
 

Toxic metal particles can be present in
cannabis vapes even before the first use
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Vapes have often been heralded as a "safer" way to consume either
nicotine or cannabis, where legal to do so. But the devices present their
own suite of risks that are slowly being revealed as they undergo
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increasing research and regulation. Now, researchers have discovered
that nano-sized toxic metal particles may be present in cannabis vaping
liquids even before the vaping device is heated, and the effect is worse
in unregulated products.

The researchers will present their results today at the spring meeting of
the American Chemical Society (ACS).

While cannabis regulation and legalization are still growing in the U.S., it
was made federally legal in Canada under its Cannabis Act in 2018.
"Cannabis vapes are newly regulated products in Canada, so we don't yet
have much scientific data about them," says Andrew Waye, who will
present the work at the meeting. "This is an opportunity for us to look at
some of the questions concerning the risks and unknowns of cannabis
vapes." Waye manages the research program at the Office of Cannabis
Science and Surveillance at Health Canada.

Unlike smoking, vaping does not involve a combustion reaction, which
produces harmful byproducts. Instead, a vaping device heats a liquid
until it evaporates into an inhalable vapor. As a result, it is often seen as
a safer method to consume cannabis or nicotine. But research on
nicotine vapes has shown that the metal components that heat the vape
liquid may release harmful elemental metals, including nickel, chromium
and lead, which can then be transported into the aerosol and deposited
into the user's body.

Waye's team wanted to investigate whether this was also true for
cannabis vapes. To do so, the group collaborated with Zuzana
Gajdosechova, who is a scientist at the Metrology Research Centre of
the National Research Council of Canada, which has been involved in
cannabis testing and standardization for several years.

The team gathered 41 samples of cannabis vape liquids—20 legal,
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regulated samples from the Ontario Cannabis Store and 21 samples from
the illicit market, provided by the Ontario Provincial Police. The liquids
were analyzed by mass spectrometry to look for the presence of 12
metals. Regulated cannabis products are routinely tested for some of the
analyzed metals, as well as other contaminants.

To verify the team's findings, Gajdosechova collaborated with imaging
experts and used techniques such as scanning electron microscopy to
provide a visual confirmation of the metal particles. While some metals,
such as arsenic, mercury and cadmium, were within the generally
accepted tolerance limits for cannabis products, others were detected in
concentrations considered to be very high. The most striking example
proved to be lead: Some unregulated samples contained 100 times more
lead than the regulated samples, far exceeding the generally accepted
tolerance limit.

Importantly, this metal contamination was found in the liquid of
cannabis vapes that had never been used and were less than six months
old. "The evidence strongly suggests that metal contamination can come
from the device when it's produced, and not from the heating of the
coils," explains Gajdosechova. "But depending on the quality of the
device, the contamination may be increased by that heating."

Additionally, the team found that vapes belonging to the same
production lot could contain different levels of metal contamination,
demonstrating a high level of variability between samples. This could
have implications for testing procedures, as Canadian regulations require
samples to be representative of the whole lot or batch and that testing be
done at or after the last step where contamination can occur. "If
contamination is happening when the device is assembled, you should be
testing at that stage rather than earlier," says Waye.

Next, the team wanted to investigate the size of the metal particles to
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understand their potential health risks. Using single particle inductively
coupled plasma mass spectrometry, the researchers found many particles
that were of nanoscale size. "Some nano-sized metal particles are highly
reactive and potentially harmful," says Gajdosechova.

Moving forward, the team wants to determine how many of these
particles are transmitted into the vape aerosol when a device is used.
This is when the metals could get into users' lungs, which will be
important to determine the public health implications of these findings.
The effect has been demonstrated in nicotine vapes, and the researchers
expect that cannabis vapes could show the same.

"Different types of cannabis products present different risks. Our
research doesn't answer whether vaping is riskier than smoking, it just
underlines that the risks may be different. Previously uncharacterized
risks with cannabis vaping are still being identified," concludes Waye.
So, while there isn't necessarily one way to "safely" consume these
products, this research demonstrates that regulation can help create safer
cannabis products overall.

  More information: Abstract title: Use of advanced imaging
techniques for the identification and analysis of metal particles in unused
legal and illegal cannabis vaping products
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