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NIJ STATEMENT AND FINANCIAL DISCLOSURE 
• 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

• Addressing Analytical Challenges of Proliferating 
THC Analogues

• Evaluating Vaping Products Confiscated Across 
Virginia

are supported by the Virginia Foundation for Healthy 
Youth and Award Nos. 2018-75-CX-0036, 2019-MU-
MU-007, and 15PNIJ-23-GG-01421-COAP 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.



1st Generation
“Cigalike”

• Disposable or 
rechargable

• No tank or pod

2nd Generation
“Vape pens” 

or “Battery pens”

• Prefilled or 
refillable

3rd Generation
“Mods”

• Typically refillable
• Variable 

voltage/wattage 
• Bulky 
• Customizable

6th Generation
“Pod mods”

• Prefilled or refillable
• May or may not allow 

user to change 
settings

• More discreet

2007 2012

PAX

• Cannabis discreet 
vaping

2014 2017

4th 
Generation 

JUUL

• Prefilled or 
refillable

• More discreet

2015

5th Generation
“Drippers”  
“Dab rigs”

• Wider mouthpiece
• Used with a wider 

variety of products

2018-2019







Three main respiratory regions:



E-liquid Composition
• Carriers

• Propylene Glycol (PG)
• Vegetable Glycerin (VG)
• Polyethylene Glycol (PEG)

• Used in laxatives, pharmaceutical binders, 
food additives, toothpaste, creams/lotions…

• Medium Chain Triglycerides 
(MCTs)
• Components of Coconut and 

Palm Oils
• Easy to digest

• Flavorants

Most 
common



• Additives and “Enhancers”
• Product stabilizers
• Organic acids for Nic Salt formulations
• Vitamins

• Active ingredients
• Nicotine
• Drugs Other Than Nicotine (DOTNs)

• Ethanol
• Natural products/plant materials
• Dietary Supplements
• Scheduled Drugs
• Designer Drugs
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SOURCES OF ETHANOL IN E-LIQUIDS

• Flavorants 

• Used as a thinning agent

• Used to dissolve substances that otherwise do not dissolve in carriers

• Intentionally as a means to administer ethanol

https://www.youtube.com/watch?v=_Pm8e_mHxho https://tastessence.com/vanilla-extract-alcohol-content
https://www.cc.com/video/bac98y/the-colbert-report-vapshot-alcohol-vaporizer



https://www.e-cigarette-forum.com/threads/warning-dui-from-mentholated-e-juice.488138/https://www.waechterlawfirm.com/blog/2018/05/vaping-alcohol-can-get-you-a-dui/#:~:text=Someone%20who's%20been%20vaping%20alcohol,alcohol%20you've%20actually%20ingested.

https://valleydailypost.com/blog/new-study-says-vaping-could-lead-to-dwi/

STUDY BACKGROUND



IMPACTS TO DUI INVESTIGATIONS?

 Preliminary Breath Test (PBT)
 Evidentiary Breath Test (EBT)
 Observation Period 
 Standardized Field Sobriety Test (SFST)
 Self-perceived Intoxication

https://www.dwispringfield.com/blog/what-should-you-do-if-youve-been-charged-with-a-
dwi/

https://kcdefensecounsel.com/refusing-a-breathalyzer-or-
blood-test-in-missouri/

https://www.judnichlaw.com/should-you-take-field-
sobriety-tests/

https://www.sieda.org/2019/07/08/impairment-vs-intoxication-from-sieda-prevention/



CORRESPONDENCE REGARDING POSITIVE 
PRELIMINARY BREATH TESTS AFTER VAPING

Assistant Public Defender

• Has a client charged with operating while intoxicated by 
liquor and who was smoking a Juul e-cigarette when he 
was stopped by police. His PBT, taken 15 minutes after 
his last use of the Juul, was .10 (the legal limit in 
Michigan is .08).

• Can an e-cigarette interfere with PBT results?

