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Objectives
• Describe actions of opioid receptors leading to:
• Therapeutic effects
• Side effects

• Contrast opioid agonists, antagonists and partial agonists
• Describe key pharmacokinetic and formulation differences amongst
commonly used opioids
• Manage clinically significant drug interactions associated with opioids
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Opioids
• Opiate analgesics have been used and abused since the 3rd century
B.C.
• Derived from the Asian opium poppy plant (Papaver somniferum and P
album)
• After incision, the poppy seed pod exudes a white substance that turns into a brown
gum that is crude opium.
• Opium contains many alkaloids, the principal one being morphine, which is present in a
concentration of about 10%

• Opiate = naturally occurring alkaloid (ex. Morphine, codeine)
• Opioid = any compound that works at opioid receptors
• Medicinal uses: pain, cough suppression

Opioid receptor activities
Receptor Subtype

μ (Mu)

δ (Delta)
κ (Kappa)

Functions

Supraspinal and spinal analgesia; sedation; respiratory
depression; slowed gastrointestinal transit; euphoria;
physical dependence
Supraspinal and spinal analgesia; modulation of hormone
and neurotransmitter release
Supraspinal and spinal analgesia; psychotomimetic effects;
slowed gastrointestinal transit

Modified from Basic & Clinical Pharmacology, 13e Bertram G. Katzung, Anthony J. Trevor, eds.
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Source: Opioid Agonists & Antagonists, Basic & Clinical Pharmacology, 14e
Citation: Katzung BG. Basic & Clinical Pharmacology, 14e; 2017 Available at:
http://accesspharmacy.mhmedical.com/content.aspx?bookid=2249&sectionid=175220393 Accessed: March 12, 2018
Copyright © 2018 McGraw-Hill Education. All rights reserved

From: Opioid-Related Disorders
Harrison's Principles of Internal Medicine, 19e, 2015

Date of download: 1/21/2016

Copyright © 2016 McGraw-Hill Education. All rights reserved.

3

5/5/2020

Opioid action at receptors
• Full Agonists: Compounds that are able to elicit a maximal response
following receptor occupation and activation.
• Partial Agonists: Compounds that can activate receptors but are
unable to elicit the maximal response of the receptor system.
• Antagonist Compounds that exert no biological effect when binding
to a receptor. Antagonists cause a downward shift of the overall
action of the receptor system.

In A, the concentration-response curve for a full agonist is presented. The drug can produce a maximal effect. In B, the concentration-response curve for a
partial agonist is also shown. In this case, the partial agonist is able to produce only 60% of the maximal response.

Source: Receptor Theory, Basic Concepts in Pharmacology: What You Need to Know for Each Drug Class, 5e
Citation: Stringer JL. Basic Concepts in Pharmacology: What You Need to Know for Each Drug Class, 5e; 2017 Available at:
https://accesspharmacy.mhmedical.com/content.aspx?bookid=2147&sectionid=161350965 Accessed: April 06, 2018
Copyright © 2018 McGraw-Hill Education. All rights reserved
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In this graph the concentration-response curve for an agonist alone is presented. When the effect of the agonist is tested in the presence of a fixed
concentration of a competitive antagonist, the agonist appears less potent. The same maximal effect is achieved, but it takes higher doses to do so.

Source: Receptor Theory, Basic Concepts in Pharmacology: What You Need to Know for Each Drug Class, 5e
Citation: Stringer JL. Basic Concepts in Pharmacology: What You Need to Know for Each Drug Class, 5e; 2017 Available at:
https://accesspharmacy.mhmedical.com/content.aspx?bookid=2147&sectionid=161350965 Accessed: April 06, 2018
Copyright © 2018 McGraw-Hill Education. All rights reserved

Source: Drugs Affecting Neurologic Function, Lange Smart Charts: Pharmacology, 2e
Citation: Pelletier-Dattu CE. Lange Smart Charts: Pharmacology, 2e; 2017 Available at:
http://accesspharmacy.mhmedical.com/content.aspx?bookid=1549&sectionid=93438778 Accessed: March 12, 2018
Copyright © 2018 McGraw-Hill Education. All rights reserved
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Tramadol
• A centrally acting synthetic opioid analgesic, with a dual mechanism of action.

• Tramadol and its metabolite, O-desmethyl-tramadol (M1), bind to mu-opioid receptors.

• The metabolite, M1, has a 200-fold higher affinity to the mu-opioid receptor and is up to 6 times more potent
than tramadol in producing analgesia.

