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INTRODUCTION TO HARM REDUCTION

A Public Health and Safety Strategies:
I Supply Reduction
I Demand Reduction

A Examples of Harm Reduction:
I Naloxone distribution
I Needle exchange programs
.

I Safe supply

Domestic law enforcement
Drug interdiction

International partnerships

[Substance abuse treatmentj

[Substance abuse preventionj

Source: GAO. | GAO-16-660T

Syringe Safer Drug
Disposal Use

Medication
Assisted

Syringe Naloxone

Access



LIFE CYCLE OF A DRUG
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LIFE CYCLE OF A DRUG
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TYPES OF DRUG CHECKING

THE OLD SAYING A QUICK, CHEAP, OR ACCURATE Yy PICK TWO

Xf g NADZ Vy NestStjpsiReagents 5 mins Low Cost - Easy

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

T |
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THE CFSRE & OUR LAB

A The Center for Forensic Science
Research and Education (CFSRE)

I 501(c)(3) non -profit research
and educational facility

B e —
Sciex X500R LC-TOF-MS

I Home to NPS Discovery and
other programs

" Waters TQD LC-QQOQ-

e

MS Agilent 5975 GC-MS Agilent 5975 GC-MS




NPS DISCOVERY VY oM >f A é My At g

5. Forecasting

A Open -access drug early warning system (EWS)
I Combine aspects of research & authentic cases Response /‘\ sunelance
I Analyze samples and generate data in -house 3

Monito;ing

I Develop a panel of high impact reports
I Disseminate results and reports widely to stakeholders

2017 2018 2019

N-Ethyl Pentylone Cyclopropylfentanyl & Isotonitazene Metonitazene & N,N-Dimethylpentylone
Methoxyacetylfentanyl Nitazene Analogues
Deadly outbreak Investigation of Postmortem investigations First outbreak Investigation of 50+ Continued monitoring First outbreak investigations
investigation deaths and impaired involving new fentanyl investigation in the cases involving deaths and investigations of involving a new stimulant
involving 20+ cases driving cases analogues linked to 40+ U.S. involving 20+ and hospitalizations 40+ deaths involving drug linked to 50+ cases,
centralized in involving new deaths in Midwestern deaths, primarily from states in the new nitazene analogues including deaths, primarily
Midwestern states. stimulant drug states and Florida. from Indiana and South, Midwest, and emerging in various originating from Florida and
linked to Ecstasy and lllinois. Northeast. regions across the U.S. Northeastern states.

Molly use.




DRUG EARLY WARNING SYSTEM (DEWS)

A Four core components of an EWS:

I risk knowledge A understanding drugs, drug use,
drug use patterns, drug trends, demographics,
geographics, etc.

I monitoring A primarily analytical drug testing but can
encompass other data collection techniques

" . . Communication
I response A series of calculated actions to reduce drug

use harms and adverse effects (many approaches)

I warning communication  and actionable outcomes A

reporting, dissemination, etc.
Adverse Geographics

Effects l

Response

Ar xeduce harm or loss

I Primary goal for both public health and safety partners
and stakeholders



A Toxicology Specimens:

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

i Example: Initial toxicology testing negative k?2A Xr?2rnNOANDZ eW N&D

A Drug Materials:

i Collaborations with crime labs, law enforcement agencies, public health Drug Materials
partners , and others

i Routine analysis vs. chemical characterization (structural elucidation) _

Drug Use Forums
A Intelligence & Surveillance:

I Monitor online surface web gray market sites, drug use forums, etc. Gray Market Sites

I Some correlation between sites and drug markets but delayed

Additional Populations



COLLABORATING DRUG CHECKING PROGRAMS

A Philadelphia, PA
A New England

A Providence, RI

A New York City, NY

A San Francisco, CA

A Pending Developments

T s f_



COLLABORATING DRUG CHECKING PROGRAMS

Location Test Strips Confirl;reli:tion 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

T s |
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PHILADELPHIA & ITS DRUG SUPPLY