Mother from New Zealand

• Son was stopped by police and PBT was “very high” 
despite son appearing unimpaired (though had admittedly 
drunk alcohol that night)

• Police took over an hour to get a “decent” breath sample
• Police said it was the highest PBT they had seen
• Reports son was vaping the entire hour it took to acquire a 

satisfactory breath sample



ETHANOL IN E-LIQUIDS
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PARTICLE SIZE DISTRIBUTION OF 
AEROSOL
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VAPING ETHANOL STUDY REQUIRED 
CRITICAL COLLABORATIONS



STANDARDIZED FIELD 
SOBRIETY TEST

https://stengellaw.com/dwi-standardized-sobriety-tests-new-york/

In Virginia
Horizontal Gaze Nystagmus 

Test*
Walk and Turn Test*
One-Leg Stand Test*

https://www.wsp.wa.gov/breathtest/docs/dre/manuals/SFST/SFST_refresher/2009/student_SFSTrefresh_session2_3rdtri_2009.pdf https://www.brill-legal.com/our-services/criminal-defense/dwi/the-new-york-dui-field-sobriety-tests/



DAX & HGN



PRELIMINARY AND EVIDENTIARY 
BREATH TEST

https://www.alcoholtest.com/intoxilyzer-800/

https://www.intox.com/product/intox-ec-ir-ii/



PARTICIPANT ELIGIBILITY CRITERIA

◼Must be a 21-or-older daily e-cig user

◼Must pass the Alcohol Use Disorders Identification Test (AUDIT)

◼Must meet minimum medical and psychiatric health criteria

◼Must have a negative
◼ pregnancy test (at pre-screen)

◼ urine drug screen (at pre-screen and each session day)

IRB# HM20015064



E-LIQUID, DEVICE, & VAPING REGIMEN
Vape Regimen

1 puff 
0% EtOH

10 puffs 
0% EtOH

1 puff 
20% EtOH

10 puffs 
20% EtOH



CLINICAL DESIGN

PUFF

SELF 
ASSESSMENT

PBT EBT SFST

CONTROLS

Timepoint: 1 2 3 4 5 6

Min: 0 2 12 22 27 29 32 34 37 39 42 52 57 59

PUFF
TOPOGRAPHY



TOPICS IN SELF-ASSESSMENT
Biphasic Alcohol Effects Scale Subjective High Assessment Scale General Labeled 

Magnitude Scale

Direct Effects of VapingLabeled Hedonic 
Scale



RESULTS
N=13



PBT & EBT 

BAC BY 
TIMEPOINT 
AND PUFF 

CONDITION
* p<0.001

* p<0.001* p=0.006

Unpublished LFTR Data



0% EtOH
1 Puff

0% EtOH
10 Puff

20% EtOH
1 Puff

20% EtOH
10 Puff

Baseline Baseline Baseline BaselinePost-Vape Post-Vape Post-Vape Post-VapeEnd-of-
Session

End-of-
Session

End-of-
Session

End-of-
Session

TOTAL SFST CLUES BY TIMEPOINT AND SESSION CONDITION

Unpublished LFTR Data



SFST

 TOTAL 
CLUES BY:

Unpublished LFTR Data

% EtOH did not appear to affect 
results (p-value = 0.618)

# puffs did not appear to affect 
results (p-value = 0.320)

Wide variation between subjects

SUBJECT
% ETHANOL

# PUFF
TIMEPOINT

Evaluation at different time points 
appear consistent



Subjective Timepoint 0% - 1 Puff 0% - 10 Puffs 20% - 1 Puff 20% - 10 Puffs Subjective Timepoint 0% - 1 Puff 0% - 10 Puffs 20% - 1 Puff 20% - 10 Puffs Subjective Timepoint 0% - 1 Puff 0% - 10 Puffs 20% - 1 Puff 20% - 10 Puffs
1 0.90909 0.90909 0.81818 1.27273 1 1.45455 0.63636 1.36364 0.81818 1 0.72727 0.90909 1.00000 0.90909

