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1. Identify impacts of the Farm Bill on 
use of THC and CBD products

2. Describe the toxicology of THC and 
CBD products

3. Discuss how THC and CBD 
products affect driving performance 
and crash risk
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National Perspective and the Rules 
around CBD and THC Products and the 

Impacts of the Farm Law.

Presenter
Presentation Notes
What are the state and federal laws for tetrahydrocannabinol (THC) and cannabidiol (CBD) products? The rapidly changing landscapes of the use of these products has caused confusion about traffic safety related outcomes. 
The known effects of THC on driving performance and crash risk will be discussed and the risk of unknowning exposure to THC in hemp and CBD products will be explained. 
Attendees will obtain a clearer understanding of CBD products, THC content, the interaction of these substances in the body, and the potential "unintended consequences" of use while driving.



Cannabis

• Cannabis used ~5000 yrs for 
euphoric & therapeutic effects

• Marijuana, hashish, sinsemilla…
• >500 chemicals & at least 109                             

cannabinoids: 
• Ratios of cannabinoids & potency vary 

based on age, geographical origin, strain & 
method of cultivation

Presenter
Presentation Notes
THCP (Tetrahydrocannabiphorol) 30 times more potent…




Cannabis Strains

• Cultivars, strains, varietals
•

• e.g Fruity, earthy, citrus, earthy, woody, smooth, sweet, etc
• Cannabinoids
• Terpenes
• Flavonoids

https://www.wikileaf.com/strains/

Presenter
Presentation Notes
Oak, spice, vanilla, berry, cinnamon, etc

https://www.wikileaf.com/strains/


Cannabis Profile

Major Cannabinoids

CBG (Cannabigerol)

Delta-9-Tetrahydrocannabinol  (Delta-9-THC)

Delta-8-Tetrahydrocannabinol  (Delta-8-THC)

CBD (Cannabidiol)

CBC (Cannabichromene)

CBGV (Cannabigerovarin)

THCV (Tetrahydrocannabivarin)

CBDV (Cannabidivarin)

CBCV (Cannabichromevarin)

THCP (Tetrahydrocannabiphorol)

…

• Major Cannabinoids (Examples)

Presenter
Presentation Notes
*THCP may be 30 times more potent than THC

THCA and CBDA are the two most common
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Cannabinoid Profile Example 1

https://whistlermedicalmarijuana.com/products/sour-jack-plus/

https://whistlermedicalmarijuana.com/products/sour-jack-plus/


Cannabinoid Profile Example 2 

https://whistlermedicalmarijuana.com/products/cbd-shark-3/

https://whistlermedicalmarijuana.com/products/cbd-shark-3/


Regulation of Cannabis

•The Controlled Substances Act states: 
•"The term 'marihuana' means all parts of the plant Cannabis sativa 
L., whether growing or not; the seeds thereof; the resin extracted 
from any part of such plant; and every compound, manufacture, 
salt, derivative, mixture, or preparation of such plant, its seeds or 
resin. Such term does not include the mature stalks of such plant, 
fiber produced from such stalks, oil or cake made from the seeds of 
such plant, any other compound, manufacture, salt, derivative, 
mixture, or preparation of such mature stalks (except the resin 
extracted therefrom), fiber, oil, or cake, or the sterilized seed of 
such plant which is incapable of germination." 
•21 U.S.C. § 802

Presenter
Presentation Notes
CSA 1970



Regulation of Cannabis

https://www.deadiversion.usdoj.gov/schedules/orangebook/c_cs_alpha.pdf

Presenter
Presentation Notes
Marihuana extract code established 2016 makes it illegal to possess an extract containing CBD for example, that is derived from cannabis
Under the farm bill 2018 however, a CBD extract derived from hemp (<0.3%) is now defined and would not be illegal
As of August 2020, CBD extracted from marijuana remains a Schedule I Controlled Substance,[15][16][81] and is not approved as a prescription drug, dietary supplement, or allowed for interstate commerce in the United States.[82] CBD derived from hemp (with 0.3% THC or lower) is legal to sell as a cosmetics ingredient but cannot be sold under federal law as an ingredient in food, dietary supplements, or animal food.[15][16][83] It is a common misconception that the legal ability to sell hemp (which may contain CBD) makes CBD legal.[83][84]

https://www.deadiversion.usdoj.gov/schedules/orangebook/c_cs_alpha.pdf


State Laws on Cannabis Use/Possession



Legalization of Hemp

•2018 Farm Bill removes hemp from Schedule I 
of CSA.