A Nestled in the center of the larger mid
BNAcEene AQAAAN &NT de A

i 6 largest city by population and 7

-Atlantic \
uXxX, ecEcnt N,

th largest metro area N
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A (Kensington neighborhood)

Morris Bryn Athyn SE
:\J\omslown j'z?;i!%”f (232) < ;ensalerr
A Drug markets A dope, crack/coke, meth, K2, etc. = créosen pYL ¢
@) "‘E'w““&
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A Continually changing and diverse drug environment G B N PN
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PDPH & CFSRE DRUG CHECKING COLLABORATION

A 2020 A Partnership formally launched

Pills/Tablets
4%

A Sample Analyzed

Unknown ,

I 1,000+ samples received since 2020 4%

I Variety of sample types (suspected contents) A Meth . 3%

I Paired FTIR and test strip results***
Other , 3%

K2, 3%
i XEenNxf ©6vvu QeAAAdA RNAAAAT K AN N Ad A

I Methamphetamine Vrarely adulterated or substituted

d AN

A R

i Cocaine VXQet NX r ABnANr reBNAdBNr ANraA nerdad¥%N Rec AcAQN R
I K2 Vrevolving door of synthetic cannabinoids




DRUG CHECKING RESULTS

Etizolam

Desalkylflurazepam

Fentanyl, para-Fluorofentanyl,
Gabapentin Gabapentin
= £ o
¥ =]
; E-
‘i 1
! i
' I
i !
Cocaine, Cocaine, Methamphetamine, Methamphetamine
Lidocaine Lidocaine Caffeine P

ADB-BINACA

ADB-BINACA




Date Suspected Drugs Identified

3/1/2022 Coke Cocaine (Ip), Lidocaine (0.3p), Levamisole (trace)

3/15/2022 Coke Cocaine (1p}, Fentanyl (O.1p}, Lidocaine (0.3p), Xylazine (trace) - @
3/15/2022 Coke Cocaine (1p), Fentanyl (0.08p), Lidocaine (1.1p), Xylazine (0.1p) < @
3/24/2022 Coke Cocaine (1p), Lidocaine (0.9p), Dimethylsulfone (0.3p) < @
3/31/2022 Coke Cocaine (1p), Dimethylsulfone (>10p), Lidocaine (0.7p) > @)
3/31/2022 Coke Cocaine (Ip), Lidocaine (0.9p) < ©

3/31/2022 Coke Cocaine (Ip), Phenacetin (0.6p), Levamisole (0.3p)

31/2022 Crack Cocaine > (3)

3/15/2022 Crack Cocaine

3/15/2022 Crack Cocaine (Ip), Lidocaine (0.4p) < @

3/15/2022 Crack Cocaine (1p), Lidocaine (0.9p), Dimethylsulfone (0.3p)

3/15/2022 Crack Cocaine (1p), Levamisole (0.5p), Lidocaine (trace)

3/24/2022 Crack Cocaine

3/24/2022 Crack Cocaine, Levamisole (trace)

3/24/2022 Crack Cocaine




Date Suspected Drugs Identified

3/15/2022 Meth Methamphetamine > @)

3/24/2022 Meth Methamphetamine

3/31/2022 Meth Methamphetamine

4/14/2022 Meth Methamphetamine

3/1/2022 Methadone [Methadone

3/15/2022 Oxycodone Fentanyl (Ip), Acetaminophen (1.5p), Lidocaine (2p), Tramadol (13p), Xylazine (Ip) [Fentany! Byproducts] < @
3/15/2022 Oxycodone Fentanyl (1p), Acetaminophen (>10p) [Fentany! Byproducts] > 2)
3/24/2022 Adderall Amphetamine > 3)

3/15/2022 Weed THC and Cannabinoids

3/15/2022 PCP Tenocyclidine (1p), Nicotine (0.2p) < @

3/31/2022 PCP Tenocyclidine (1p), Nicotine (trace)




3/1/2022

Fentanyl (1p), Heroin (1p), Xylazine (0.3p) [Fentanyl! and Heroin Byproducts]

