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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

Differing state and federal regulations leads to:

● Products crossing state lines
● Inconsistent quality assurance
● Lack of regulatory enforcement



Ongoing Consumer Poisonings and Quality Assurance Issues



Labeling Inconsistencies



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

Goals

01

Assess microbial contamination02

Determine how labelled 
concentrations vary from reality03



Detection of volatiles (ethanol, methanol, acetone, 

isopropanol)

Volatiles Analysis

Methods

01

Untargeted analysis to detect wide variety of 

compounds

Gas Chromatography 
Mass Spectrometry

03

Detection of aerobic bacteria, yeast and mold, and 

coliform/E. coli

Microbiologicals

Confirm the presence of and quantify cannabinoids

02

Liquid Chromatography 

Mass Spectrometry

04



Retail Licensing At time of purchase

● 0/16 shops were licensed to sell 
marijuana products

● 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



Vape Products



26 11

Summary of Percent Differences for All Cannabinoids

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

2 4 14

Total THC = (THCA x 0.877) + Δ9THC

Average Total THC in 
Product

292.8 mg/mL
Range: 0.0-790.2 mg/mL

Seven Products Contained 

Δ4(8)-iso-THC

Vape Products



Flower Products



22 6

Summary of Percent Differences for All Cannabinoids

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

0 1 6

Total THC = (THCA x 0.877) + Δ9THC

Average Total THC in 
Product

8.0% (w/v)
Range: 0.0-12.3%

Flower Products



Flower Products
Microbial 
Analyte

# of 
Positive 
Samples

Average 
Concentration 
of Positive 
Samples 
(CFU/mL)

Range 
(CFU/mL)

Acceptable 
Limit 
(CFU/mL)

Total Aerobic 12 1880 250-9800 100

Total Yeast and 
Mold

10 130 20-440 10

Total Coliform 4 150 10-420 0



Edible/Drink Products



13 2

Summary of Percent Differences for All Cannabinoids

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

3 2 14

Total THC = (THCA x 0.877) + Δ9THC

Average Total THC in 
Product

56.0 (mg/serving)

Range: 0.0-234.4 
mg/serving

Edible/Drink Products

Two Products Contained 

Δ4(8)-iso-THC



Quantitation Summary

Recommended 
+/-20% of Label 



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
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