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• Synthetic drugs continue to enter the United States
– Novel psychoactive substances (NPS)
– Precursor chemicals

1. International mail
– China to US

2. Across the border
– Mexico to US
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Seized Drug Analysis



• Interdiction and collection of sample (typically white powder)

• GC-MS testing – determination of suspected NPS

• LC-QTOF-MS testing – tentative identification

• NMR testing – confirmation of structure

• Report of results to scientific community – new drug monographs

• Monitoring future results (toxicology, clinical, seized drug, etc.)

• Notification of drug to public health – public alert

• Additional research – quantitation, metabolism, etc.
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Seized Drug Workflow



• Date Received: December 2018
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Suspected NPS
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New Drug Monograph
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Further Monitoring

4F-MDMB-BINACA

M.1

M.2

M.7 M.4

M.3

M.5

M.6

M.8M.9O H

O

NH N N H

O

O

O

NH N N H

O

O H

O

N N N

F

O

N N
O H

O

NH

O

O H

O

O H

O

NH N N

O H

O

O

N
O H

O

NNH

O

O

O

O

NH N N

O H

O

O H

O

NH N N

F

O

O

O

NH N N

F

O

O H

O H

O

NH N N

F

O



28



Forensic Toxicology Investigations
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Typical Tox. Workflow
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Discarded Extracts

Typical Tox. Workflow
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Discarded Extracts NPS

Typical Tox. Workflow



• Aggressively update library database (n>800)

• Isotonitazene reported in Canada in August 2019
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New Synthetic Opioids
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New Drug Monograph
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• Quantitation by standard addition using LC-MS/MS

• February 2020 more than 50 cases
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Further Monitoring



38

Further Monitoring



39

Intelligence / Forecasting



40

Publication



Impact / Take Away Points



• Notifying scientific community
– Forensic scientists – toxicologist and chemists
– Medical examiners / Coroners
– Physicians / Medical toxicologists

• Alerting public health and drug users

• Rapidly expanding knowledge about NPS

• Effecting drug scheduling and law enforcement
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• Never stop learning
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opportunities

• Overachieve
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• Submit abstracts / 
Present research or 
casework

• Never give up

• Make a difference
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“Live out on a limb,
That’s where the fruit grows.”

- MJM



Questions?

Contract Information

Alex J Krotulski, PhD

alex.krotulski@cfsre.org

Website/Social Media

www.npsdiscovery.org

Twitter: @NPSDiscovery
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