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WHAT IS DRUG CHECKING?
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INTRODUCTION TO HARM REDUCTION

▪ Public Health and Safety Strategies:

– Supply Reduction

– Demand Reduction

– Harm Reduction

▪ Examples of Harm Reduction:

– Naloxone distribution

– Needle exchange programs

– Drug checking*

– Safe supply
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THE OLD SAYING → QUICK, CHEAP, OR ACCURATE – PICK TWO

TYPES OF DRUG CHECKING

Types of Testing Examples Time $$$ Accuracy Ease of Use

“Field” Testing Test Strips, Reagents 5 mins Low Cost Low Accuracy Easy

Point-of-Use FTIR, Raman, MS* 5-10 mins Mid Cost Mid Accuracy Medium

Lab – Qual GC-MS, LC-MS 20+ mins High Cost High Accuracy Hard

Lab – Quant GC-MS, LC-MS 20+ mins Higher Cost High Accuracy Extra Hard
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THE CFSRE & NPS DISCOVERY
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THE CFSRE & OUR LAB

▪ The Center for Forensic Science 
Research and Education (CFSRE)
– 501(c)(3) non-profit research                              

and educational facility

– Home to NPS Discovery and                                 
other programs
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NPS DISCOVERY – THE CFSRE’S EWS

▪ Open-access drug early warning system (EWS) 
– Combine aspects of research & authentic cases

– Analyze samples and generate data in-house

– Develop a panel of high impact reports

– Disseminate results and reports widely to stakeholders

1.   
Intelligence

2. 
Surveillance

3. 
Monitoring

4.   
Response

5. Forecasting
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DRUG EARLY WARNING SYSTEM (DEWS)

▪ Four core components of an EWS: 

– risk knowledge → understanding drugs, drug use, 
drug use patterns, drug trends, demographics, 
geographics, etc.

– monitoring → primarily analytical drug testing but can 
encompass other data collection techniques

– response → series of calculated actions to reduce drug 
use harms and adverse effects (many approaches)

– warning communication and actionable outcomes → 
reporting, dissemination, etc. 

▪ … to reduce harm or loss

– Primary goal for both public health and safety partners 
and stakeholders
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EXAMPLES OF SAMPLE “POPULATIONS”

▪ Important → Right populations paired with good intelligence

▪ Toxicology Specimens:

– Collaborations with medical examiner and coroner offices, other 
toxicology labs, clinical partners, and other

– Example: Initial toxicology testing negative but “suspected overdose”

▪ Drug Materials:

– Collaborations with crime labs, law enforcement agencies, public health 
partners, and others

– Routine analysis vs. chemical characterization (structural elucidation)

▪ Intelligence & Surveillance:

– Monitor online surface web gray market sites, drug use forums, etc.

– Some correlation between sites and drug markets but delayed

Postmortem Toxicology

Impaired Driving

Emergency Department 

Drug Materials

Drug Use Forums

Gray Market Sites

Additional Populations
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COLLABORATING DRUG CHECKING PROGRAMS

▪ Philadelphia, PA

▪ New England

▪ Providence, RI

▪ New York City, NY

▪ San Francisco, CA

▪ Pending Developments
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COLLABORATING DRUG CHECKING PROGRAMS

Location Test Strips FTIR Lab 
Confirmation Program Details

Philadelphia, PA Yes Sometimes Yes City-Wide

New England Yes Yes Yes Community-Based

Providence, RI Yes N/A Yes Clinical Aspects

New York City, NY Yes Yes Yes OPS

San Francisco, CA Yes Yes Yes Mobile Van / Site
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DRUG CHECKING SURVEILLANCE
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PHILADELPHIA & ITS DRUG SUPPLY

▪ Nestled in the center of the larger mid-Atlantic 
metropolitan region (“Northeast Corridor”)

– 6th largest city by population and 7th largest metro area

▪ “Open air drug market” (Kensington neighborhood)

▪ Drug markets → dope, crack/coke, meth, K2, etc.