2 0.45455 2.09091 1.60000 1.27273 2 1.09091 0.90909 1.30000 0.90909 2 1.18182 2.00000 0.80000 1.27273

5 0.40000 1.70000 0.72727 1.72727 5 0.80000 0.80000 0.45455 0.72727 5 0.50000 1.10000 0.18182 0.81818

1 2.45455 2.72727 1.90909 2.90909 1 0.45455 1.27273 0.72727 0.81818 1 0.27273 0.81818 0.63636 0.45455

2 2.00000 1.90909 1.40000 1.63636 2 0.81818 1.81818 0.80000 1.09091 2 0.54545 1.18182 0.90000 0.90909

5 1.20000 1.50000 1.18182 1.36364 5 0.40000 0.80000 0.36364 0.72727 5 0.20000 0.60000 0.81818 0.90909

1 1.63636 2.09091 1.90909 1.63636 1 1.63636 2.00000 1.63636 0.72727 1 2.81818 2.45455 2.27273 2.90909

2 0.90909 2.00000 1.20000 1.81818 2 0.90909 1.72727 1.50000 1.18182 2 2.27273 1.72727 3.40000 2.09091

5 0.80000 2.00000 1.00000 1.27273 5 0.80000 1.10000 1.18182 0.81818 5 2.20000 1.70000 2.90909 1.81818

1 2.36364 1.81818 2.27273 2.00000 1 1.36364 0.81818 1.54545 1.45455 1 2.27273 2.36364 1.90909 2.72727

2 1.90909 2.18182 2.90000 2.00000 2 1.45455 1.81818 1.90000 2.00000 2 3.09091 2.63636 3.40000 3.00000

5 1.90000 1.70000 2.27273 1.63636 5 1.10000 0.80000 1.90909 1.18182 5 2.80000 2.50000 2.81818 2.63636

1 2.18182 2.90909 2.00000 2.63636 1 1.00000 1.36364 1.45455 1.27273 1 0.18182 0.36364 0.18182 0.72727

2 1.90909 2.45455 3.40000 2.18182 2 1.27273 0.72727 1.90000 0.90909 2 10.72727 13.18182 2.40000 5.72727

5 2.60000 2.20000 2.72727 1.90909 5 0.90000 0.40000 1.45455 0.90909 5 2.50000 0.80000 2.09091 4.18182

1 5.81818 6.81818 2.27273 1.36364 1 0.18182 4.09091 5.27273 8.09091 1 0.36364 1.18182 2.45455 0.63636

2 11.90909 9.18182 5.40000 6.36364 2 6.90909 9.00000 4.30000 4.36364 2 10.72727 2.27273 4.90000 3.54545

5 0.40000 9.50000 1.09091 2.00000 5 1.50000 6.60000 5.54545 4.18182 5 0.50000 2.10000 1.09091 4.27273

1 0.81818 0.36364 0.45455 0.54545 1 0.45455 0.18182 0.18182 0.63636 1 1.81818 0.27273 0.27273 0.27273

2 6.81818 8.00000 2.00000 5.72727 2 4.72727 0.54545 0.50000 3.72727 2 4.72727 0.81818 1.20000 2.81818

5 2.20000 1.70000 5.09091 2.54545 5 0.40000 0.30000 0.18182 0.90909 5 0.10000 0.10000 0.27273 4.54545

1 0.36364 0.36364 1.45455 0.45455 1 19.00000 17.09091 10.63636 16.63636 1 6.54545 3.72727 0.90909 2.81818

2 4.63636 6.90909 3.70000 1.72727 2 4.72727 4.00000 8.30000 6.72727 2 4.81818 2.36364 1.90000 1.36364

5 0.40000 3.30000 0.27273 1.09091 5 3.40000 1.10000 1.90909 2.90909 5 1.10000 2.20000 0.63636 2.63636

