CF filtering into 
CFSRE / NPS Discovery casework

▪ NL and CF toolkit?

– SCIEX

– Waters

– Need to collaborate on others

▪ Update NL and CF recommendations 
as the NPS landscape evolves.

Toolkit in
 Progress!!
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joshua.debord@cfsre.org

www.cfsre.org www.npsdiscovery.org

http://www.cfsre.org/
http://www.npsdiscovery.org/
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