
1

Lab Confirmations & Unknown Analysis
2025 ACDC Summit – Understanding the Roles of Lab-Based Analysis – May 29, 2025
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DRUG CHECKING @ CFSRE
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SAMPLE SUBMISSIONS

Collaborators
 PH, HR, DC programs, etc.

 Accept “all” sample types***
 Drug materials (>10 mg)

Label & Mail-In
 Samples in proper packaging

(e.g., Ziplock, mylar bags)
 Good labeling (i.e., unique IDs)
 Shipping via preferred shipper
(e.g., FedEx, USPS, UPS, etc.)

 Notifications / emails

Laboratory
 Receipt & Logging
 Testing & Analysis



4

TESTING & ANALYSIS

▪ Qualitative Testing

– GC-MS

– LC-QTOF-MS

– DART-QQQ-MS (evaluation)

▪ Quantitative Testing

– GC-MS

– LC-QQQ-MS (validation)

– DART-QQQ-MS (evaluation)

▪ Other Testing

– NMR, FTIR, Test Strips, etc.
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TESTING & ANALYSIS
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TRACKING & REPORTING – CURRENT MODEL
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TRACKING & REPORTING – COMING SOON! 
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INTERESTED IN SENDING IN SAMPLES?

▪ Email Us: Alex Krotulski (alex.krotulski@cfsre.org) & Josh DeBord (joshua.debord@cfsre.org)

mailto:alex.krotulski@cfsre.org
mailto:joshua.debord@cfsre.org
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UNKNOWN ANALYSIS
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UNKNOWN ANALYSIS

 FentanylCaffeine →

 Tetracaine

Unknowns
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UNKNOWN ANALYSIS

GC-MS

Retention Time 

EI Mass Spec.

Molecular Ion (?)

Common 
Fragments

LC-QTOF-MS

Retention Time

TOF-MS 
(Precursor Ion)

Formula Search

TOF-MS/MS 
(Fragment Ions)

Common 
Fragments

Other Testing

If needed

Re-Analysis

NMR

Structural 
Elucidation

Context Clues

Molecule puzzle

[Databases]

Reporting

“Identified”

“Confirmed”

Qualifications
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GC-MS DATA BTMPS

Molecular Ion

Exact Mass: 124
Molecular Formula: C9H16

Exact Mass: 58
Molecular Formula: C3H8N

Exact Mass: 140
Molecular Formula: C9H18N
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TOF-MS Data (Intake Molecule)

▪ Full Molecule:  C18H28N2O

▪ TM-Piperidine Ring: C9H17N           (+2H)

   ----------------------------

▪ Difference:  C9H11NO

Putting the Puzzle Together

LC-QTOF-MS DATA

?

?
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Suspected Structure TOF-MS/MS (Fragment Ions)

LC-QTOF-MS DATA

Tetramethylnorfentanyl
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BTMPS & TMS-RELATED SUBSTANCES 

▪ Several unknown substances 
related to BTMPS and fentanyl →

▪ Began appearing in late 2024

▪ We can go back and update prior 
“unknown substance” results

▪ What’s next? I don’t know… 
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THANK YOU!    QUESTIONS?

Alex J. Krotulski, Ph.D.
Director – Toxicology & Chemistry – CFSRE

Program Manager – NPS Discovery
alex.krotulski@cfsre.org


	Slide 1:  Lab Confirmations & Unknown Analysis
	Slide 2: Drug Checking @ CFSRE
	Slide 3: Sample Submissions
	Slide 4: Testing & Analysis
	Slide 5: Testing & Analysis
	Slide 6: Tracking & Reporting – Current Model
	Slide 7: Tracking & Reporting – Coming Soon! 
	Slide 8: Interested in sending in samples?
	Slide 9: Unknown Analysis
	Slide 10: Unknown Analysis
	Slide 11: Unknown Analysis
	Slide 12: GC-MS Data
	Slide 13: LC-QTOF-MS Data
	Slide 14: LC-QTOF-MS Data
	Slide 15: BTMPS & TMS-Related Substances 
	Slide 16: Acknowledgements
	Slide 17: Thank you!    Questions?

