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  LEARNING OBJECTIVES

1.Participants will be able to name 3 new illicit 

drugs which are being used in the United States.

2.Participants will be able to name 3 adulterants 

that are being used as an adulterant /substitute 

for heroin.

3.Participants will be able to list 3 possible 

medical complications of adulterants.



CONFLICT OF INTEREST

üI have received no money from the 
manufacturers or distributors of any of the 
drugs I will discuss. 



ñDESIGNER DRUGSò
üñNovel/New Psychoactive Substancesò,ñNPSò, ñSyntheticsò, ñClub Drugsò 

üThe term ñDesigner Drugò coined in 1988 by Henderson 

üto describe attempts to produce fentanyl analogues

üUsed to describe any drug produced by making a slight change in the 
chemical structure of a controlled substance (CSA of 1970)

üThese newer substances were ñlegalò until 1986 

üControlled Substances Analogues Enforcement Act

ümakes any drug ñsubstantially similar toò a schedule I or II drug illegal



ñNPSò

üMany are not truly new

üMany based on chemicals synthesized by chemists for     
legitimate reasons

üSome are marketed for legitimate medical reasons but are diverted 
for illicit use

üOthers have never been used medically but synthesizing methods 
have been published and are easily obtained

ü100s of designer drugs have been made 
üonly a handful have become popular

üIn the past, was a relatively small problem compared to heroin, etc.











ñDESIGNERò OPIOIDS
üAKA:

üNPFs (Non-Pharmaceutical Fentanyls)

üIMFs (Illicitly-Manufactured Fentanyls)

üFASH (Fentanyl Adulterated/Substituted Heroin)

üHPSO (High Potency Synthetic Opioids)

üNPOs (Novel Potent Opioids)

ü>30 different fentanyl analogues
ü alpha-methylfentanyl (AMF)

ü 3-methylfentanyl (TMF)

ü carfentanil

üOriginally (1970s-80s) referred to as ñChina Whiteò (the term reserved for 
very pure heroin), ñTango & Cashò, ñPersian Whiteò, ñGoodfellaò

üñGunpowder heroinò- newer term

üTMF & carfentanil 1000s of times more potent than morphine



ñDESIGNERò OPIOIDS: 
HISTORY

üAMF appeared in late 1970s
ü 15 deaths in California in 1979-1980

ü made Schedule I of CSA in 1981

üTMF appeared in 1983
ü >100 deaths attributed to it through 1980s

ü spread to East Coast in late 1980s

ü 30 deaths in Baltimore in 1992

üMPPP tested as an analgesic in 1970s
ü1-methyl-4-phenyl-propionoxy-piperidine

üMeperedine analog

üappeared on the streets in mid 1970s

ü1st MPTP induced Parkinsonôs syndrome reported in 1979







ñHERONYLò/ñFENTOINò

F.A.S.H 
(Fentanyl Adulterated/Substituted Heroin)



CARFENTANIL
üFentanyl analog

üSynthetized by Jansen Pharmaceuticals in 1974

üOne of the most potent opioids known

üUsed commercially as a large animal tranquilizer (Wildnil)

üOn illicit opioid scene in N. America since 2015



ñIsoò(isotonitazene)* 

U-47700(ñPinkò)

Brorphine(Purple Heroin)

* also Metonitazene, Butonitazene, Etonitazene, Metodesnitazene 

F/HPSO 
(Fentanyl & Other High Potency Synthetic Opioids)



ñPINKò
üU-47700

üSynthesized by Upjohn in 1976 

üñPinkò, ñPinkyò; ñU4ò

ü7-10 Xs more potent than Morphine

üNever tested in humans. Relegated to research. 

üAlso U-48800



NITAZENES
(1-benzyl-benzimdazoles or benzimidazoles)

üClass of opioids first developed in the late 1950s by CIBA (Switzerland)

üSlightly more potent than fentanyl

üUnclear if higher naloxone dose needed to reverse overdose

ü10 were already Schedule I in U.S.; others emergently scheduled in 2020

üEtonitazene and clonitazene seen in illicit drug supply late 1990s-mid 2000s

üIsotonitazene appeared in U.S. summer, 2019

üStarted in Midwest but spreading to south, east, west coasts

üMost manufactured in China



BRORPHINE
(1-(1-(1-(4-bromophenyl)ethyl)piperidin-4-yl)-1,3-dihydro-2 H-benzo[d]imidazol-2-one)

üSynthesis first reported 2018
üAnalogues synthesized in the 1960s

üñPurple Heroinò

üOften purple, grey or white

üTypically mixed with other synthetic opioids

üPiperidine-based

üSimilar to fentanyl but not an ñanalogueò

üAlso similar to nitazenes

ü@ 100 X more potent than morphine; similar potency to fentanyl

üReported in U.S., Canada, Sweden, Belgium

üFirst reported in U.S. Summer, 2019 (> 30 fatalities in: Illinois, Minnesota, Arizona, Louisiana)

