Hidden in Plain Sight: Inaccuracies
in Labels and Microbiological
Contamination of Cannabis

Products

Logan Peters, MSFS
Department of Forensic Science

Laboratory for




Disclosures

Analytical Challenges with Proliferating THC Analogues
supported by Award No. 15PN1J-23-GG-01421-COAP, awarded by the
National Institute of Justice, Office of Justice Programs, U.S. Department of Justice.

The views, statements, and content offered in this presentation are solely the work of the presenting author and any co-authors, and does
not necessarily reflect any opinions, stances, standards, statements, or policies of the American Academy of Forensic Science or the
National Institute of Justice. The content has not been reviewed or endorsed by the Academy or the NLJ, its staff, officers, or program
leadership.

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




Cannabis Sativa

Marijuana has been used since ~2700 BC
for medicinal purposes

Recognized for psychoactive and
medicinal properties

Properties are brought about by wide
variety of chemical constituents

Interact with endocannabinoid receptors




Medical use
legalized in 40 states
and D.C.

Adult-use legalized
in 24 states and D.C.
STILL FEDERALLY
ILLEGAL

Legalization Timeline
lllegal (possession of small amounts

I Legal for adult use T tlegal conditionally decriminalized)
l.egal for medicinal use 4+ Only low-THC legal for medicinal use
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0 Ongoing Consumer Poisonings and Quality Assurance Issues ®

> Drug Test Anal. 2023 Oct;15(10):1067-1076. doi: 10.1002/dta.3253. Epub 2022 Mar 28.

Cannabinoid-based vaping products and supplement
formulations reported by consumers to precipitate
adverse effects
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A8-THC, THC-O Acetates and CBD-di-O Acetate:
Emerging Synthetic Cannabinoids Found in

Evaluation of cannabis product mislabeling: = Commercially Sold Plant Material and Gummy
The development of a unified cannabinoid Edibles
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0 Labeling Inconsistencies
CANXx - Cannabinoids

Analyzed Feb 27, 2025 | Instrument HPLC-VWD | Method SOP-001
The expanded Uncertainty of the Connabinocids analysis is opprosimately +7.87% ot the 95% Confidence Level
Analyte

|connabinei (cer)

Cannabidipharol (CBOP)

€x0-THC (ex0-THC)

Tetr rocannabingl (A-THC)
-tetrohydrocannabingl (A8-THC)

9-Tetrahydroconnabiphorad (A9-THCP)
Total THC { THCo * 0.877 + ASTHC )

Total THC + ABTHC + AN0THC { THCo * 0.877 + AFTHC + ASTHC + AWTHC )

Totol CBD (CBDa * 0.877 + CBOD )
Total CBG ( CBGo * 0.877 + CBG )
Total HHC { 9r-HHC + 95-HHC )

Total Connabinoids Analyzed

D9C - D9 Confirmation

Analyzed Mar 09, 2025 | Instrument GC MS/MS | Metho
The expanded Uncertainty of the DF Confirmation analy

Analyte

J25-Tetrahydrocannabinel (A%-THEC)




Goals

Analyze the chemical composition of cannabis products
purchased in Washington, D.C.

02 Assess microbial contamination

03 Determine how labelled
concentrations vary from reality




Methods

02

Volatiles Analysis

Detection of volatiles (ethanol, methanol, acetone,
isopropanol)

03

Microbiologicals

Detection of aerobic bacteria, yeast and mold, and
coliform/E. coli

04

Gas Chromatography
Mass Spectrometry

Untargeted analysis to detect wide variety of
compounds

Liquid Chromatography
Mass Spectrometry

Confirm the presence of and quantify cannabinoids




e Retall LICG nS|ng At time of purchase ‘
e 0/16 shops were licensed to sell
marijuana products
e Several had applied for permitting

As of 2026
8/16 shops were officially licensed
4/16 shops were temporarily or
permanently closed
1/16 is still operating as a smoke
shop
3/16 have new smoke shops open
at the same location
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Vape Products

SUNSET
SHERBET

SOUR DIESEL




Vape Products

Giycerol inCaprylate

Henescosane

Seven Products Contained '
L

A4(8)-iso-THC
c | - |
HC Caff

Irritant

26

Total THC = (THCAx 0.877) + AQTHC

Summary of Percent Differences for All Cannabinoids Average Total THC in
Product

292.8 mg/mL

2 4 14 Range: 0.0-790.2 mg/mL

+/-20% Label +/-21-50% Label +/- >50% Label
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Flower Products

Mettud stoarate

A9-Tetratprocanatnsl (A9-THC) '

Irritant

o buastoiel
Selra4(14).7( 11 jere ,' ) Setna-3 7{11)awne
Docosane . e Cannatwotran (CBT)
Canrabgerl (CBG) - S - Forchol
8- Teratydrocanrating ~ e Linaiood

Total THC = (THCAx 0.877) + AQTHC

Summary of Percent Differences for All Cannabinoids Average Total THC in
Product
+/-20% Label +/-21-50% Label +/- >50% Label 8

.0% (wW/v)

(0] 6 Range: 0.0-12.3%




Flower Products

Microbial
Analyte

# of
Positive
Samples

Average
Concentration
of Positive
Samples
(CFU/mL)

Range
(CFU/mL)

Acceptable
Limit
(CFU/mL)

Total Aerobic

1880

250-9800

Total Yeast and
Mold

130

20-440

Total Coliform

150

10-420







Edible/Drink Products

Metryyt stearane

Two Products Contained '
A4(8)-iso-THC ®

DR

" Irritant

v

rSHIA!KlIEIS‘.. - 13

1300coseramide. ()

A9.THC

Exosane

Total THC = (THCAx 0.877) + AQTHC

Summary of Percent Differences for All Cannabinoids Average Total THC in
Product

56.0 (mg/serving)

+/-20% Label +/-21-50% Label +/- >50% Label

3 2 14 Range: 0.0-234.4
mg/serving




Quantitation Summary

Percent Difference of Cannabinoids

Wcec Wcep Wceos Mcec B cen B osTHc Il oo-Tec W THCA-A [ cEDv I Towal THC

Recommended
+/-20% of Label

% Ditlerence




Conclusion °

Identification of health hazards, irritants, and microbial contamination

highlights significant gaps in quality control and regulatory oversight

The prevalence of labeling inaccuracies underscores risks to consumers

Need for greater regulatory oversight with enforcement to ensure safety of

consumers




Thank You

Questions?
Logan Peters

petersln@vcu.edu

Dr. Michelle Peace

mrpeace@vcu.edu
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