3N/2022 Dope Fentanyl (1p), Caffeine (0.2p), Xylazine (trace) [Fentany! Byproducts] - (@)
3/1/2022 Dope Fentanyl (1p), Xylazine (1p) [Fentany! Byproducts] < €
3/]/2022 Dope para-Fluorofentanyl (1p), Fentanyl (0.7p), Xylazine (16p) [Fentany! and para-Fluorofentany! Byproducts]

3/1/2022

Dope

Fentanyl (1p), para-Fluorofentanyl (trace), Xylazine (15p), Lidocaine (2p), Caffeine (1p} [Fentany! Byproducts]

31/2022 Dope Fentanyl (Ip), Caffeine (0.25p), Xylazine (0.2p) [Fentany! Byproducts]

3N/2022 Dope Fentanyl (1p), Xylazine (2p) [Fentany! Byproducts] > (5)

3/1/2022 Dope Fentanyl (1p), Caffeine (0.3p), Xylazine (trace) [Fentany! Byproducts]

312022 Dope Fentanyl (1p), Xylazine (1p), Quetiapine (0.1p) « @

3/1/2022 Dope Fentanyl (1p), para-Fluorofentanyl (0.6p), Xylazine (18p), Lidocaine (trace) foara-Fiuorofentanyl Byproducts]

3/15/2022

Dope

Fentanyl (1p), para-Fluorofentanyl (0.7p), Xylazine (10p) [Fentany! and para-Fluorofentanyl Byproducts]

3/15/2022

Dope

Fentanyl (1p), Xylazine (1p) [Fentany! Byproducts]

3/15/2022

Dope

Fentanyl (1p), para-Fluorofentanyl (trace), Xylazine (19p) [Fentany! and para-Fluorofentanyl Byproducts]

3/15/2022 Dope para-Fluorofentanyl (1p), Fentanyl (0.5p), Xylazine (3p)

3/15/2022 Dope Fentanyl (1p), Xylazine (0.3p), Caffeine (trace) [Fentany! Byproducts] - (6)
3/15/2022 Dope Fentanyl (1p), Xylazine (1p) [Fentany! Byproducts]

3/15/2022 Dope Fentanyl (1p), Xylazine (1.3p) [Fentany! Byproducts] < @




PHILLY DOPE VDRUG PRESENCE & PURITY

Year A 2019 2020 2021 2022 2023*
Total Samples A

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

Avg. Purlty of Heroin (%) 6.0% 1.8%

Samples Containing Fentanyl (%) 98% 100% 98% 100% 99%
Avg. Purlty of Fentanyl (%) 12.6% 15.2%
" amples Contanng xtaane 9 | ai | s | 187 | 29 | st
Samples Containing Xylazine (%) 66% 78% 94% 91% 99%
Avg. Purity of Xylazine (%) = = = 34.8% 39.0%




TEMPORAL CHANGES IN PURITY (2022)
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LONGITUDINAL ASSESSMENT OF DRUG PRODUCTS

06 - Xylazine
041 e Fentanyl
' 4-ANPP




LONGITUDINAL ASSESSMENT OF DRUG PRODUCTS

06 - e Xylazine
' g e Fentanyl

4-ANPP




LONGITUDINAL ASSESSMENT OF DRUG PRODUCTS
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LONGITUDINAL ASSESSMENT OF DRUG PRODUCTS
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COCAINE PURITY (N=151 /2020 -2023)

Coke (n=34) 40.9 £ 23.8
Crack (n=33) 54.6 + 24.8 56.7

Coke (Powder)

100.0% ®
@
80.0% ® * e
60.0%
40.0% ® . o & :
20.0% 4 ' % 3 -
L | L ]
0.0%

2/8f2022 3/30/2022 5/1%/2022 7/8/2022 B8/27/2022 10/16/2022 12/5/2022 1/24/2023 3/15/2023

® Cocaine Lidocaine Levamisole

m Coke (Powder) m Crack (Rock)

10.3- 99+

8.6 -97.9

Crack (Powder)

100.0% o ©
80.0%
] ] ®

60.0% * ° o %

40.0% ¢ [ ]
20.0% ° .

