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• Smithers Cannabis Testing Services
 AZ, IL, MA, NJ, NY, and OH
 Fully licensed

• We provide technical expertise to help the 
cannabis industry grow and innovate with 
confidence

• 2025 is Smithers' 100th anniversary

About Smithers
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Alcohol consumption 
is dramatically 
declining, especially 
among Gen Z

Gen Z and Alcohol: A Fading Bond*
Annual expenditure on alcohol beverages 

in the United States, by generation

$25.09B
$23.14B $23.45B

$3.13B

Boomers Gen X Millennials Gen Z

*U.S. Bureau of Labor Statistics, 2024



Cannabis beverage 
entered the mainstream 
market and consumers 
love it!



Fast growth can lead 
to neglect of quality, 
which is reflected in 
potency stability 



7 Key Steps Impacting Cannabis 
Beverage Potency & Quality 
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The relationship between 
Oxygen <> Packaging <> Liquid  

Dissolved O₂

O₂ in the headspace

O₂ within the closure

O₂ permeability through the closure4
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Measuring Oxygen Transmission Rate

Common beverage pack types



• OTR determined in accordance with ASTM 
F1307-20

• The sample was mounted such that the 
inside was purged with a carrier gas while the 
outside was exposed to air (20.9% oxygen) at 
23°C, 50%rh

• Samples were tested until equilibrium was 
achieved

• Two replicates per sample were tested (10 
replicates total)

• Results are quoted for 100% oxygen

Measuring Oxygen 
Transmission Rate 



Images: Ametek Mocon

Measuring Oxygen Transmission Rate

Oxygen Permeation Analyzer

https://www.ametekmocon.com/servicessupport/astm-f1307


Measured OTR of common beverage pack types

Measuring Oxygen Transmission Rate



Combining high 
and low OTR with 
model formulations 
in a stability study 

Environmental Conditions
• Low OTR
• High OTR

Formulation Variables
• No ascorbic acid
• Low concentration ascorbic acid
• High concentration ascorbic acid
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1.0L beverage was spiked to achieve a 20 mg per 355mL THC concentration

Experimental design

THC Emulsion

1.0L beverage stock 
(0 ppm ascorbic acid)

1.0L beverage stock 
(50 ppm ascorbic acid)

1.0L beverage stock 
1000 ppm ascorbic acid)

15x capped aliquots

15x uncapped aliquots

15x capped aliquots

15x uncapped aliquots

15x capped aliquots

15x uncapped aliquots

A1 storage

A2 storage

B1 storage

B2 storage

C1 storage

C2 storage
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Storage and sampling



Monitoring dissolved oxygen



Potency over time



Potency over time



Potency over time



What does the data indicate?

 
The takeaway/ 
considerations 

01

02

03

What are the study limitations?

What are the future directions?



Study Impact to 2oz shot



Study Impact to 750mL Format



Q and A



Cannabinoids in 
same type of emulsion 

Diluted to 20 mg / 12 oz in 
water, ambient oxygen level

40oC Week 1
Potency  loss % 

40oC Week 2
Potency  loss % 

THC -58.73% -90.73%

THCv -67.37% -96.98%

CBD -30.37% -51.26%

CBG -30.08% -59.57%

CBC -6.59% -8.58%

CBN -2.50% -4.84%

Oxidation Rate of 
Different 
Cannabinoids in 
Beverage Form
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