
ILLICIT DRUG TRENDS AND 
THE TECHNOLOGY WE USE 

TO COMBAT THEM

Jeff Sweetin
Counter-Narcotics Consultant
Thermo Fisher Scientific



• ILLICIT DRUG TRENDS:

• HOW DID WE GET HERE?

• TODAY’S PROBLEMS

• COUNTERFEIT PILLS

• INCREASING POTENCY

• BOOSTERS

• UNKNOWN WHITE POWDER 
EXPOSURE?

• INTERNET

• OVERDOSE VS. POISONING

•COMBATTING THE TRENDS WITH 
TECHNOLOGY:

• FIELD TEST OR LAB ANALYSIS?

• SWGDRUG

• SPECTRA: MOLECULAR FINGERPRINTS

• COLOROMETRIC

• RAMAN

• GC MASS SPEC

• FTIR



PAIN IN AMERICA
•AMERICANS USE MORE PAIN MEDICATION THAN ANY OTHER COUNTRY IN THE WORLD

•THE UNITED STATES MAKES UP 4.4% OF THE WORLD'S POPULATION, AND CONSUMES OVER 80% OF THE 
WORLD'S OPIOIDS

•1 IN 10 (10.7%) U.S. ADULTS USED ONE OR MORE PRESCRIPTION PAIN MEDICATIONS IN THE PAST 30 
DAYS 

•US USES 30X THE AMOUNT OF PAIN MEDS THAN JAPAN, THE SECOND LARGEST USER



FENTANYL: FILLING THE VACUUM
“Today’s problems are 
often caused by 
yesterday’s solutions”

 Americans 
Crave Pain 
Relieving 

opiates

Americans trust 
pharmaceutical 

drugs

*Regulation of 
diverted opiate 

pills reduced 
supply

Cartels saw 
opportunity: give 
them what they 

think is safe



ILLICIT DRUG TRENDS: COUNTERFEIT PILLS

Counterfeit pills are a $200 billion industry

50,600,000 fentanyl- 
laced pills seized in 
2022

Most countries have 40% counterfeit pill rate



ILLICIT DRUG TRENDS: INCREASING 
POTENCY

Fentanyl-50x stronger than herion
100x more potent than morphine

Carfentanyl-10,000x more potent than morphine
(100x more potent than fentanyl)



ILLICIT DRUG TRENDS: BOOSTERS 
•XYLAZINE

•NITAZENES

•BROMAZALAM

•“PATENT PIRATES”

•OF THE 50,600,000 FENTANYL LACED PILLS SEIZED IN 2022, 

•30 MILLION CONTAINED 2MG OR MORE OF FENTANYL, ~3.5 MILLION CONTAINED XYLAZINE



FENTANYL CONTAINING XYLAZINE



ILLICIT DRUG TRENDS: 
“UNKNOWN POWDER”

•DRUG DEALERS DON’T EVEN 
KNOW WHAT THEY ARE 
SELLING

•CAN’T DIFFERENTIATE 
BETWEEN POWDERS 
(COCAINE VS. FENTANYL, 
COMMERCE CITY, CO)



ILLICIT DRUG TRENDS:
EXPOSURE RISK?
•MEDICAL COMMUNITY VS. LAW ENFORCEMENT EXPOSURE REPORTING

•“NOCEBO”

•”FENTANYL PANIC,” “MASS HYSTERIA,”

•VASOVAGAL SYNCOPE

•ANXIETY REACTION CAUSED BY “OVER WARNING”

•NOT CONSISTENT WITH OVERDOSE REACTION



ILLICIT DRUG TRENDS: 
INTERNET
•THE INTERNET PROVIDES ANONYMOUS 

SHOPPING, PURCHASE, AND DELIVERY OF 
COUNTERFEIT PILLS

•CIRCUMVENTS CLOSED SYSTEM OF DELIVERY



ILLICIT DRUG TRENDS: OVERDOSE V. 
POISONING

•107,000 US OVERDOSE DEATHS IN 2022

•70,000 ACCIDENTAL DEATHS DUE TO FENTANYL POISONING

•65% OF FENTANYL FATALITIES IN 2022 DIDN’T INTEND TO INGEST FENTANYL



TECHNOLOGY CONSIDERATIONS
•SWGDRUG ASSESSMENT LEVEL

•SCAN TECHNOLOGY (SPECTROSCOPY VS. COLOROMETRIC)

•OFFICER SAFETY (DEGREE OF SAMPLE EXPOSURE)

•SPEED

•COST OF DEVICE

•USER SIMPLICITY VS. COMPLEXITY

•RATE OF FALSE NEGATIVE/POSITIVE

•LIBRARY SIZE AND UPDATE COST

•PORTABILITY OF DEVICE

•DIVERSITY OF LEO ASSIGNMENT (DRUGS, HAZMAT, EOD, ETC.)