üDEA emergent Schedule I on 12/3/2020

üPotent hERG potassium ion channel inhibitor

üMay increase risk of Torsades

https://en.wikipedia.org/wiki/HERG


ñSMOKINGò
üHistorically done with ñMexican black tar heroinò 

üInitially seen in U.S. west of the Mississippi

üMoved across Midwest & Appalachia in the 2000s

üIn Virginia, West Virginia and western Pennsylvania

üIncreasing in western and southern Maryland

üñChasing the Dragonò; ñFoilingò

üMore like vaping

üleukoencephalopathy

übotulism, etc. if injected

üñSmokingò powdered Fentanyl



KROKODIL
üContains desomorphine

üSynthesized in the U.S. in 1932

üSynthesized from codeine (OTC in some places)

üIncrease in popularity in Siberia @ 2002

üspreading to rest of Russia since 2010

üMore reports in rest of Europe

üFew, but increasing, reports in U.S. since early 2000-teens

üMore potent than heroin

üShorter acting than heroin

üAssociated with significant abscesses, etc

üLikely due to impurities from manufacture (solvents, phosphorous, etc)



KRATOM
üMitragyna speciosa
üa tropical tree in same family as the coffee tree

üAKA: ñThangò, ñBiak Biakò, ñKetumò, ñKakuamò, ñThomò
üñ4x100ò: M. speciosa leaves, coca cola, cough syrup(often 

w/codeine), ice 

üNative to Southeast Asia 

üprimarily used in Thailand, Malaysia, Indonesia

üUsed by field workers for energy and relief from muscle strain

üAlso used as opium substitute 
üAssist with symptoms of opioid withdrawal since 1800ôs

üFresh leaves chewed, dried leaves smoked or steeped in tea  

üIncrease in U.S., especially Pacific Northwest; S.F.
üWidely available online and in ñheadò/smoke shops



KRATOM
üContains mitragynine, mitraphylline,7-Ŭ-hydroxymitragynine

üStructurally similar to hallucinogens like psilocybin

üPsychostimulant effects at low doses

üIncreased alertness, physical energy, talkativeness

üOpioid receptor agonist at higher doses 

üHigh affinity for ə-opioid receptor

üPain relieving properties by partial agonist activity at ɛ- and ŭ-opioid receptors

üEffects occur within 20-30 minutes after ingestion

üEffects last 2-5 hours

üAcute side effects: nausea, itching, dry mouth, constipation, loss of appetite

üPsychosis and respiratory depression reported

üWithdrawal syndrome possible with chronic use

üIrritability, muscle aches, rhinorrhea



KRATOM
üThailand: Narcotics Act B.E. 2522 classifies kratom with marijuana 

as Class V (1979)

üMalaysia: Poison Act 1951 (2003)

üUnited States: DEA ñdrug of concernò
üDEA announced emergency scheduling of Kratom on August 11, 2016

üRetracted under pressure from lobbyists and federal lawmakers

üOpen for public commenting through December 1, 2016; over 60,000 comments posted

ü> 10 states and many cities have banned Kratom



KRATOM & PREGNANCY
üLimited data

üprimarily case reports

üMost with use of multiple other substances

üNo evidence of teratogenicity

üReports of withdrawal in mothers similar to opioid withdrawal

üMost treated with buprenorphine or other opioid agonist

üReports of withdrawal in newborns similar to NOWS

üMost developed NOWS

ü> half received pharmacologic treatment

üSuccessful management with morphine

üx



XYLAZINE: BASICS
üSynthesized in1962 in Germany

üPartial Ŭ-2 agonist 
üImportant in sympathetic nervous system

üWorks on pre-synaptic central adrenergic receptors & postsynaptic peripheral receptors

üCauses decreased release of dopamine and norepinephrine

üSimilar to Clonidine and Dexmedetomidine (Precedex)

üStructural similarity to phenothiazines and tricyclic antidepressants

üFDA approved in U.S. in 1972 as a sedative, analgesic, & muscle relaxant 
üOnly for animals (dogs, cats, horses, elk, fallow deer, mule deer, sika deer, and white-tailed deer)

üRompun, Anased, Sedazine, Xylamed, Chanazine

üA parenteral liquid (20, 100, 300 mg/ml)

üAdministered subcutaneously, intramuscularly, intravenously

üReports of accidental overdose during administration to animals

üNot currently scheduled by DEA



XYLAZINE: ñMISUSEò
üIllicit use dating back to late 1970s

üOften by veterinarians or individuals in the equestrian industry

üOften from diverted veterinary supply

üPopular in Puerto Rico (ñAnestesia de Caballoò) since early 2000s

üAppeared in continental U.S. in Philadelphia late 2000s

üIncreasing adulterant in illicit drug supply
üPrimarily heroin/fentanyl

üAlso in cocaine, methamphetamine, benzodiazepines

üPossibly added to: 
üprolong effects of fentanyl

üdelay withdrawal from fentanyl

üdecrease proportionate amount of opioid w less resp. depression

üLiquid dried to a powder

üIncreasingly coming from China as a powder



XYLAZINE: ñMISUSEò
üñTranqò, ñTranq-Dopeò, ñSleep Cutò, ñPhilly-Dopeò, ñZombie Drugò