• Legalizes hemp cultivation as an 
agricultural commodity.
• Defines “hemp” as “the plant Cannabis 
sativa L. and any part of that plant, including 
the seeds thereof and all derivatives, 
extracts, cannabinoids, isomers, acids, salts, 
and salts of isomers, whether growing or 
not, with a delta-9 tetrahydrocannabinol 
concentration of not more than 0.3 percent 
on a dry weight basis.”

2018 Federal Farm Bill
https://www.govinfo.gov/content/pkg/PLAW-115publ334/pdf/PLAW-
115publ334.pdf

Presenter
Presentation Notes
https://codes.findlaw.com/us/title-21-food-and-drugs/21-usc-sect-802.html

https://www.legis.state.pa.us/cfdocs/legis/LI/consCheck.cfm?txtType=HTM&ttl=03
 
PA has a USDA approved plan:
 
https://www.ams.usda.gov/sites/default/files/media/PennsylvaniaHempPlan.pdf


https://www.govinfo.gov/content/pkg/PLAW-115publ334/pdf/PLAW-115publ334.pdf


Why did Congress set the 
dividing line at 0.3 percent? 

• Dr. Ernest Small, a Canadian research 
botanist began studying cannabis in the 
1970s.

• In 1976, Small published “A Practical and 
Natural Taxonomy for Cannabis,” which 
set a dividing line between hemp and 
marijuana at 0.3 percent THC for 
purposes of establishing a biological 
taxonomy.

https://harrisbricken.com/cannalawblog/the-hemp-standard-is-0-3-thc-that-
should-be-changed/

Regulation of Hemp vs Cannabis

https://harrisbricken.com/cannalawblog/the-hemp-standard-is-0-3-thc-that-should-be-changed/


Hemp vs. Marijuana?

• Morphological characteristics of 
the plant (macroscopic, 
microscopic, smell, etc.) are 
exactly the same.

• A person cannot tell the 
difference by looking at or 
smelling the plant.

• The only way to differentiate is 
through laboratory testing to 
determine THC concentration.

• How does the user know what 
they are consuming – the 
packaging!

https://www.endoca.com/

https://www.endoca.com/


Cannabis and Hemp Derived Products

• Hemp
• Medical Cannabis
• Recreational 

Cannabis
• … and           

products made 
from cannabis and 
hemp.



Cannabis Derived Products

Presenter
Presentation Notes
Cannabis edibles market expected to reach $4.1BN in 2021



The Future of Edibles?



Status of States Hemp Plans



What about Hemp Derived Products?

• “The term “hemp” means the plant Cannabis sativa L. and 
any part of that plant, including the seeds thereof and all 
derivatives, extracts, cannabinoids, isomers, acids, salts, and 
salts of isomers, whether growing or not, with a delta-9 
tetrahydrocannabinol concentration (THC) of not more than 
0.3 percent on a dry weight basis."

7 U.S. Code § 1639o.Definitions

Presenter
Presentation Notes
Edibles and other extracts also appear to be included using the 0.3% threshold



Hemp Derived Products



What about Cannabidiol (CBD)?
•CBD is a non-psychoactive component of the THC plant. 

•CBD is not mentioned in the 2018 Farm Bill.

• Hemp-derived CBD is legal in all 50 states can be easily 
obtained through online websites, at gas stations, and at mall 
kiosks. Hemp-derived CBD contains virtually no THC

•Cannabis-derived CBD can include flowering portions of the 
plant, and a license is required to cultivate it. Cannabis-derived 
CBD, contains higher levels of THC.

•Efficacy for CBD is claimed for anxiety, depression, post-
traumatic stress disorder, seizures, sleep… 

• … also to counteract the growth of [and/or] spread of cancer, 
treating Parkinson’s disease, treatment of Alzheimer’s disease, 
schizophrenia and others.

Presenter
Presentation Notes
The latter recently were prohibited in notices sent out by the FDA to 4 manufacturers.




CBD Products from Hemp



The Future of CBD?



Cannabis and Hemp
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The Origins of Edibles?