0.0%

12/20/2021 2/8/2022 3/30/2022 5/19/2022 7/8/2022 8/27/202210/16/202212/5/2022 1/24/2023 3/15/2023

® Cocaine Lidocaine Levamisole




COCAINE ADULTERATION (N=151/2020 -2023)

Coke (n=75) | Crack (n=76)
Lidocaine 45 10 Fentanyl 12 1
Levamisole 14 21 Xylazine (all w/ Fent) 11 0
Benzocaine 1 0 Methamphetamine 2 0
Dimethylsulfone 23 5 . _
_ A Five suspected coke samples contained
Phenacetin 7 4 primary drugs other than cocaine
Caffeine 1

I Methamphetamine (3) and ketamine (2)

A Fentanyl Quants A 0.4t04.7%
Examples A4

A Xylazine not a concern in Philly cocaine or
meth/amphetamine supplies currently
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QUALITATIVE VS. QUANTITATIVE RESULTS

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

QUALITATIVE TESTING QUANTITATIVE TESTING

A Sample A: , Xylazine (9.4p) A Sample A: , Xylazine (50.6%)
A Sample B: , Xylazine (18.9p) A Sample B: , Xylazine (58.8%)
A Sample C: , Xylazine (1.1p) A Sample C: , Xylazine (35.5%)
A Sample D: , Xylazine (0.3p) A Sample D: , Xylazine (1.8%)

A Sample E: , Xylazine (0.2p) A Sample E: , Xylazine (10.1%)




PURITY VS. AMOUNT VS

A = proportion (%) of drug per weight

A Amount = weight (mg) of drug per sample

A Dose = total weight (mq) of drug consumed .
ght (mg) J Drug Purity

A Other Factors: Mannitol (60%)
I Multiple drugs A potency index

T Tolerance
T Route of administration

I Frequency of use




CONCEPTUALIZING THE APPROACH

Ve

A A Methamphetamine Purity vs. Potency

A Purity = amount (concentration, %) of methamphetamine

A Potency =amountof d-methamphetamine vs. |-methamphetamine
100.0%
95.0%
90.0% -
85.0% |
80.0% | , | | ,
1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1st
2014 2015 2016 2017 2018 2019
—4—Purity | 96.5% | 96.2% | 95.6% | 97.5% | 95.9% | 96.6% | 96.2% | 96.9% | 97.5% | 97.5% A 97.2%
—a— Potency| 94.0% | 89.0% | 86.7% | 88.9% | 90.2% | 92.1% | 92.1% | 94.6% | 96.9% | 95.6% | 97.5%

Source: DEA Methamphetamine Profiling Program




OPIOID POTENCY INDEX (OPI)

Fentanyl Purity, Potency, & Synthesis

QO cfsre ©

Bepartment of
Public Health

DISCOVERY

WHAT IS FENTANYL?

Drug Purity

Figure & llustration of drug pur

WHAT ARE FENTANYL PRECURSORS, INTERMEDIATES, AND BYPRODUCTS?

Figure 3.

(21%). Xylazine (
Potency Index: 21

July 2022
Fe [

Fentanyl Purity, Potency, & Synthesis (CONT.)

DRUG PURITY VS. POTENCY INDEX

Potency Index

(" puieysompies Y [ puricysampien Y [ puriysompiec Y [ purty: sampie o )
| Heroin=10% |
[ Fontanyl =10% ESniavizo® | reamione ] c
o AN J\o J \o J/

Opioid Potency.
Index =13

QO cfsre ©

Opioid Potency.
Index = 2.0

Opioid Potency
Index = 0.2

Opioid Potency

Index =10

(PF X Purity) + (PF x Purity) ...
10

CALCULATING POTENCY INDEX (PI)

DISCOVERY

(Eq.1)

Dapartment of
Public Health

Fentanyl Purity, Potency, & Synthesis (CONT.)