▪ Continually changing and diverse drug environment

▪ Collaboration between the CFSRE and the 
Philadelphia Department of Public Health (PDPH)
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PDPH & CFSRE DRUG CHECKING COLLABORATION

▪ 2020 → Partnership formally launched

▪ Sample Analyzed

– 1,000+ samples received since 2020

– Variety of sample types (suspected contents) →

– Paired FTIR and test strip results***

▪ Key Findings

– “Dope”: >99% contain fentanyl and >90% contain xylazine 

– Methamphetamine – rarely adulterated or substituted

– Cocaine – “coke” samples sometimes test positive for trace fentanyl

– K2 – revolving door of synthetic cannabinoids

Dope, 
64%

Coke/Crack, 
19% Pills/Tablets, 

4%

Unknown, 
4%

Meth, 3%

Other, 3%

K2, 3%

17%
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DRUG CHECKING RESULTS

Methamphetamine

Methamphetamine

ADB-5’Br-IANCA

ADB-5’Br-IANCA
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PHILLY DOPE – DRUG PRESENCE & PURITY

Year → 2019 2020 2021 2022 2023*

Total Samples → 47 46 199 306 156

Samples Containing Heroin (N) 12 4 26 27 20

Samples Containing Heroin (%) 26% 9% 13% 9% 13%

Avg. Purity of Heroin (%) - - - 6.0% 1.8%

Samples Containing Fentanyl (N) 46 46 196 305 154

Samples Containing Fentanyl (%) 98% 100% 98% 100% 99%

Avg. Purity of Fentanyl (%) - - - 12.6% 15.2%

Samples Containing Xylazine (N) 31 36 187 279 154

Samples Containing Xylazine (%) 66% 78% 94% 91% 99%

Avg. Purity of Xylazine (%) - - - 34.8% 39.0%
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TEMPORAL CHANGES IN PURITY (2022)
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LONGITUDINAL ASSESSMENT OF DRUG PRODUCTS
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LONGITUDINAL ASSESSMENT OF DRUG PRODUCTS
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LONGITUDINAL ASSESSMENT OF DRUG PRODUCTS
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LONGITUDINAL ASSESSMENT OF DRUG PRODUCTS
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COCAINE PURITY (N=151 / 2020-2023)

Purity (%) Mean (Std. Dev.) Median Range

Coke (n=34) 40.9 ± 23.8 36.6 10.3 - 99+

Crack (n=33) 54.6 ± 24.8 56.7 8.6 - 97.9
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▪ Five suspected coke samples contained 
primary drugs other than cocaine

– Methamphetamine (3) and ketamine (2)

▪ Fentanyl Quants → 0.4 to 4.7%

▪ Xylazine not a concern in Philly cocaine or 
meth/amphetamine supplies currently

Adulterants Coke (n=75) Crack (n=76)

Lidocaine 45 10

Levamisole 14 21

Benzocaine 1 0

Dimethylsulfone 23 5

Phenacetin 7 4

Caffeine 4 1

Examples →

Drugs Coke (n=75) Crack (n=76)

Fentanyl 12 1

Xylazine (all w/ Fent) 11 0

Methamphetamine 2 0

COCAINE ADULTERATION (N=151 / 2020-2023)
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OPIOID POTENCY INDEX (OPI)
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▪ Sample A: Fentanyl (1p), Xylazine (9.4p)

▪ Sample B: Fentanyl (1p), Xylazine (18.9p)

▪ Sample C: Fentanyl (1p), Xylazine (1.1p)

▪ Sample D: Fentanyl (1p), Xylazine (0.3p)

▪ Sample E: Fentanyl (1p), Xylazine (0.2p)

QUALITATIVE TESTING

▪ Sample A: Fentanyl (7.6%), Xylazine (50.6%)

▪ Sample B: Fentanyl (3.8%), Xylazine (58.8%)

▪ Sample C: Fentanyl (33.7%), Xylazine (35.5%)

▪ Sample D: Fentanyl (7.0%), Xylazine (1.8%)

▪ Sample E: Fentanyl (53.1%), Xylazine (10.1%) 

QUANTITATIVE TESTING

QUALITATIVE VS. QUANTITATIVE RESULTS

Why did the CFSRE need to move to quantitative testing to assist public health?