•RESULTS DOCUMENTATION

•RANGE OF SAMPLE SIZE, CONCENTRATION, AND TESTING PREPARATION

•FIELD TRIAL/TEST DRIVE



SWGDRUG



PRESUMPTIVE 
TESTING 
TECHNOLOGY

� OFFICER SAFETY

� FAST IDENTIFICATION FOR INVESTIGATIVE 
      DECISION-MAKING

� EXPEDITED ADJUDICATION (50% PLEA RATE)

� REDUCTION OF FUGITIVE DEFENDANTS

FTIR

Mass Spec

Colorometric

Raman



TECHNOLOGY AVAILABLE TO LEO
COLORIMETRIC TESTING  SWGDRUG CATEGORY C  FIRST USE 1970’S

• Low Cost ($3.50 or less each)

Advantages: 

• High False Positive Rate
• Must use a new pouch for each 

different suspected narcotic
• Limited Number of possible Narcotics 

(approx. 25)
• Must take unknown out of its container

Disadvantages:



WHAT IS A SPECTRUM?
•DEVICE’S COMPUTER ANALYZES 

UNKNOWN SUBSTANCE

•GENERATES A SPECTRUM 
(MOLECULAR FINGERPRINT)

•COMPARES THAT SPECTRUM 
WITH KNOWN SPECTRA IN THE 
DEVICE LIBRARY

•GENERATES A SCAN RESULT



DEVICE LIBRARIES
•HOW MANY SUBSTANCES

•FOCUS (DRUGS, HAZMAT, EXPLOSIVES, ETC.)

•UPDATES

•COST OF UPDATES

•RESULTS SUPPORT (REACHBACK)



• 

TRUNARC UPDAED 
LIBRARY RELEASE:

******TruNarc Library Update 10.1-Released May 
2023************************ 

▪ Library Updates
o 33 new substances 
o Total 531 display names
o 10 more fentanyl analogs 

o Plus 6 more Fentanyl precursors 
(norfentanyls)

o 8 Nitazenes analogs
o Xylazine
o 3 AP-237s (Bucinnazines)



IDEAL SCANNING DEVICE
• INEXPENSIVE, PORTABLE, QUICK, AND SIMPLE TO USE, PROVIDING PROFESSIONAL REPORT OF DEFINITIVE 

RESULTS RECOGNIZED IN COURT. TESTING REQUIRES NO PRECONCEPTION OF THE SUBSTANCE THAT CAN 
TAKE ANY FORM, INCLUDING PILL, POWDER, LIQUID, AND INCLUDES BULK, AS WELL AS TRACE AMOUNTS. 
TESTING FULLY PROTECTS THE USER FROM EXPOSURE AND HAS AN ENDLESS LIBRARY OF SUBSTANCES 
(DRUGS, EXPLOSIVES, ORGANICS, ETC.). LIBRARY UPDATES ARE CONSTANT, AUTOMATIC, AND FREE OF 
CHARGE. 

•THIS DEVICE DOES NOT EXIST. DEVICES CURRENTLY ON THE MARKET ALL INVOLVE UNDERSTANDING PROS, 
CONS, AND TRADEOFFS.



RAMAN SPECTROSCOPY



ABUSED PRESCRIPTION PILLS



TECHNOLOGY AVAILABLE TO LEO
RAMAN SPECTROSCOPY SWGDRG CATEGORY A -- THERMO SCIENTIFIC TRUNARC

• Advantages: 
• Extremely Low False Positive Rate
• One scan, simultaneous searches of the entire on-board 

database
• Ease of use
• High Reliability
• Large on-board database (475 items)
• Scan thru glass and plastic containers

• Disadvantages:
• Cost: ~ $35,000
• Must remove a very few items from their container
 (street doses of Fentanyls)



TECHNOLOGY AVAILABLE TO LEO

FTIR=FOURIER TRANSFORM INFRARED 

RAMAN SPECTROSCOPY SWGDRG CATEGORY A -- THERMO GEMINI LOW DOSE
• Advantages: 

• Extremely Low False Positive Rate
• One scan, simultaneous searches of the entire 

on-board database
• Two Confirmatory Technologies (Raman & FTIR)
• Ease of use
• High Reliability
• Large on-board database (over 14,000 unique 

items)
• Scan thru glass and plastic containers

• Disadvantages:
• Cost ~ $110,000



TECHNOLOGY AVAILABLE TO LEO
MASS SPEC/MASS SPEC SWGDRG CATEGORY A --  MX908

• Advantages: 
• Extremely Low False Positive Rate
• One scan, simultaneous searches of the entire 

on-board database

• Disadvantages:
• Cost Approximately $75,000
• Low Number of Chemical items in the on-board 

database (~100)
• More complexity requires more consistent training
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• ANTI-FLUORESCENT - DRAMATICALLY INCREASES THE ABILITY TO 
IDENTIFY STREET HEROIN

• WIFI CONNECTIVITY

• 2 DIFFERENT SCAN MODES FOR ADVANCED USERS – DIRECT ID AND 
SCREENER MODES

• GPS

• DIGITAL CAMERA

• WEBUI (USER INTERFACE)

• NOW FEATURES NARCOTICS LIBRARY AND HAZMAT LIBRARY

• EOD LIBRARY EXPANSION BY Q2 ‘23



GEMINI LOWDOSE ID – FOR LOW 
CONCENTRATION SUBSTANCES 

Type-H stick and methanol solution

H-stick adapter for connection to 
Gemini via the Raman probe

Software package with Screener 
capabilities

Gemini analyzer

Gemini with LowDoseID



DEFINITIVE 
RESULTS

•TRUNARC RESULTS ARE DISPLAYED BY COLOR 
DEPENDING ON THEIR LIBRARY 
CLASSIFICATION

• RED

• ORANGE

• GREEN

• GRAY