1 0.90909 0.45455 0.18182 0.27273 1 12.90909 14.18182 10.09091 17.36364 1 0.27273 0.45455 0.54545 0.36364

2 7.27273 5.18182 0.30000 1.00000 2 27.72727 32.63636 11.00000 20.63636 2 4.63636 0.45455 0.50000 0.27273

5 1.40000 0.20000 0.36364 0.45455 5 19.30000 29.90000 9.54545 20.18182 5 0.30000 0.30000 0.36364 0.81818

Avg. ResponseAvg. Response Avg. Response

SHAS - Effects of 
Alcohol

SHAS - Muddled or 
Confused

SHAS - Slurred 
Speech

SHAS - Drunk or 
Intoxicated

SHAS - High

SHAS - Sleepy

SHAS - Distorted 
Time

BAES - Down

BAES - Sedated

BAES - Elated

BAES - Stimulated

BAES - Vigorous

SHAS - Difficulty 
concentrating

BAES - Heavy 
Head

BAES - Slow 
Thoughts

BAES - Energized

BAES - Talkative

SHAS - Buzzed

BAES - Difficulty 
concentrating

BAES - Inactive

BAES- Sluggish

BAES - Excited

BAES - Up

SHAS - Clumsy

SHAS - Dizzy

SHAS - Floating

SHAS - Nauseated

PRELIMINARY FINDINGS
SELF-ASSESSMENT

•Some participants reported feeling some level of 
effects at various timepoints

•Vaping ethanol did not appear to have any 
statistically significant impact on self-

assessment measures



PUFF TOPOGRAPHY



CONCLUSIONS

◼ PG and VG did not interfere with PBT or EBT

◼ PBT immediately after vaping
◼ Ethanol detected (>0.001 g/210L)

◼ Puff-dependent

• Ethanol not detected by EBT 

◼ Standard “observation period” is NECESSARY!!

◼ No statistically significant differences in SFSTs

◼ Some subjective effects reported

Breath test may 
detect alcohol!!!

15-20 
minute 
observation 
period



IMPLICATIONS BEYOND A DUI 
INVESTIGATION

• Drug courts
• Substance use treatment centers 
• Workplace testing

• Regulated Companies/Industries:
• Nuclear Power Plants
• Trucking, Airline, Rail, Transit, Pipeline, a
 and Maritime Industries

• Non-regulated Companies/Industries
• Substance abuse leads to increases in 

• Liabilities
• Insurance premiums
• Workers' compensation costs

• Interlock System https://www.hullsenvironmental.com/industries/environmental-services-transportation/

https://www.indystar.com/story/news/environment/2022/01/24/nuclear-power-
plant-renewable-energy-reactor-technology-utilities-indiana-bill-sb-
271/6561722001/

https://edgeinformation.com/2019/06/pre-employment-screening-its-purpose-and-benefits/

http://orlandodotphysicals.com/post-accident-screenings-the-high-cost-of-workplace-accidents-and-safety-in-the-workplace/



FINAL 
PROJECT

HOW DOES VAPING ETHANOL 
IMPACT THE PHARMACOKINETIC 

PROFILE OF ETHANOL AND 
BIOMARKERS?



CORRESPONDENCE 
TO OUR LAB 

REGARDING OTHER 
ETHANOL-POSITIVE 

TESTS AFTER 
VAPING

Medical Director

• A physician assistant had a bloodspot PEth test positive at 64 ng/mL and 
claimed using vape fluids of various types.

• “Have you studied the effect of vaping with these higher ethanol 
containing fluids on ETG or PETH? That would be of great interest in my 
world where we monitor health care professionals in recovery.”

Citizen on probation

• Reports they got a false positive for alcohol on a 72-hour urinary 
analysis on August 5th

• “I can’t and haven’t used any drugs or alcohol. I have been sober since 
January 5th. My father purchased a vape for me, which I started using on 
August 2nd.”