33

PURITY VS. AMOUNT VS. DOSE

▪ Purity = proportion (%) of drug per weight

▪ Amount = weight (mg) of drug per sample

▪ Dose = total weight (mg) of drug consumed

▪ Other Factors:

– Multiple drugs → potency index

– Tolerance

– Route of administration

– Frequency of use
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CONCEPTUALIZING THE APPROACH

▪ Existing Concept → Methamphetamine Purity vs. Potency

▪ Purity = amount (concentration, %) of methamphetamine

▪ Potency = amount of d-methamphetamine vs. l-methamphetamine
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OPIOID POTENCY INDEX (OPI)
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OPIOID POTENCY INDEX (OPI)
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WHY IS OPI NEEDED?

Drugs (Purity) Fent. Only PI OPI

Heroin (~95%) 0 0.19

Fentanyl (2.4%), Xylazine (43.8%), para-Fluorofentanyl (23.7%) 0.24 1.03

Fentanyl (3.4%), Xylazine (8.2%), para-Fluorofentanyl (3.5%) 0.34 0.46

Fentanyl (3.5%), Xylazine (76.6%), 4-ANPP (0.4%),                                                      
N-Desethyl Isotonitazene (Approx. 0.05%), Bromazolam 0.35 0.47

Fentanyl (5.3%), Xylazine (3.2%), para-Fluorofentanyl (0.4%), 4-ANPP 
(0.6%), Metonitazene (~0.5%) 0.53 0.64

Fentanyl (9.5%), Xylazine (17.5%), para-Fluorofentanyl (11%) 0.95 1.31
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ADDITIONAL EXAMPLES WITH OPI

Drugs (Purity) OPI Comments

Fentanyl (3.4%), Xylazine (8.2%), para-Fluorofentanyl (3.5%), Levamisole (1.3%) 0.46 N/A

Fentanyl (5.3%), Xylazine (28.3%), para-Fluorofentanyl (trace) 0.53 N/A

Fentanyl (4.6%), Xylazine (60.5%), para-Fluorofentanyl (0.5%), N-Desethyl 
Isotonitazene (Approx. 0.03%), Bromazolam (trace) 0.55 “Didn't get person well”

Fentanyl (8.8%), Xylazine (44.5%), Flubromazepam (trace), Bromazolam (trace) 0.88 Very “tranq” heavy

Fentanyl (8.8%), Xylazine (30.1%) 0.88 N/A

Fentanyl (20.2%), Xylazine (15.5%) 2.02 Caused immediate OD

Fentanyl (20.2%), Xylazine (45.3%), para-Fluorofentanyl (trace) 2.02 Caused OD Surge

Fentanyl (22%), Xylazine (44.1%) 2.20 Caused 3 ODs

Fentanyl (21.9%), Xylazine (30.1%), para-Fluorofentanyl (4.8%), Cocaine (6.0%) 2.35 Involved with ODs

Fentanyl (34.5%), Xylazine (28.8%) 3.45 ODs

Fentanyl (35%), Xylazine (2.1%), Heroin (Approx. 2%) 3.51 Caused 5 ODs
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DOWNSTREAM IMPACTS
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XYLAZINE PREVALENCE

▪ Drug Checking →

– >90% of dope samples containing xylazine

– Amount of xylazine per sample (or purity) increasing

▪ Medical Examiner Data

– Increasing cases containing xylazine over time

▪ Clinical Implications

– Skin infections and wound care

– Increased sedation and adverse effects

▪ Next Steps

– How to identify xylazine tainted dope?
• Validation and distribution of xylazine test strips
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MONITORING & COMPARING TRENDS