• Hashish Fudge
• Made from spices, nuts, fruit, 

… and cannabis
• "easy to whip up on a rainy 

day." 
• “Two pieces are quite enough” 
• "One should be prepared for 

hysterical fits of laughter and 
wild floods of thoughts on 
many simultaneous planes."

Presenter
Presentation Notes
Alice Babette Toklas (April 30, 1877 – March 7, 1967) was an American-born member of the Parisian avant-garde of the early 20th century, and the life partner of American writer Gertrude Stein.



Delta-9-THC Content of Hemp/Cannabis 
Derived Products

Exhibit Mean (+SD) Median Range

Waxes 62% + 16% 67% 25% - 81%

Butter - 81% -

Dabs 64% + 12% 69% 50% - 73%

Hard Candies negative - -

Mints - 0.63% -

Gummies, 
Nerd Ropes, 
Cereal bars, 
Brownies, 
Kool aid

~0.13% - -

Presenter
Presentation Notes
The gummies that test below 0.15% however are between 150 and 600 grams/case
A gummy worm is ~5g

150g however is ~ 200 milligrams at 0.13%




THC Doses from CBD Edibles

5g * 3 gummies  = 15g

15g * 0.13% THC = 19.5mg THC



THC Doses from CBD Edibles

https://www.leafly.com/news/cannabis-101/cannabis-edibles-dosage-guide-chart

https://www.leafly.com/news/cannabis-101/cannabis-edibles-dosage-guide-chart


Distinguishing CBD/Cannabis Ingestion

• CBD products may contain delta-9-THC
• Ingestion may result in THC metabolites in the urine 

above the threshold for a positive test.
• Looking at the ratio of CBD to THC metabolites may help 

distinguish, THC contamination in CBD vs cannabis use.

Presenter
Presentation Notes
Goggin MM, Janis GC. Using measured cannabidiol and tetrahydrocannabinol metabolites in urine to differentiate marijuana use from consumption of commercial cannabidiol products. Clin Toxicol (Phila). 2020 Oct 29:1-9. 




Conclusions

• The Cannabis/hemp products markets are confusingly 
regulated, state by state, and changing weekly.

• Manufacturer testing/labelling requirements are 
inconsistent, and testing labs are of variable quality.

• Hemp derived products and CBD preparations can 
contain up to 0.3% delta-9-THC.

• Products with less than 0.3% delta-9-THC can still cause 
intoxication and a positive urine test.

• Caveat Emptor…



barry.logan@nmslabs.com

www.nmslabs.com

mailto:barry.logan@nmslabs.com
http://www.nmslabs.com/
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Michelle R. Peace, Ph.D.
Associate Professor

Department of Forensic Science
Virginia Commonwealth University

THC & CBD: 
SETTING THE RECORD STRAIGHT: 

DISPELLING COMMON MYTHS 
AND MISCONCEPTIONS

(Chemistry, Toxicity, Poisonings)

• Through the Looking Glass:  Part 1 & 2 Abuse of the Evolving Electronic Cigarette and 
the Impact of Vaping Ethanol in the Evaluation of Impairment

• Characterization and Abuse of Electronic Cigarettes: The Efficacy of Personal 
Vaporizers as an Illicit Drug Delivery System 

• Chasing the E-cigarette Dragon: Characterizing the Evolution and Impact of Design  
and Content

are supported by Award Nos. 2014-R2-CX-K010 and 2016-DN-BX-0150 and 2018-75-CX-
0036, 2019-MU-MU-0007 awarded by the National Institute of Justice, Office of Justice 
Programs, U.S. Department of Justice. The opinions, findings, and conclusions or 
recommendations expressed in this publication/program/exhibition are those of the author(s) 
and do not necessarily reflect those of the Department of Justice.

• No funding was obtained from any manufacturer of any product used in this study. 

NIJ Statement and Financial Disclosure 
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Cannabis sativa •550+ different chemical compounds
•Cannabinoids
•Terpenes
•Hydrocarbons
•Sugars
•Proteins
•Acids
•Alcohols

•Natural Chemotypes
•THC >> CBD
•THC ≈ CBD
•THC << CBD

•Genetic Manipulation

C. sativa

C. indica

C. ruderalis

Physiological Behavioral and 
Psychological

Tachycardia Euphoria

Dry mouth/throat Sedation

Increased appetite Relaxation

Vasodilation Disinhibition

Bronchodilation Impaired short-term 
memory

Decreased respiration Distortion of body/time

Perceived increase in 
auditory/visual acuity

Synesthesia

Physiological Behavioral and 
Psychological

Dry mouth/throat Anxiety reduction

Increased appetite Deep relaxation

Sleep aid Non-hedonic

Bronchodilation?

