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Learning Objectives 
By the end of this session, attendees will be able to:

1. Describe the evolution of cannabis products in the U.S., including delta-8 
THC and other novel / minor cannabinoids.

2. Understand the differences in clinical effects, potential for harm, and 
laboratory testing strategies related to the consumption of novel 
cannabinoids as compared to more traditional cannabis preparations.

3. Appreciate the societal implications and medico-legal aspects of using novel 
/minor cannabinoid products.



“… the marihuana is more deadly today than it was in the 
[1870’s], for the Mexicans now are using it in cigarettes, 
and with each cigarette the desire to take the United States 
and annex it to Mexico seems to become stronger. And so 
the victims of the drug sleep on with their minds wandering 
far into the regions of the impossible, for its [sic] 
marihuana after all—and not real nerve and courage—that 
seems to be behind Mexico.”

— The Ogden (Utah) Standard, September 25, 1915

Image credit: Library of Congress



What is Cannabis?

Image credit: https://www.fieldlaw.com/Industries/Cannabis



Cannabis sativa
Cannabis indica

Cannabis ruderalis

Image credit: https://leafly.com



120 cannabinoids

600 identified 
chemicals

more than

Image credit: Dymtro Tyshchenko / Shutterstock / www.news-medical.net
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Endogenous Cannabinoids: MoA

CB1
or CB2



CB1 and CB2 Receptor Distribution

Udoh M, et al. (Brit J Pharmacol 2019)

CB1: CNS
• cortex: cognition, 

psychoactive effects
• hippocampus: memory
• basal ganglia, cerebellum: 

motor function
• ascending / descending SC: 

nociception
• medulla: nausea / vomiting
• nucleus accumbens: reward

CB2: periphery
• thymus, spleen: ?
• NK and B cells: ? 

inflammatory response,
? chronic pain processes

• gut: ?
• kidney: ?
• pancreas: ?
• adipose: ?
• eye: ?
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Delta What?

https://www.thegreendragoncbd.com/



1https://learn.uvm.edu   2Babalonis S. (Cannabis and Cannabinoid Research 2021)



Hemp v. Marijuana



Legal Challenges of Delta-8-THC



‘CBD and delta-8 THC are unapproved food additives for use in any human 
or animal food product…’

https://www.fda.gov/news-events/press-announcements/fda-issues-warning-letters-companies-illegally-selling-cbd-and-delta-8-thc-products



January 8, 2022

https://mogreenway.com/2022/01/08/the-legal-challenges-of-delta-8-thc/

Legal Challenges of Delta-8-THC



     No official ban
     Regulated
     Fully prohibited

Legal Challenges of Delta-8-THC

February 2023

https://cbdoracle.com/news/policy/delta-8-thc-legal/



‘Do not produce or sell delta-8 
products without a permit to produce 
or sell THC as a controlled 
substance…The correct path for the 
legal production and sale of delta-8 
products is through a state-licensed 
adult recreational or medical 
marijuana operator.’ 

-Marielle Weintraub, Ph.D., US Hemp 
Authority

A 3 judge panel for the 9th Circuit 
Court of Appeal rejected arguments 
that Delta-8 products synthetically 
derived from hemp are not legal or 
protected under the 2018 Farm Bill.

The ruling does not deem delta-8 
legal or protected across the US, just 
in 9 jurisdictions….

Clear as Mud?

https://cbdoracle.com/news/policy/delta-8-thc-legal/



So What’s the Deal with Them?

1https://kindmedsaz.com/blog/what-is-delta-8/   2https://vitalitycbd.com/hhc-vs-delta-8-what-is-difference/



https://blog.lunatechequipment.com/delta-8-vs-delta-9



Livne O. (Addictive Behaviors 2022)



Kruger D. (Cannabis and Cannabinoid Research 2023)





September 14, 2021

CDC Health Advisory



Rosenthal J. (American Journal of Medicine 2021)



Δ10-tetrahydrocannabinol (Δ10-THC)
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◆ Trace phytocannabinoid
◆ Contaminant during Δ8-THC production

◆ Subjective experience:
◆ Similar to Δ9-THC
◆ Less potent
◆ More energizing

◆ Cross-reacts with Δ9-THC immunoassays given structural homology

Delta-10-THC

Hanuš LO, et al. (Nat Prod Rep 2016)



Questions

1. Are delta-8 / delta-10 products clinically different than delta-

9 products?