▪ Fentanyl

– >90% contained fentanyl

– Rarely identifying heroin

▪ Xylazine

– >90% contained xylazine

▪ Other Adulterants

– Tramadol
• 20% of dope in 2021 down to >1% in 2022

– Lidocaine 
• ~30% of cocaine in 2022

– Quetiapine
• Increasing in positivity in 2022
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EMERGENCE OF NEW OPIOID

▪ Synopsis

– N-Desethyl Isotonitazene detected in drug supply

– Ultra-potent novel synthetic opioid (20x more than fentanyl)

– Alongside fentanyl, xylazine, bromazolam, and other drugs

▪ Timeline

– First detection: September 2022 (urine)

– Second detections: October 2022 (oral fluid)

– Continued detections through end of 2022

▪ Public Health Response →

– Medical examiner’s office cases and testing

– Messaging to people who use drugs

– Naloxone dosing, administration, and monitoring
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MEDICOLEGAL DEATH INVESTIGATION
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New potent synthetic opioid proliferating among  recreational drug supply in USA

▪ One of the latest nitazene analogues to emerge

▪ Approximately 20x more potent than fentanyl

▪ States: Florida, Pennsylvania, New Jersey, Colorado, etc.

▪ Various sample types: pills, powders, blood, oral fluid, etc.

PUBLIC ALERT: N-DESETHYL ISOTONITAZENE
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CASE HISTORY

▪ Male in 20s found dead on friend’s deck 

▪ Suspected drug overdose

▪ Drug paraphernalia found on scene 
– White oval shaped “IP204” pill

▪ Reported history of polydrug abuse

▪ No additional information provided
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▪ LC-QQQ-MS (Blood):
– N-Desethyl Isotonitazene – 5.0 ng/mL
– Bromazolam – Positive (<5.0 ng/mL)
– Oxycodone – Positive (@ 41 ng/mL)
– Acetaminophen – Positive

▪ LC-QQQ-MS (Urine):
– N-Desethyl Isotonitazene – 1.7 ng/mL
– Bromazolam – Positive (<5.0 ng/mL)
– Oxycodone – Positive
– Noroxycodone – Positive
– Acetaminophen – Positive

TOXICOLOGY RESULTS

▪ GC-MS (Pills):
– N-Desethyl Isotonitazene – Positive
– Bromazolam – Identified
– Acetaminophen – Positive
– [Counterfeit oxycodone tablets]

CHEMISTRY RESULTS 

FORENSIC LABORATORY TESTING
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INTERPRETATION & DEATH CERTIFICATION

▪ Toxicology Results:
– N-Desethyl Isotonitazene → novel opioid that is ~20 times more potent than fentanyl

– Bromazolam → novel benzodiazepine suggested to be more potent than alprazolam

– Polydrug use → Combined effects of opioids and benzodiazepines

▪ Death Certification:
– Manner of Death:
• Accident

– Cause of Death:
• Probable mixed drug intoxication (see toxicology)
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WRAP UP / CONCLUSIONS
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DRUG CHECKING & HARM REDUCTION INITIATIVES 

▪ Vital components to public health

– Goal to reduce harms associate with drug consumption

– Drug supply is ever-changing and increasing volatile

▪ Drug checking can provide key information and 
have a positive impact on various practices

– Downstream impacts on PH and MDI community

– Early warning for emerging drug trends

▪ Responding can be key to achieving “success”

– Health alerts or public messaging

– Collaboration continues to be superior
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CFSRE’S NPS DISCOVERY REPORTS
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WEBSITE ▶ WWW.NPSDISCOVERY.ORG 

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

▪ Select → Resources

▪ Select → Presentations

▪ Browse & Download

DOWNLOAD MORE PRESENTATIONS FROM THE CFSRE

http://www.cfsre.org/


54

COLLABORATE WITH CFSRE & NPS DISCOVERY

▪ We accept toxicology samples and drug materials for NPS testing

▪ Contact Alex Krotulski for more information ▶ alex.krotulski@cfsre.org 

mailto:alex.krotulski@cfsre.org
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THANK YOU!    QUESTIONS?

Alex J. Krotulski, Ph.D.
Associate Director – CFSRE

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