Dentist

• A recovering alcoholic sober since last June
• Passed several urine and blood tests since alcohol testing began
• Recently had two PEth tests come back positive
• Does not knowingly drink or eat any foods or medicine with alcohol
• Only reports use of hand sanitizer and vaping

Substance Abuse 
Counselor

• Methadone maintenance patient positive for oral fluid ethanol 
• No history of alcohol positive drug screens and denied any recent 

alcohol consumption leading
• Patient reports use of several e-cig and e-liquid brands
• “This may actually provide an explanation for a LOT of alcohol positive 

screens we have received from patients who adamantly deny any recent 
alcohol consumption.”

Inquiring citizen
• Received a positive PEth test result on October 1st

• Denies consuming any alcohol since August 2nd

Mother at risk of losing 
parental rights

• Three recent alcohol-positive saliva screens (.11 g/dL, .3 g/dL, and .04 
g/DL)

• Denies drinking any alcohol, but vapes
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STUDY MEASURES

1. Does vaping ethanol impact the 
absorption profile/ BAC peak?

2. Does vaping ethanol during the 
elimination phase impact BAC 
measures or the elimination profile?

3. Does vaping ethanol increase relevant 
biomarkers?

4. Evaluate correlation of biomarkers 
between OF and blood.

B
A

C

Time

oxidative 
metabolism

acetaldehyde

phosphatidylethanol (PEth)
5-hydroxyindoleacetic acid (5-HIAA)

ethyl sulfate (EtS)
ethyl glucuronide (EtG)

Ethanol

non-
oxidative 

metabolism
5-hydroxytryptophol (5-HTOL)

5-HTOL glucuronide (GTOL)

ORAL FLUID

BLOOD

=





JUUL 
VIRGINIA 
TOBACCO

ga
m

m
a-

Bu
ty

ro
la

ct
on

e

GC-MS TIC of JUUL Virginia Tobacco e-liquid

INGREDIENT*: GHS CLASSIFICATION4 USES4

Propylene glycol Antifreeze; food additive; solvent; humectant

gamma-Butyrolactone
Corrosive, Acute Toxic (oral, 
inhalation), Irritant, Flammable

Flavoring agent; solvent; food stabilizer; CNS 
depressant 

Trimethylpyrazine
Flammable, Irritant (Acute toxicity, 
oral) Flavoring agent

Acetylpyrazine Irritant Flavoring agent

Benzoic acid Corrosive, Irritant, Health Hazard
Used to make other chemicals; food preservative; 
flavoring agent;

Glycerin
Solvent; humectant; vehicle/carrier; flavoring 
agent; emulsifier; thickener

Nicotine
Acute toxic (oral, dermal, inhalation), 
Environmental Hazard CNS stimulant; Insecticide

beta-Damascenone Irritant, Environmental Hazard Flavoring agent

Myosmine Irritant (Acute toxicity, oral) *suspected Nicotine impurity*

Veratraldehyde Irritant (Acute toxicity, oral) Flavoring agent

Triethyl citrate Irritant Flavoring agent; solvent; food stabilizer

Veratraldehyde 
propylene glycol acetal

Palmitic acid Irritant Flavoring agent; used to make food additives
*Only bolded compounds were clearly labelled on product

Gamma-Butyrolactone (GBL) is a pro-drug 
of gamma-Hydroxybutyric acid (GHB), a 
Schedule 1 drug

Holt, et.al, J of Analytical Tox, 2021



• Safety Sensitive Position
• Alcohol Abstinence Program
• Vaped on way to testing facility
• Preferred e-liquid
• PBT = 0.019%



Survey of US Residents and the Use of Electronic Cigarettes 
to Vape Drugs Other Than Nicotine 
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other 

other cannabinoids (including …
herbal supplements

amphetamines
caffeine
kratom

vitamins
heroin or opiates

fentanyl or fentanyl analogues
ketamine or ketamine analogues

sexual stimulants
ethanol

Unique combinations of 
substances ever used: 

