SYNTHETIC NICOTINE
Background
In May 2016, the Federal Drug Administration (FDA) finalized a rule
allowing the agency to regulate electronic cigarettes. Following this
ruling, e-cigarette companies were required to submit a pre-market
tobacco application to the FDA for each product demonstrating that it
is “appropriate for the protection of public health”. Companies which
failed to submit a pre-market tobacco application by the deadline
and companies issued marketing denial orders by the FDA because
their product did not meet that standard were required to remove
those products from the market immediately. However, in an effort to
circumvent the FDA’s regulatory authority and continue selling products,
some e-cigarette companies, like Puff Bar, began using synthetic nicotine.

What is Synthetic Nicotine?
Synthetic nicotine is nicotine
created in a lab rather than
extracted from the tobacco
plant. Companies using synthetic
nicotine claim the product is
purer than those using tobaccoderived nicotine, though there is
no evidence to support this claim.
Synthetic nicotine was originally
proposed in the 1960s, but high
production costs prevented its use
until recently.

Is Synthetic Nicotine regulated
by the FDA?
Because synthetic nicotine is not
derived from the tobacco plant,
manufacturers have argued it is
not a tobacco product and should
not be regulated by the FDA’s
Center for Tobacco Products. Until
recently, the products have been
allowed to remain on the market
without any FDA regulation.
However, on March 11, President
Biden signed the federal spending
bill into law which gives the FDA
authority to regulate synthetic

nicotine products and outlines the
timeline by which manufacturers
are required to submit a premarket tobacco application for
consideration by the FDA to remain
on the market. The FDA should act
as soon as they are permitted to do
so to ensure the health and safety
of young people.

Why is this a problem?
Like tobacco-derived nicotine,
synthetic nicotine is highly
addictive. Synthetic nicotine
products are also available in
a wide variety of flavors, which
threatens to undo the progress
we’ve made to remove flavored
products that are attractive to
youth from the market.
The effects of synthetic nicotine
are even less known than the
effects of tobacco-derived nicotine.
There are little to no toxicity data,
and there are concerns about
unknown solvents and impurities
in synthetic nicotine. Additionally,
synthetic nicotine has a different

chemical configuration than
tobacco-derived nicotine. Nicotine
is a chiral molecule, meaning it has
two forms that are mirror images
of each other. Synthetic nicotine
has a mix of two different forms
(called S-Nicotine and R-Nicotine)
while tobacco-derived nicotine
is more than 99% S-nicotine. The
health effects of R-nicotine are not
yet known.
To better understand this
distinction, consider Thalidomide,
which similarly has two different
forms (called stereoisomers). In
the 1950s and 1960s, thalidomide
was used to treat nausea in
pregnant women, but later in the
1960s, it became apparent that
the drug also caused birth defects.
Researchers later found that one
configuration was able to quell
morning sickness in pregnant
women, while the mirror image
caused birth defects.
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