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Conflict of Interest Declaration

• Supra provides Analytical services and consulting services to 
companies producing vaping products

• Applicant and consultant on a variety of Health Canada 
Cannabis license applications, testing, research and processing

• Actively engaged in ASTM – D37 Committee on Cannabis.
Engaged in AOAC – CASP program, ISO workshops

Supra Research and Development 
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…. gotta serve someone
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Heated Inhalation Consumer Products
• e-cigarette products: Deliver nicotine and flavors (terpenes & related)

• evolved from a smoking cessation objective to stand alone consumer product
• Cigarette smoking detrimental to health. Correlations to disease and death. 
• Flavor & Caffeine bans to reduce risk of youth attraction to addictive Nicotine
• Electronic Nicotine Delivery Systems (ENDS) – specific subclass

• Cannabis Vaporization & Concentrates: Deliver Cannabinoids & Terpenes
• Vaporization also perceived as a harm reduction approach
• Products have been prescribed by physicians as medicinal treatment 
• Possible flavor bans and limits to Cannabis terpenes and flavors (Canada)

• “Off label” Botanicals: Mint, hops, other botanicals, added to herbal Vaporizers
• Access to herbal vaporizers creates opportunities for unexpected use
• Expect product types beyond ENDS and Cannabis

Scope of discussion – Product types 
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…. this is what
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Contamination Monitoring

4

When used as intended, high temperature 
vaporization delivers a mixture of chemical agents to the 
intended user that can be different than is present at 
room temperature due to thermal rearrangement, 
oxidation and pyrolysis.

Chemical agents that the consumer can be exposed to 
are dependent on vaporized formulation, vaporizer 
temperature, as well as other factors. 
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Pharmaceutical potential
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…. Unique Cannabis application

In the absence of dangerous chemical agents, there is 
potential for delivery of active ingredients with medicinal 
benefits.     

Inhalation pharmacology bypasses 1st pass metabolism.  
Understanding dose of delivered compounds will help 
unravel proposed entourage effect.

Cannabis is prescribed as a medicinal product / treatment
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Contamination Monitoring
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…. status quo is a no go

Ingredients and formulations must be evaluated at 
vaporization temperature to evaluate nature of 
chemical agents that users could be exposed to and 
dose of delivered “medicine”.

Without regulations and standards to screen for 
potential risk from ingriedients, the de facto screening 
standard is uncontrolled human trials with 
hospitalization and mortality as risk indicators.    

20
23

_C
R

O
M

05
-F

eb
13

_O
B

rie
n.

pd
f

C
R

O
M

20
23

 -
 D

oc
um

en
t n

ot
 p

ee
r-

re
vi

ew
ed

 b
y 

C
O

R
E

S
T

A



Vaporization health concerns
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…. that’s not good

https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html
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Vaporization health concerns

8https://www.nejm.org/doi/full/10.1056/NEJMoa1916433
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Vaporization health concerns
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…. that’s not good

“.. foamy macrophage accumulation and pneumocyte 
vacuolization were universal findings …. This pattern 
closely resembles the type of changes that are 
characteristic of toxic reactions to medications (especially 
amiodarone) or noxious chemical fumes, suggesting a 
similar mechanism of injury. “
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Vaporization health concerns
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…. how would a producer know

Vitamin E Acetate
• Is not considered a toxic agent or contaminant
• Is not a “Flavoring Compound” 
• Generally Recognized as Safe (GRAS) if ingested
• No testing or safety standard indicated a problem
• Producers “innocently” made products that caused 

illness and deaths
• Oregon EVALI illness not linked to Vitamin E Acetate
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Many reasons why solutions are hard

• Many different types of Vaping devices 
• Nearly impossible to standardize devices that could be used

• Developing consensus on acceptable exposure levels difficult
• Determining actual exposure very challenging
• Dependent on device, temperature, flow dynamics, etc.
• What “dose” or “exposure” is safe.  What about over consumption?

• Many “GRAS” ingredients can be hazardous when heated 
• EVALI also linked to Squalene/Squalane in Oregon

Barriers to a solution
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Approaches

• Use highly controlled analytical instrumentation to examine possible 
degradation products 
• High-Temperature GCMS provides ideal testing approach 

• “Vaporization Potential” VP240

• Many thermal degradation products are residual solvents 

• Develop reproducible “stress” test to screen ingredients
• Heat to temperature (240C), hold, cool and test for residual solvents 
• Use USP<467>  residual solvent analysis for pass/fail criteria

• Develop device testing approach
• ISO 20768:2018  Vapour products — Routine analytical vaping machine

Potential Solutions
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Head Space – GCMS Screening
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…. our toolbox

Gas ChromatographMass Spectrometer

Head Space 
Autosampler
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Controlled Vaporization Experiment
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…. controlled surrogate

180 °C
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Vitamin E Acetate - VP 
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…. what’s delivered
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Vitamin E Acetate - VP 
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…. nasty by degrees
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Vitamin E Acetate - VP 
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…. nasty by degrees
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Approaches

• Use highly controlled analytical instrumentation to examine possible 
degradation products 
• High-Temperature GCMS provides ideal testing approach 

• “Vaporization Potential” VP240

• Many thermal degradation products are residual solvents 

• Develop reproducible “stress” test to screen ingredients
• Heat to temperature (240C), hold, cool and test for residual solvents
• Use USP<467>  residual solvent analysis for pass/fail criteria

• Develop device testing approach
• ISO 20768:2018  Vapour products — Routine analytical vaping machine

Potential Solutions
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Vitamin E Acetate
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…. problem is clear

Heat @ VP Temperature – Analyze @ 95°C as Residual Solvent
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Vitamin E Acetate
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…. problem is clear

Heat @ VP Temperature – Analyze @ 95°C as Residual Solvent
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Vitamin E Acetate - Equivalent Residual Solvent
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…. problem is clear
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New Ingredient  Screening
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…. Good catch

In February 2020 we were asked to evaluate a new 
potential ingredient that was to be used in a commercial 
vape product.  It was found in some Cannabis products 
so it was expected to be safe.
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Phytol
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…. approach can be preventative 
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Phytol
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…. approach can be preventative 
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Phytol - Equivalent Residual Solvent
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…. approach can be preventative 
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Phytol – Animal Studies …. approach can be preventative 
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Equivalent Residual Solvent Analysis (ERSA)
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…. solution to solutions

Sample: Client A1
Flavored MCT

ppm
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Equivalent Residual Solvent Analysis (ERSA)
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…. not all solutions are good

ppmSample: Client A2
Flavored MCT
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New Ingredient  Screening
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…. Good catch

Not all of the EVALI incidents could be traced to Vitamin E 
Acetate.  In Oregon, Squalene was observed. We were 
commissioned by Oregon Liquor Control Commission to 
examine Squalene (below), Squalane and Vitamin E Acetate.
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Squalene 
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…. Even worse
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Thoughts about Vaporization Temperature
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…. Right Direction
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Vaporization Potential 
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…. more heat less THC

Commercial Vape Concentrate
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Thank you

33

…. questions

Questions or Comments??

Dr. Rob O’Brien
CEO & CSO

R.OB@SupraRnD.ca

Seamus Riordan-Short
Analytical Chemist

Seamus@SupraRnD.ca

Ryan Hayward
Quality Manager

Ryan@SupraRnD.ca

General Contact Information:
inquire@SupraRnD.ca |      http://suprarnd.ca/ |      1-855-437-8772

#106-2293 Leckie Road, Kelowna, BC, Canada V1X 6Y5
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