THC & CBD 12
phenylpiracetam & CBD 1

methamphetamine & CBD 1
nicotine & 

methamphetamine 1

nicotine & CBD 3
nicotine & THC 4

nicotine & DMT 2
THC & DMT 1

THC & CBD & other 
cannabinoids 1

THC & herbal supplements 1

kratom & THC 1

CBD & herbal supplements 1
THC & CBD & nicotine & 

caffeine 1

THC & CBD & Xanax & 
ketamine & LSD & 
vyvanse & coffee

1

DMT 3
chamomile 2

kanna 1
melatonin 1

rhodiola 1
phenylpiracetam 1

skullcap 1
L theanine 1

passionflower 1



Survey of US Residents and the Use of Electronic Cigarettes 
to Vape Drugs Other Than Nicotine 
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• Confiscated dark brown resin from minor
• Suspected Blue Lotus Flower resin

• Contains apomorphine and nuciferine
• Apomorphine 

• Non-selective dopamine agonist
•  Used as both a sedative hypnotic and stimulant to treat erectile 

disfunction
• Nuciferine

• Antagonist and reverse agonist for multiple 5-HT receptors
• Used as potential anti-psychotic and vascular disease treatment

• Not approved by the FDA

BLUE LOTUS FLOWER CASE

Poklis et al., J of Psychotropic Drugs 49(3)2017



Peace, et.al., ForSci International 2017 (71)



DIAMOND CBD PRODUCTS

SUBMITTED
PURCHASED

Poklis JL, Mulder HA, Peace MR. The unexpected identification of the cannabimimetic, 5F-ADB, and dextromethorphan in commercially available 
cannabidiol e-liquids. Forensic Sci Int. 2019;294:e25-e27. doi:10.1016/j.forsciint.2018.10.019









Case Product 
Purchase

Victim Quotes Unexpected Ingredient

CBD for Anxiety Store He was pale and glassy eyed… Synthetic Cannabinoid

CBD for Anxiety Store It was a hard high – was it a reaction to CBD? Synthetic Cannabinoid + OTC 
Cough Med

Unknown Online Have you tested other CBD products because this is some 
bad [stuff]

Synthetic Cannabinoid

Unknown Online I know what pot makes me feel like and this wasn’t it Synthetic Cannabinoid

CBD for Anxiety Online I’ve not left my apartment for 4 days Synthetic Cannabinoid

CBD for Joint Pain Store …her pharmacist recommended it the 
most…hallucinated for 3 days

CBD

CBD for Arthritis Store …she just wanted to be painfree…she was found in a 
schizophrenic episode

THC

CBD for Diabetic 
Leg Pain

Store ...I can only describe as a situation rapidly devolving into 
the scariest night of my life. I felt I like I was 

dissociating from reality

CBD and THC

Adult-use Store Regular cannabis consumer. Had horrifying 
hallucinations – believed legs were chopped off and on 

other side of room

Total cannabinoid 
concentration 22X the label, 

including D8

Smoking cessation 
alternative

Store Victim committed a felony D8/D9 THC-O-Acetate, D8, D9, 
CBD-di-O

MRPeace



DELTA-8       DELTA-10          THC-O            THC-P 

Delta-8-THC
Delta-10-THC 

Delta-8-THC-O 

THC-P 





Case Received May 2025

“He would cry, was hypervigilant, and 
almost catatonic for periods.”

Cannabinoids Identified:
Delta 9-THC
Delta 8-THC
Delta 9-THCP
Delta-4(8)-Iso-THC = CB9?