3

4
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CANNABINOIDS REQUESTED FOR QA PURPOSES 
Delta 9-THC

CBD

THCA-A
CBD-A

Delta 8-THC
CBDV
CBC
CBG

CBG-A
CBN

THCV

THC & CBD
Pharmacology

Pain relief

Seizures

Neurodegenerative 
Diseases

5

6
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CBD
Poison Control 

Centers

As of January 30, 2021

American Association of Poison Control Centers
Accessed 01.30.21

Product Consistency

•Cannabis Potency

7
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Cannabis Potency 
vs

ED Visits

N Engl J Med. 2014 Jun 5;370(23):2219-27.

Hyperemesis
Psychosis

Drug-Drug Interactions

Cannabis Potency 
Depends on the Product Type

Leaves/Stems/Seeds

Hashish

Waxes & 
Dabs Edibles

Hash

Creams 
& 

Lotions

Tincture

E-liquids

9
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CANNABINOID 
HYPEREMESIS

• Syndrome associated with the chronic use of cannabis, 
characterized by recurrent episodes of nausea, vomiting, 
abdominal pain, and compulsive hot bathing. 

• Weekly use of cannabis

• Morning predominance of symptoms 

• Normal bowel habits 

DeVuono, Parker. Cannabis and Cannabinoid Research (2020) 5:2

CANNABIS PSYCHOSIS

Ksir et.al. Current Psychiatry Reports (2016) 18
Ortiz-Medina etal. Int J Soc Psychiatry (2018) 64(7).
D’Souza etal. Curr Pharm Des (2016) 22(42)
Murray et.al. Neuropharmacology (2017) 124

Susceptibility

People diagnosed with 
psychosis & schizoph. 
more likely to report 

cannabis use

Cannabis use doubles 
risk for psychosis in 
vulnerable people

Dose/Frequency

Acute, temporary 
psychosis

Anxiety, dysphoria, 
synesthesia are not the 

same as long-term 
psychosis

11
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Chesney etal, Neuropsychopharmacology (2020) 45.
Kocis, Vrana. Medical Cannabis and Cannabinoids (2020) online

THC/CBD DRUG-DRUG INTERACTIONS 

Inhibit 
metabolism 

of other 
medications

Well 
tolerated, 

few adverse 
reactions

CBD

THC Rx

THC

“If you use CBD 
products, you could 
be positive for THC 

in a drug test.”

CBD THC
Crippa, etal. Cannabis and Cannabinoid Research (2020) 5:1
Golombek etal. Toxics (2020) 8:41

DRUG TESTING & CBD

13
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CANNABIS AND DRIVING
CBD does not prevent THC-

induced impairment of 
driving and cognition

Arkell et.al, JAMA 2020. 324(21)

Recreational cannabis use 
impairs driving performance

CBD and d9-THC produce 
short term driving 

impairment.

Arkell et.al, Psychopharmacology (2019)236

Dahlgren et.al. Drug Alcohol Dependence 2020 (208)

15
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Symptom onset and hospital admission, March 15, 2019-Feb 15, 2020

As of Feb 18, 2020:
• 2807 hospitalizations
• 68 deaths
• Age range: 15-75yo
• Median age of hospitalized Px:

• 24
• Median age deceased Px: 

• 49.5
• 82% used THC products

• 33% used THC exclusively
• 57% used nicotine products

• 14% used Nic exclusively

https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease

Virginia Commonwealth University MRPeace. September 2019Virginia Commonwealth University MRPeace

ACUTE LUNG INJURY

Epithelial and endothelial cell damage

Destruction of alveolar-capillary membrane

Fluid fills aveoli

Neutrophils migrate into lungs

Release of pro-inflammatory and 
cytotoxic factors

Johnson & Matthay. J Aerosol Med & Pulm Drug Delivery. 23(4) 9 Aug 2010

17
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Virginia Commonwealth University MRPeace

E-LIQUID COMPOSITION

Current LFTR Database E-LIQUID COMPOSITION 

Virginia Commonwealth University MRPeace

• 267 different chemicals
• Evolved with device capabilities and pharmacologically active ingredients