• Tramadol has also been shown to inhibit the uptake of norepinephrine and serotonin, suggesting
that its anti-nociception activity is mediated by both opioid and nonopioid mechanisms

• Tramadol possesses a weak affinity for the mu-opioid receptor and even less for the
kappa and delta receptors.
• Its affinity is ~1/6000 that of morphine and 1/10 that of codeine.
• It has been estimated that the analgesic potency of tramadol is 1/10 that of morphine

• Although tramadol is an opiate receptor agonist, it does not appear to produce
significant respiratory depression or cardiovascular effects in most patients
• Addictive potential
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Opioid Conversion
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http://paindr.com/wp-content/uploads/2017/05/Opioid-MedicationsDAEPE-CE-Monograph_APhA_12-2016.pdf

Adverse Effects
Degree of Tolerance to Opioid Adverse Effects

http://paindr.com/wp-content/uploads/2017/05/Opioid-MedicationsDAEPE-CE-Monograph_APhA_12-2016.pdf
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Drug interactions
• 2D6 inhibitors
• Fluoxetine, paroxetine, bupropion, amiodarone
• Significantly reduce the effect of codeine, tramadol, ?hydrocodone

• 3A4 inhibitors
• Grapefruit juice, ciprofloxacin, antifungals
• Significantly increase the serum concentration of oxycodone, buprenorphine

• Drugs that prolong QT interval – caution with methadone
• Any other medications that cause CNS depression:
• Benzodiazepines, muscle relaxants, sedating antidepressants, sedating
antihistamines

Formulation Clinical Pearls
• IR vs ER/LA
• Fentanyl patch
• Peak effect not realized for 24-48 hours after application

• Buprenorphine formulations
• All oral forms must be absorbed via the oral mucosa (NOT SWALLOWED)

• Abuse deterrent formulations
• Create barriers in an attempt to hinder abuse and misuse.
• Strategies include use of:
• polyethylene oxide, gums, and carbomers = turn to gel when crushed
• mixing with solvents = altered viscosity deterring injection or snorting
• combining with an opioid antagonist, emetics, or mucous membrane irritant = make
abuse unpleasant
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Buprenorphine + Naloxone Formulations
Brand name

Dosage Form

Ingredient(s)

Pearls

Zubsolv (and various
generics)

Sublingual tablet:
0.7mg/0.18mg
1.4mg/0.36mg
2.9mg/0.71mg
5.7mg/1.4mg
8.6mg/2.1mg
11.4mg/2.9mg

Buprenorphine +
naloxone

•
•
•

Tablet should be placed under the tongue until dissolved.
Do not cut, chew, or swallow tablets.
If multiple tablets are required, administer all at once if possible OR
administer 2 tablets at a time

Suboxone

Sublingual film:
2mg/0.5mg
4mg/1mg
8mg/2mg
12mg/3mg

Buprenorphine +
naloxone

•
•
•

Drug concentration reduced 23% to 37% by co-ingestion of liquids
Place film under the tongue, close to the base on the left or right side.
Must be kept under tongue until completely dissolved.

Bunavail

Buccal film:
2.1mg/0.3mg
4.2mg/0.7mg
6.3mg/1mg

Buprenorphine +
naloxone

•

Half a normal dose can achieve same result as other products, due to
twice the bioavailability
Drug concentration reduced 23% to 37% by co-ingestion of liquids
Wet the inside of the cheek. Hold the film with the text (BN2, BN4, or
BN6) facing up and place that side with the text against the inside of the
cheek. Press and hold the film in place for 5 seconds.

•
•

https://www.buppractice.com/node/12096

Buprenorphine-only Formulations
Brand Name

Dosage Form

Ingredient(s)

Pearls

Subutex (and various
generics)

Sublingual tablet:
2mg
8mg

Buprenorphine

•
•
•

Tablet should be placed under the tongue until dissolved.
Do not cut, chew, or swallow tablets.
If multiple tablets are required, administer all at once if possible OR
administer 2 tablets at a time

Probuphine

Subdermal implant:
74.2mg

Buprenorphine

•
•

Insert 4 rods, remove after 6 months
For patients who have achieved stability with transmucosal
buprenorphine equivalent doses of ≤ 8 mg/day

Sublocade

Subcutaneous
injection
100mg/5mL

Buprenorphine
extended release

•

Administered monthly; given in abdominal region

Belbuca

Buccal Film:
75mcg up to 900mcg

Buprenorphine

•

NOT FDA approved for MAT (pain only)

Butrans

Transdermal Patch:
5mcg/hour up to
20mcg/hour

Buprenorphine

•

NOT FDA approved for MAT (pain only)

https://www.buppractice.com/node/12096
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Questions?
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