2. What do you think about the legalization of these products?
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△8- / △10-THC



Minor Cannabinoid Pharmacology
◆ Current knowledge incomplete
◆ Multiple targets: CB1, CB2, 5-HT1A, a2 receptors, PPARg, TRP channels

◆ agonist v. antagonist v. inverse agonist v. partial agonist
◆ properties of side chain impacts affinity for CB1 and CB2

THCV
(tetrahydrocannabivarin)

△9-THC
(△9-tetrahydrocannabinol)

1Walsh KB, McKinney AE, Holmes AE (Front Pharmacol 2021)

THCP
(tetrahydrocannabiphorol)



11-hydroxy-△9-tetrahydrocannabinol
(11-OH-THC)

◆ long-acting active metabolite of △9-THC
◆ 2x more potent

◆ similar PK profile as △9-THC
◆ consuming THC orally  first-pass metabolism via CYP2C9 and 2C19
◆ produces more 11-OH-THC than is generated during inhalational use

1Klumpers LE, Thacker DL. (J AOAC 2019); 2Lemberger L, et al. (Science 1972)



Tetrahydrocannabiphorol (THCP)

Citti C, Linciano P, Russo R, et al. (Sci Rep 2019);  Image credits: Wikipedia, THCP and THC

Naturally-occurring analog of △9-THC—a degradation product

THCP has >30x higher binding affinity for CB1

△9-THCTHCP

biological activity: length of side chain



THCP (aka “Delta 9P”)



THCP / Delta 9P



Cannabinol (CBN)
◆ Naturally occurs in Cannabis plants1—a degradation product

◆ produced when △9-THC is exposed to light or heat

◆ Conflicting reports on CB1/CB2 receptor binding affinity and action 
(agonist v. partial agonist v. antagonist)1,2 

◆ Advertised for:
◆ sleep
◆ relaxation
◆ analgesic / anti-inflammatory

1Walsh KB, McKinney AE, Holmes AE (Front Pharmacol 2021); 2Sampson PB (J Nat Prod 2021)



Questions

1. Should products that occur in trace amounts in Cannabis (like 
THCP / “Delta 9P”) or as a result of normal THC metabolism 
(like 11-OH-THC) be regulated in the same manner as △9-
THC?

2. What do you make of the medicinal claims surrounding these 
products?
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More Structural Analogs
THCV

tetrahydrocannabivarin
CBDV

cannabidivarin
CBC

cannabichromene
CBG

cannabigerol

HO

O



1Walsh KB, McKinney AE, Holmes AE (Front Pharmacol 2021)*MS: multiple sclerosis; DMD = Duchenne muscular dystrophy
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CB1 CB2 PPARg TPRV 5HT

THCV CBDV CBC CBG

? ?

“diet weed”
appetite suppression, weight loss
early-stage trials for DM2

1Walsh KB, McKinney AE, Holmes AE (Front Pharmacol 2021); 2Sampson PB (J Nat Prod 2021); 3Russo EB, Marcu J (Adv Pharmacol 2017);
4Jadoon KA, et al. (Diabetes Care 2016); 5Abioye A, et al. (J Cannabis Res 2020); 6Udoh M, et al. (Brit J Pharmacol 2019)

a2



CB1 CB2 PPARg TPRV 5HT

THCV CBDV CBC CBG

animal studies investigating anti-
epileptic potential

low 
potency

(+)
(+)

1Walsh KB, McKinney AE, Holmes AE (Front Pharmacol 2021); 2Sampson PB (J Nat Prod 2021); 3Russo EB, Marcu J (Adv Pharmacol 2017);
4Jadoon KA, et al. (Diabetes Care 2016); 5Abioye A, et al. (J Cannabis Res 2020); 6Udoh M, et al. (Brit J Pharmacol 2019)

a2



CB1 CB2 PPARg TPRV 5HT

1Walsh KB, McKinney AE, Holmes AE (Front Pharmacol 2021); 2Sampson PB (J Nat Prod 2021); 3Russo EB, Marcu J (Adv Pharmacol 2017);
4Jadoon KA, et al. (Diabetes Care 2016); 5Abioye A, et al. (J Cannabis Res 2020); 6Udoh M, et al. (Brit J Pharmacol 2019)

THCV CBDV CBC CBG

selective
(+)

(+)

anti-inflammatory
anti-nociceptive
anti-convulsant

blocks breakdown of 
endogenous cannabinoids

a2



CB1 CB2 PPARg TPRV 5HT a2

1Walsh KB, McKinney AE, Holmes AE (Front Pharmacol 2021); 2Sampson PB (J Nat Prod 2021); 3Russo EB, Marcu J (Adv Pharmacol 2017);
4Jadoon KA, et al. (Diabetes Care 2016); 5Abioye A, et al. (J Cannabis Res 2020); 6Udoh M, et al. (Brit J Pharmacol 2019)