GC-MS Untargeted Analysis

VIRGINIA COMMONWEALTH UNIVERSITY                                                                                             MRPEACE@VCU.EDU

Quantitation by LC-MS/MS
Delta 9-THC – 3.1%
Delta 8-THC – 34%
Delta 9-THCP – 1%
Delta-4(8)-Iso-THC – 2%
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• Took CBD for back pain
• Pain increased and started
 taking more
• Felt like marijuana that led

led to hallucinations
• Days later felt “off”



Individual reported experiencing 
visual and auditory 
hallucinations precipitating the 
commission of a felony and 
subsequent arrest; post-arrest 
observations included: 

• irrational thinking, 
• delusions of influence and 

reference, 
• paranoid and grandiose 

ideations and delusions, 
• confusion, 
• fragmented/disjointed 

speech, 
• depersonalization and 

religiosity”

Sample submitted as 
part of a criminal case

Δ8-THC, THC-O Acetates and CBD-di-O Acetate: Emerging 
Synthetic Cannabinoids Found in Commercially Sold Plant 

Material and Gummy Edibles. 
Journal of Analytical Toxicology 

DOI: 10.1093/jat/bkac036.
VIRGINIA COMMONWEALTH UNIVERSITY

FOUND TO CONTAIN
0.18-2.4 mg Delta-8-THC-O-A 
0.26-4.8 mg Delta-9-THC-O-A

0.11-2.62 mg CBD-di-O-A
0.048-0.18 mg Delta-8-THC

0.015-0.063 mg  Delta-9-THC

LABELLED TO CONTAIN 
10 mg THC-O-A
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Nicholas B. Tiscione
Palm Beach County Sheriff's Office
Toxicology Unit
TiscioneN@pbso.org

THC Cases

Polypharmacy Cannabis Only
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Drug Combinations

46% ≥3 Drugs



Case 1: Urine DUI
• Breath Alcohol Test

• None Detected

• Urine drug testing

• Carboxy D9-THC



Case 2: D9-THC polypharmacy
• 23 yo female
• Multiple crashes at 10a

• Drove on sidewalk 
• Stuck pedestrians

• Struck power pole
• Left scene

• Blood draws at 3p and 7:40p
• Convulsed immediately after 

crashes, blank stare, combative, 
delusional

Toxicology:
• 3p

• Acetone
• Amphetamine: 68 ng/mL (±15)
• D9-THC: 4.5 ng/mL (±1.4)
• Hydroxy-THC: 2.6 ng/mL (± 0.8)
• Carboxy-THC: 63 ng/mL (±16)

7:40p
Acetone
Amphetamine: 69 ng/mL (±15)
D9-THC: 4.0 ng/mL (±1.2)
Hydroxy-THC: 2.2 ng/mL (± 0.7)
Carboxy-THC: 47 ng/mL (±12)
Lorazepam: <30ng/mL

Delusional
• “I am God”
• Spoke in tongues
• Combative

• EMT gave 
ketamine



Case 3: D8-THC
• 26yo male
• Single vehicular crash, 9p

• Tree in median
• Blood draw, 11p
• Uncooperative, out of 

touch with reality

Toxicology:
• Acetone
• IA: + cannabinoids
• Confirm: 

• D8-THC, 1.8 ng/mL

Transported to hospital due to 
mental state
• Bloodshot eyes, low eyelids
• Overly excited
• Yelling
• “Drunk in the Spirit”
• Stated name as “Holy Spirit”
• Spoke to girlfriend in heaven
• Did not know he was in crash
• Spoke in tongues

Subject called officer after crash
• Stated he bought D8 vape
• Clerk recommended it for 

anxiety
• Had used it throughout the 

week and made him feel like 
he was not in control



VAPINGUNREGULATED 
CANNABIS

Industries 
constantly evolve to 
elude regulations

“Research as 
marketing” 
degrades public 
trust

Stop-testing does 
not fully explain an 
episode of 
intoxication

Observation of 
deprivation period 
prior to breath test 
is critical

Vaping-related lung 
injury is possible



Dr. Michelle Peace
mrpeace@vcu.edu
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