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Opioids
Opioids
Examples: OxyContin, Vicodin, FentanylExamples: OxyContin, Vicodin, Fentanyl 

How They Work…How They Work…
Attach to Opioid Receptors in the Brain and Spinal
Attach to Opioid Receptors in the Brain and Spinal 

Cord, Blocking the Transmission of Pain Messages toCord, Blocking the Transmission of Pain Messages to 

the Brainthe Brain

Opioids Are Generally Prescribed For:Opioids Are Generally Prescribed For:
• Anesthesia• Anesthesia

• Management of acute or• Management of acute or 
chronic severe painchronic severe pain

• Relief of coughs and• Relief of coughs and 
diarrheadiarrhea



FentanylFentanyl
• μ-opioid receptor agonist 

• potency = 50-100 times that of morphine 

• high lipid solubility: easy access to brain 

• rapid onset; short duration of action 

• injectable (Sublimaze®),
transdermal (Duragesic®), &
transmucosal (Actiq®) 

• more than 12 different analogs of fentanyl
have been produced clandestinely 
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Amydala
(reward) 
Amydala
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(reward) 
NAC
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Thalamus 
(pain) 
Thalamus
(pain)

Opiate Receptors 
Activate Dopamine 
Cells 

Opiate Receptors 
Activate Dopamine 
Cells 

www.drugabuse.gov 

Narcotic Pain Killers 
(Oxycontin, Vicodin, Fentanyl, Demerol, Dilaudid) 

Activate Opiate Receptors, which Modulate Pain and 
Reward 

Activate Opiate Receptors,

Narcotic Pain Killers 
(Oxycontin, Vicodin, Fentanyl, Demerol, Dilaudid)

 which Modulate Pain and 
Reward



Why Do People Abuse Prescription Drug
Why Do People Abuse Prescription Drug
These prescription drugs,These prescription drugs, 
like other drugs of abuselike other drugs of abuse
(cocaine, heroin, marijuana)(cocaine, heroin, marijuana) 
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The Speed at which Drugs Increase 

Dopamine Affects their Rewarding Effects




As Prescriptions Increase
As Prescriptions Increase
Emergency Room Visits For
Emergency Room Visits For

Non-Medical Abuse Have Also Increased
Non-Medical Abuse Have Also Increased
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Availability on the Internet
Availability on the Internet
Delivered in the Privacy of your Home
Delivered in the Privacy of your Home

“Some reasons 
why you should
consider using
this pharmacy” 

No 
prescription
required! 

“Some reasons 
why you should
consider using
this pharmacy”

No 
prescription
required!



What Are We Doing 
About All of This? 

What Are We Doing
About All of This?



Development of Alternative Medications 
with no Drug Abuse Potential

Development of Alternative Medications 
with no Drug Abuse Potential

Suboxone® Buprenorphine
monotherapy product

Subutex® Buprenorphine + 
naloxone combination product
(addition of opioid antagonist 

reduces abuse liability)
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Activation of CB2 Cannabinoid
Receptors by AM1241Inhibits

Experimental Neuropathic Pain

Activation of CB2 Cannabinoid
Receptors by AM1241Inhibits

Experimental Neuropathic Pain

Source: Ibrahim et al., PNAS, September 2, 2003.Source: Ibrahim et al., PNAS, September 2, 2003.



National Drug Abuse Treatment 
Clinical Trials Network (CTN)

National Drug Abuse Treatment 
Clinical Trials Network (CTN)

Washington NodeWashington Node

Southwest NodeSouthwest Node

California/
Arizona Node
California/
Arizona Node

Pacific NodePacific Node North Carolina NodeNorth Carolina Node

Ohio Valley 
Node

Ohio Valley 
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Florida NodeFlorida Node

Southern ConsortiumSouthern Consortium

Texas NodeTexas Node

Mid-Atlantic NodeMid-Atlantic Node
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New York 
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NIDA Has Launched 
New Clinical Trials On:
NIDA Has Launched 

New Clinical Trials On:
• Treatment of addiction to opiate analgesics• Treatment of addiction to opiate analgesics



Prescription Drug Abuse Progra
Announcement (PA-04-110) 

Prescription Opioid Use and Abuse in
the Treatment of Pain (RFA-DA-06-005
(with NIA & NIDCR) 

Prescription Drug Abuse Program
Announcement (PA-04-110)

Prescription Opioid Use and Abuse in
the Treatment of Pain (RFA-DA-06-005)
(with NIA & NIDCR)

Expanded Research EffortsExpanded Research Efforts



We’ve Developed and Widely Disseminated
We’ve Developed and Widely Disseminated
Materials Detailing the Facts About
Materials Detailing the Facts About

Prescription Drug Abuse…
Prescription Drug Abuse…

NIDA PRESCRIPTION DRUG RESEARCH DISSEMINATION 



National Institute Alcohol
Abuse and Alcoholism

NIAAA

NATIONAL INSTITUTE
ON DRUG ABUSE

NIDA

U.S. Department of Health
& Human Services

SAMHSA

Partnerships Are Essential In
Advancing the Science of Addiction

& in Translating Prevention &
Treatment Strategies into Practice

Partnerships Are Essential In
Advancing the Science of Addiction

& in Translating Prevention &
Treatment Strategies into Practice



Why Has the Abuse
Why Has the Abuse
of Prescription Drugs
of Prescription Drugs

Been Increasing?
Been Increasing?
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Prevalence of 
Prescription Drug Abuse

Prevalence of 
Prescription Drug Abuse
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Fentanyl/
combinations
Fentanyl/
combinations
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Normal
Control
Normal
Control

Methadone
Maintained

Patient

Methadone
Maintained

Patient

Source: Kling et al., JPET, 2000.Source: Kling et al., JPET, 2000.

Specific Binding of [18F] cyclofoxySpecific Binding of [18F] cyclofoxy



Increased Media Attention
Increased Media Attention
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μμ
Effects of Buprenorphine Maintenance Dose on

-Opioid Receptor Availability 
Effects of Buprenorphine Maintenance Dose on

-Opioid Receptor Availability 

27 to 47%27 to 47%

85 to 92%85 to 92% 94 to 98%94 to 98%

Medications to Treat Those AddictedMedications to Treat Those Addicted



Visit Our Website @Visit Our Website @

www.drugabuse.govwww.drugabuse.gov



Opiate ReceptorsOpiate Receptors

Transmission of Pain SignalsTransmission of Pain Signals



In Addition to HavingIn Addition to Having
Pain-Relieving PropertiesPain-Relieving Properties
Opiates, Including Fentanyl,Opiates, Including Fentanyl,
Affect Virtually All theAffect Virtually All the
Body’s Organ SystemBody’s Organ Systems
Including …Including …

• Neuroendocrine• Neuroendocrine

• Cardiopulmonary
• Cardiopulmonary

• Gastrointestinal• Gastrointestinal 



Involvement of δ Opioid Receptors in the Tolerance and 
Physical Dependence of μ Opioid Receptor Agonists

Involvement of δ Opioid Receptors in the Tolerance and 
Physical Dependence of μ Opioid Receptor Agonists

Copyright ©2005 by the National Academy of SciencesDaniels, David J. et al. (2005) PNAS. USA 102, 19208-19213Daniels, David J. et al. (2005) PNAS. USA 102, 19208-19213

Key Pharmacophores: 
Oxymorphone (1, μ
agonist) & NTI (2, δ

antagonist) 

Key Pharmacophores: 
Oxymorphone (1, μ
agonist) & NTI (2, δ

antagonist) 

Final CompoundsFinal Compounds
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