THCV CBDV CBC CBG

weak partial 
agonist

(+)
(–)(+/–) (–)

anti-inflammatory
not psychoactive

anti-inflammatory effects unknown clinical 
significance



Relative Cannabinoid Potency

1An D, et al. (Int J Mol Sci 2020); 2Walsh KB, McKinney AE, Holmes AE (Front Pharmacol 2021)

CB1 CB2

THC1 0.013 – 0.087 mM 0.042 – 0.061 mM

CBN2 0.12 mM 0.29 mM

CBC2 0.19 mM 0.007 – >3 mM

THCV2 0.03 – >10 mM 0.038 – >10 mM



Questions

1. What do you make of the medicinal claims surrounding these 
products?
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Agenda



Cannabidiol (CBD)



CBD: Products & Industry



Potential Therapeutic Benefits…

Peng J, et al. (Basic Clin Pharmacol Toxicol 2022)



Peres FF et al. (Front Pharmacol  2018)



Psychopathological Effects (CBD vs THC)
Psychotic symptoms

IntoxicationSedation

Anxiety

Fusar-Poll P, et al. (Arch Gen Psychiatry 2009)



12 trials, 803 participants

- Abnormal LFTs (OR 11.19)
- Pneumonia (OR 5.37)
- Sedation (OR 4.21)
- Decreased appetite (OR 3.56)
- Diarrhea (OR 2.61)
- Withdrawal for any reason (OR 2.61)
- Somnolence (OR 2.23)

51 reports, most mild/moderate AEs

- Diarrhea
- Somnolence
- Sedation
- Upper respiratory disturbances
- Few serious AEs from DDI 

1Chesney E, et al. (Neuropsychopharmacology 2020); 2Madeo G, et al. (Curr Neuropharmacol 2023)



CBD Toxicity & Testing
◆ Generally well tolerated

◆ Human CBD studies → mild symptoms
◆ CNS depression
◆ Elevated transaminases
◆ Respiratory disturbances
◆ Diarrhea, nausea, vomiting
◆ CBD-induced drug-drug interactions

◆ Metabolism
◆ CYP3A4, 2C19, UGT1A7,1A9,2B7

◆ In isolation, CBD does NOT cross react with Δ9-THC immunoassays
◆ CBD products CAN contain or be contaminated with Δ9-THC or cannabinol

1Huestis MA, et al. (Epileptic Disord 2020); 2Landmark CJ, et al. (Epileptic Disord 2020); 3Kroner GM (J Appl Lab Med 2020); 4Bonn-Miller MO, et al. (JAMA 2017)



UDS Cross Reactivity

Emergency Medicine News (August 2021)



Concerns
◆ Unknown safety profiles—not rigorously tested or studied in humans1

◆ Pediatric exposures1

◆ Unknown amounts
◆ 84 CBD products available online2

◆ 26% contained less CBD than indicated (>10% deviation from label)
◆ 43% contained more CBD than indicated
◆ 31% accurately labeled

◆ 20 CBD products in Mississippi3
◆ 2 of 20 were within 10% of the advertised CBD content

◆ Contamination with microbes, pesticides, etc.1

1National Center for Complementary and Integrative Health, National Institutes of Health, 2019;  2Bonn-Miller MO, et al. (JAMA 2017);
3Gurley BJ, et al. (J Dietary Suppl 2020)



Questions
A provider with SUD is being  monitored by the state medical board 
and starts taking CBD capsules for anxiety. The next random UDS 
immunoassay shows the presence  Δ9-THC.

◆ Is this UDS result  expected?

◆ Can we differentiate Δ9-THC from CBD use on a UDS?

◆ Can we differentiate Δ9-THC from CBD use clinically? 



Image credit: www.l3h2inc.com

Societal Issues & Policy Implications



◆ Cannabis potency increasing over past 4 decades
◆ substance-induced psychosis
◆ unmasking genetic predisposition for primary psychotic disorder

◆ Decriminalization: harm vs harm reduction
◆ effects on opioid use
◆ driving / operating machinery

◆ Medicalization (dispensaries)

◆ Regulatory issues:
◆ CBD product content, marketing, contaminants

◆ Environmental sustainability
◆ Vulnerable populations

◆ substance induced psychosis / unmasking a genetic predisposition
◆ effects on developing brain

1Haroutounian S, et al. (Pain 2021); Image credit:  https://www.ers.usda.gov/



Final Takeaways
◆ An unintended consequence of the 2018 Farm Bill was the 

commercialization of novel (aka minor) cannabinoids

◆ These novel cannabinoids are present in very low concentrations 
in cannabis plants

◆ Many minor cannabinoids have similar effects to △9-THC

◆ Minor cannabinoids may cross-react with △9-THC on 
immunoassay drug screens
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