• Vitamin E/Vitamin E Acetate
• believed to be used as a preservative/stabilizer

• Olivetol
• precursor in THC synthesis
• Lichen origin added to counteract an “uncomfortable high”

• Ethyl Maltol - irritant
• Vanillin - irritant
• α-Monoacetin - irritant
• Raspberry ketone - irritant
• Vanillin PG acetal – health hazard
• Linalool - irritant
• Caryophyllene - irritant, health hazard
• γ-Decalactone - irritant
• γ-Undecalactone - irritant, health hazard
• Maltol - irritant
• Bisabolol - irritant, environmental hazard

APHL Notices
Pine rosin – “used to treat rheumatism”
Ethenone – must be manufactured, 

extremely toxic

MENTHOL – unlabeled ingredient

19
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SUMMARY

Robust, objective scientific data is lacking

“Research as marketing” degrades public trust

21
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Laboratory for Forensic Toxicology Research:
Students:

VCU Collaborators:
– Justin Poklis, B.S., D-ABFT-FT, Pharm/Tox

– Joseph Turner, Ph.D., Chemistry

– Matt Halquist, Ph.D., Pharmaceutics

– Michael Hindle, Ph.D., Pharmaceutics

– Carl Wolf, Ph.D., Clinical Toxicology

– Alaina Friedrich Holt, Forensic Science

#LFTR
Haley Mulder Kaitlyn Brooks

Jesse Patterson Ivy Blue

Tyson Baird Rose Krakowiak

Lori McLean Laura McNew

Karen Butler Jimmy Stewart

Alaina Friedrich Alex Dupont

Joseph Stone Katitlyn Forsythe

Shelle Butler Jasmynne Royals

Mika Smith Jazmine Povlick

Jonathan Tomko Grace Connolly

Kimberly Karin Erica Sales

Thank you
Michelle Peace, Ph.D.

Laboratory for Forensic Toxicology Research

Department of Forensic Science

Virginia Commonwealth University

mrpeace@vcu.edu

Twitter: MichelleRPeace

LinkedIn: Michelle Peace

Co-Investigator: Justin L. Poklis

Justin.poklis@vcuhealth.org

Virginia Commonwealth University MRPeace

Link to Research and Lab Team Blog

23
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Regulations, oversight, and 
adulterations of CBD products.

DARRIN T. GRONDEL

FEBRUARY 10, 2021



480 Chemical Compounds
66 – 113 cannabinoid 
compounds
Cannabinol CBN (1899)
Cannabidiol CBD (1963)
Delta 9 – THC (1964)

Cannabigerol CBG
Cannabichromenes-CBC
Cannabinodial CBDL
Cannabicyclol CBL
Cannabielsoin CBE
Cannabitriol CBT
Cannabidivarin CBDV

What do we know about Cannabis?

http://learnaboutmarijuanawa.org/factsheets/cannabinoids.htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3736954/

http://learnaboutmarijuanawa.org/factsheets/cannabinoids.htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3736954/


https://cbd.market/cbdblog/cbd-oil-legality-in-usa



Regulation of CBD

4

• Is CBD legal in the U.S? Agricultural Improvement Act – the 2018 Farm Bill allows for 

• Federal - Food and Drug Administration has not approved CBD for any disease or condition 
• Exception - Epidiolex – Purified form of CBD – Seizures - Lennox-Gastaut syndrome or Dravet

syndrome, and tuberous sclerosis complex. 
• Prescribed by a medical provider and medication guide due the impacts 

• The Federal Food, Drug and Cosmetic Act (FD&C) addresses unapproved products with product claims it 
treats, diagnosis, mitigates, treats or cures various diseases.

• Is it legal in your State? Check your state laws as they differ (https://www.ncsl.org/research/health/state-
medical-marijuana-laws.aspx)
• Some states legalized for CBD products that are approved by the Food and Drug Administration 

(FDA), so is this a safeguard for the state?
• Some include both FDA approval and <0.3% THC

• Some <0.3% THC, no edibles, exception gelatin cubes (who is testing this for the quantity?)
• Some require the CBD comes from Hemp extracts. 
• Medical use in some states vary in THC concentration level (VA, GA <5% THC concentration in CBD)

https://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx


3%1973

2008

2019 
Cannabis being sold in stores

10%

20% 
-

30%

THC Concentrations over the Years



THC Potency Used In 
Most Government Studies addressing 

crash risk



Regulation
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• Manufacturing process of CBD products has not been assessed by the FDA

• “A regulatory standard for labeling accuracy of CBD does not exist” (Geoffrey et al, 2021)

• No third-party regulatory process nationally or at state level to verify product ingredients, contaminants, or quality.  