INTERMEDIATE(S) mp

FINAL PRODUCT %

Figure & ¢ flow of charmicals during drug syt

FENTANYL SYNTHESIS PATHWAYS

FIGURE 5: JANSSEN (A)

FIGURE 6: SIEGFRIED (B)
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OPIOID POTENCY INDEX (OPI)

Stamp “X”

June 2022

Purity: Sample A Purity: Sample C Purity: Sample D
p-Fluorofentanyl = 10% Hieroin = 0% Heroin = 50%

Fentanyl = 20%

Carfentanil=1%

Opioid Potency
Index = 0.2

Opioid Potency
Index =10

Opioid Potency
Index =13

Opioid Potency
Index = 2.0

Figure 3: lllustration of drug purity (top) vs. potency index (bottom) with example calculations for opicids commonly encountered in the recreational drug supply.

Fentanyl (9%), Xylazine (24%)
Potency Index: 0.9

June 2022
Fentanyl (9%), Xylazine (22%)
Potency Index: 0.9

June 2022
Fentanyl (10%), Xylazine (22%)
Potency Index: 1.0

June 2022
Fentanyl (10%), Xylazine (21%)
Potency Index: 1.0

July 2022
Fentanyl (21%), Xylazine (19%)
Potency Index: 2.1

July 2022
Fentanyl (15%), Xylazine (19%)
Potency Index: 1.5

July 2022
Fentanyl (9%), Xylazine (45%)
Potency Index: 0.9

Figure 2: Authentic quantitative data from
drug products with identical markings (stamp)
collected in Philadelphia, Pennsylvania, USA,
showcasing fluctuation in purity and potency.




WHY IS OPI NEEDED?

Drugs (Purity) Fent. Only PI m

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%), 0.35 0.47
N-Desethyl Isotonitazene (Approx. 0.05%) , Bromazolam ' '

Fentanyl (5.3%), Xylazine (3.2%), para -Fluorofentanyl (0.4%), 4 -ANPP 053 0.64
(0.6%), Metonitazene (~0.5%) ' '

Fentanyl (9.5%), Xylazine (17.5%), para -Fluorofentanyl (11%) 0.95 1.31

o s |



ADDITIONAL EXAMPLES WITH OPI

Fentanyl (3.4%), Xylazine (8.2%), para -Fluorofentanyl (3.5%), Levamisole (1.3%)
Fentanyl (5.3%), Xylazine (28.3%), para -Fluorofentanyl (trace)

Fentanyl (4.6%), Xylazine (60.5%), para -Fluorofentanyl (0.5%), N-Desethyl
Isotonitazene (Approx. 0.03%), Bromazolam (trace)

Fentanyl (8.8%), Xylazine (44.5%), Flubromazepam (trace), Bromazolam (trace)
Fentanyl (8.8%), Xylazine (30.1%)
Fentanyl (20.2%), Xylazine (15.5%)
Fentanyl (20.2%), Xylazine (45.3%), para -Fluorofentanyl (trace)
Fentanyl (22%), Xylazine (44.1%)
Fentanyl (21.9%), Xylazine (30.1%), para -Fluorofentanyl (4.8%), Cocaine (6.0%)
Fentanyl (34.5%), Xylazine (28.8%)
Fentanyl (35%), Xylazine (2.1%), Heroin (Approx. 2%)

N/A
N/A

XEQDASA T Na

GN ctrangkx t NA
N/A
Caused immediate OD
Caused OD Surge
Caused 3 ODs
Involved with ODs
ODs
Caused 5 ODs

nNe&Er

w
w

r
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XYLAZINE PREVALENCE

A Drug Checking A
I >90% of dope samples containing xylazine

I Amount of xylazine per sample (or purity) increasing

A Medical Examiner Data

I Increasing cases containing xylazine over time

A Clinical Implications
T Skin infections and wound care

T Increased sedation and adverse effects

A Next Steps

I How to identify xylazine tainted dope?
A Validation and distribution of xylazine test strips




