Preliminary Findings Comparing the
Pharmacokinetics and Pharmacodynamics of
Delta-8-THC to Delta-9-THC in Human Volunteers

Edward J. Cone, PhD, Austin Zamarripa, PhD.,
Tory R. Spindle, PhD, & Ryan Vandrey, PhD,

Johns Hopkins University School of Medicine

JOHNS HOPKINS
‘ Cannabis Science




The Confusion

CANNABIS
HAS TWO SPECIES

SSSSSSSSSSSSSSSSS

n
conlains less thon 0.3% THC
Specles | is a Hemp extract with all the

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

m Background

m Summarize progress on Johns Hopkins
University study comparing the
pharmacodynamics and pharmacokinetics
of delta-8-THC to delta-9-THC



Background: How did Delta-8-THC
become what it is?

A plethora of products containing hemp derived CBD have
entered the market since the passing of the 2018 Farm Bill

Many unsubstantiated health claims
An abundance of CBD arose from extensive production of hemp
CBD can be converted to Delta-8- and Delta-9-THC

Delta-8-THC is used predominantly in vape cartridges and oral
dose formulations such as "gummies”

Sale and use of Delta-8-THC is widely considered as legal (e.g.,
9th Circuit, May 19, 2022 opinion)

BULK DELTA 8
GUMMIES
SALE HERE

SHOP NOW | 3




Prevalence of Delta-8-THC-COOH (A8-THCA) in
Federally Regulated Workplace Urine Specimens
(2nd Half of 2022)*

NLCP Pulse Testing Study: Prevalence ofA8-THCA

- * 1,267 specimens positive for A8-THCA
and/or A9-THCA
255 — 15 ng/mL cutoff
— Positive initial test (50 ng/mL)
* 9.7% positive for A8-THCA only

* An estimated 7,000 specimens
annually would be positive for A8-

= A8-THC-COOH only THCA alone in the Federally regulated
W Both program.
# A9-THC-COOH only ﬂM[m

*Slide courtesy of Dr. Svante Vikingsson,; Specimen analyses by CRL (Dr. David Kuntz) 4



Delta-8-THC Study

Healthy adult volunteers (target N = 20)
Administer delta-8-THC, delta-9-THC and Placebo
Group 1: Oral ingestion
Group 2: Vaporization
Doses: 10mg, 20mg, and 40mg delta-8-THC
20mg delta-9-THC
Placebo
Assessments and biospecimens obtained repeatedly

Primary aims: measures of impairment/intoxication and

drug testing outcomes
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Assessments

_ Vital signs

Drug Testing
Do you feel a drug effect?

not at all Extremely

Subjective Tests
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Paced Auditory Serial Addition (PASAT) Divided Attention (DAT) b



Routes of Administration

Oral route “"Cannabis Brownie”

Vaped Route “"Mighty Medic®”
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Pharmacodynamics
m What the drug does to the body.



Subjective Drug Effect (VAS): High
(Preliminary Data: 5/31/23)
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Subjective Drug Effect (VAS): Pleasant
(Preliminary Data: 5/31/23)
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VAS Score (Peak Change)

Subjective Drug Effect (VAS):
Confidence to Drive
(Preliminary Data: 5/31/23)
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20- 20-
)
0
=
-20 O -201 "
i 2
«
2]
-40- B -407
=
- 8 60_
-60 2l
£ L
-80 § -80
Oral Vaped

-100 -100

Placebo 10mg 20mg 40mg 20mg
A8-THC TI5s

11

Placebo 10mg 20mg 40mg 20mg
A8-THC S




Total Correct (Peak Change)
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Cognitive/Psychomotor Effects:
Digital Symbol Substitution (DSST)
(Preliminary Data: 5/31/23)

(This task measures psychomaotor ability and detects working memory impairment)

DSST - Oral
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Total Correct (Peak Change)
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Cognitive/Psychomotor Effects:
Paced Auditory Serial Addition Task (PASAT)
(Preliminary Data: 5/31/23)

(This task measures working memory and higher order cognition.)
PASAT - Oral
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Pharmacokinetics
m What the body does to the drug.
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11-OH-A8-THC Concentration (ng/mL)

Whole Blood: 11-OH-Metabolite
Oral vs. Vaped Administration
(Preliminary Data: 5/31/23)
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A8-THC-COOH Concentration (ng/mL)
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Whole Blood: Acid-Metabolite
Oral vs. Vaped Administration
(Preliminary Data: 5/31/23)
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Oral Fluid: Parent THC
Oral vs. Vaped Administration
(Preliminary Data: 5/31/23)
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A8-THC-COOH Concentration (ng/mL)

Urine: Acid-Metabolite
Oral vs. Vaped Administration
(Preliminary Data: 5/31/23)
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Take Home Trends about Delta-8-THC
(Preliminary Data: 5/31/23)

m Orderly dose response for Delta-8-THC by oral
route but not by vaped route

e Evidence of titration?

m Delta-8-THC produces similar PD effects as
Delta-9-THC

e Euphoria
e Impairment

m Delta-8-THC looks to be about one-half (or
slightly less) as potent as Delta-9-THC

m Delta-8-THC exhibits similar metabolic pattern
as Delta-9-THC
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