• FDA sent out five warning letters in December of 2020 to companies who are illegally selling unapproved CBD 
products in violation of the FD&C.

• Impaired Driving – the FDA found that CBD can cause sleepiness, sedation, and lethargy, based on their research 
• with Epidiolex.  Remember, if tested and taking CBD products, the THC could be detected.



Regulation – Labeling – Adulteration
• Horth, R. Z. et al, Acute poisonings from a Synthetic Cannabinoid - Utah 2017- 2018

• Clear case of why we need regulation, accuracy in labeling and concerns of adulteration 

• 52 people identified 

• Branded as “YOLO CBD Oil”

• “Nine product samples (including one unopened product purchased by investigators from a store and brand 
reported by a patient) were found to contain a synthetic cannabinoid, 4-cyano CUMYL-BUTINACA (4-CCB), 
but no CBD.”

• Symptoms – altered mental state, nausea or vomiting, and seizures or shaking, anxiety, unconsciousness.

• 73% vaped, 17% sublingual

• 67% Recreational, 28.8% Medical, 



Adulterations

9

CBD products are not regulated and is subject to concerns about product 
labeling, contaminants, or adulterations…

(Gurley et al., 2020) research on labeling consistency for cannabidiol (CBD) products examined 
25 different commercial samples obtained in the state of Mississippi. 
•Only three were within 20% of claimed labeling
•15 were well below stated claims
•Two exceeded claims by more than 50%
•Three exceeded the legal limit of 0.3% THC content 
•Four products marketed for vaping were contaminated with synthetic cannabinoids (potential 
for acute and chronic health effects)

Gurley, B. J., Murphy, T. P., Gul, W., Walker, L. A., & ElSohly, M. (2020). Content versus Label Claims in Cannabidiol (CBD)-Containing Products Obtained 
from Commercial Outlets in the State of Mississippi. Journal of Dietary Supplements, 17(5), 599–607. https://doi.org/10.1080/19390211.2020.1766634



Adulterations

10

(Orsburn, 2020) investigation of 21 commercial CBD products found similar results as the Gurly study and 
additionally identified several other drug adulterants (likely purposefully added) contaminants (residual or 
unintended inclusions, such as a surfactant used in material preparation).  

• The most common contaminant was erucamide (N = 4), a surfactant used in manufacturing that is typically 
identified and removed in pharmaceutical products. Other contaminants included several polyethylene glycol 
compounds, 1-Napthol, and more. 

• Adulterants identified 
o Caffeine (1) and theobromine (1) 
o Valpromide (1), a pharmaceutical anticonvulsant
o Melatonin (2)
o Yohimbine (1) a supplement used in a variety of applications
o Suspected fluorofentanyl (1) a designer opioid

Orsburn, B. (2020). Non-targeted Screening of Commercial CBD Products in the United States Reveals Common Contamination 
and Adulteration. https://doi.org/10.1101/2020.08.25.267302
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Montoya, Z., Conroy, M., Vanden Heuvel, B. D., Pauli, C. S., & Park, S. H. (2020). Cannabis Contaminants Limit Pharmacological Use of Cannabidiol. In Frontiers in Pharmacology
(Vol. 11). Frontiers Media S.A. https://doi.org/10.3389/fphar.2020.571832



Adulterations and Labeling 

(Geoffrey et al, 2021) this study analyzed 133 products (oils, tinctures, powders, edibles, beverages, gummies, honey, candy)
*Study is not representative of the Hemp or CBD products but raises questions and concerns for additional study into 
accuracy.

Wide range of CBD concentrations with nine products not containing CBD

Toxic elements such as (Pb), (Cd), (Hg) and (As) – Pb was the highest in all product categories < the LOG in vast majority of 
samples

43 products (29%) labeling claimed to be THC free, of these 8 samples contained quantifiable amounts of THC

Authors noted that “fewer than half of the tested products which presented label claims contained CBD at concentrations 
within 20% of their claimed amount”
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