üñWipeoutò- fentanyl + cocaine+ xylazine

üVast majority of individuals not seeking it out

üReported use IV, IN, IM, SC, ñsmokingò*
üno reports of actual vaping

üRapid onset- minutes

üEffects typically last 8 hours but can last for up to 72 hours



XYLAZINE: FATAL OD



- 43 states reported at least 1 xylazine-
related overdose death from 2019 to 
2022
- In 2019, 16 states had zero xylazine 
reports (NFLIS reports) 

- In 2022, only 2 states had zero xylazine 
reports
- In 2022, all but 3 states had recorded an 
ƛƴŎǊŜŀǎŜ ƛƴ ȄȅƭŀȊƛƴŜΩǎ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƛƴ 
NFLIS reports. 
- In 2022, of states with data available 
(21), xylazine-involved overdose death 
rates were highest in   Vermont (10.5/ 100000 

residents) & Connecticut (9.8/ 100000 residents) 



XYLAZINE



XYLAZINE TOXICOLOGY 

PROJECT (MD OCME; 2022)





XYLAZINE: TESTING



XYLAZINE: INTOXICATION
üClinical effects:

üPrimarily- hypotension, bradycardia, sedation (with immobility)

üLess effect on respiration

üSome reports of hyperglycemia & anemia (primarily in animals)

üDoes not respond to naloxone but should always be given as usually mixed w 

opioids

üActivated charcoal, IV fluids, atropine(?), intubation (if with respiratory distress)

üAtipamezole

üSelective Ŭ-2 antagonist

üFDA approved for animals anesthetized with Ŭ-2 agonists

üSome proposal to use in humans

üVery few fatalities from Xylazine alone reported

ü1 suicide used IV with serum level 2,900 ng/ml



XYLAZINE: WITHDRAWAL
üClinical effects
üPrimarily from rebound adrenergic effects

üIncreased blood pressure, heart rate, diaphoresis

üMay appear as worsened opioid withdrawal

üLocus ceruleus

üIMPORTANT TO TREAT THE OPIOID WITHDRAWAL!!!

üNo standardized management.

üReports of use of:

üClonidine

üDexmedetomidine (Precedex)

üBenzodiazepines

üTizanidine

üGuanfacine



XYLAZINE: WOUNDS
üThe vast majority not confirmed by toxicology

üMay develop rapidly and resolve slowly

üReported in those who deny IV use

üReported at sites other than where person injected

üOften large, granular, w/ a necrotic center

üCommon course of progression-several small ñpunch-holeò wounds appearing in 
a cluster, then coalesce into a single larger wound

üNot typically purulent 

üUnclear pathophysiology
üLikely related to decreased oxygenation of tissues

üManagement more like managing burns
üClean well w/ soap & water or saline

üKeep moist

üCover w/ non-adherent dressing (Xeroform)

üAntibiotics may not be needed



XYLAZINE & PREGNANCY
üAnimal Studies
üMostly in cows, sheep, mice

üDecreased uterine blood flow

üDecreased maternal (17%) and fetal (6%) heart rate

üIncreased uterine vascular resistance (but not umbilical)

üDecreased fetal growth (though were also exposed to ketamine)

üHuman Studies
üPractically no data

üFound in umbilical chord
üUnclear if there is a minimal level needed

üSome evidence that chronic Clonidine exposure in pregnancy may increase risk for 
fetal growth restriction
üNot uniformly seen 

No information on lactation







TIANEPTINE
üñTianaò, ñTiaò, ñZazaò, ñGas Station Heroinò

üAtypical antidepressant
üApproved to treat depression & anxiety in > 60 countries- Europe & Asia (Stablon, Coaxil, etc)

üMost similar to tricyclic antidepressants

üAvailable in U.S. through DarkWeb

üMisuse in U.S. reported since @ 2000; Increase @ 2015

üɛopioid receptor agonist & ŭopioid receptor agonist

üBinds to serotonin transporter but appears to enhance reuptake

üEffects on NMDA Glutamate receptor

üMay increase synaptic plasticity (similar to Ketamine)

üReports of deaths from respiratory suppression

ü+ response to naloxone



TIANEPTINE & PREGNANCY
üLimited data- primarily case reports

üReports from Europe of neonatal abstinence syndrome

üSimilar to NOWS

üexcessive sucking, poor feeding, sweating, regurgitation, high-pitched crying, frequent yawning & sneezing

üTreated with morphine

üw



ñDESIGNER BENZOSò
üMany not regulated

üSome available in other countries

üAvailable in U.S. on-line

üUsed in manufacture of ñknock-offò benzos in U.S.



PHENIBUT
üFull agonist GABA-b

üSimilar to baclofen

üAnvifen, Fenibut, Bifren, Noofen (ɸʥʚʠʬʝʥ, ʌʝʥʠʙʫʪ, ɹʠʬʨʝʥ, ʅʦʦʬʝʥ,)

üMedical use in Russia, Ukraine, Belarus, Latvia

üUnscheduled in U.S.


