DAVID A. KESSLER MD
July 31, 2019
Senator Richard J. Durbin
Democratic Whip
711 Hart Senate Office Building
Washington, DC 20510
Dear Senator Durbin,
I very much appreciate your asking me for my views on the specific design of JUUL and
how it may be leading to initiation in non-smokers. After discussion with your staff, because of
the public health importance of this issue, in addition to setting out my views in this letter, I am
also setting them out in the form of an op-ed.
As you know well, over 3.6 million American kids are using e-cigarettes. 1 Use of the
most popular brand, JUUL, has resulted in an alarming increase among middle and high school
students. 2 This should not be a surprise.
JUUL’s founders state that the product is not intended for youth and that it was designed
with the adult smoker in mind. 3 While that is important, it misses an essential point.
Based on what we know about cigarettes, the unique design of JUUL may facilitate
initiation by young people. 4 The JUUL design seems like a page out of the tobacco industry’s
playbook.
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Twenty-five years ago, we went inside the tobacco industry to understand what it knew
about nicotine, its addictive properties, and how it was manipulated. 5 That investigation led to
Congress giving FDA authority to regulate both traditional and e-cigarettes. 6
In internal tobacco company memoranda that date back almost fifty years, tobacco
developers discussed how to design new brands of cigarettes that would be particularly attractive
to the young smoker, while ideally, at the same time, appealing to all smokers. 7
The industry recognized that attracting young smokers was key to its success. The
tobacco industry understood that there were differences between “presmokers,” “learners,” and
“confirmed smokers.” As the industry stated, for the “pre-smoker,” and “learner” the physical
effects of smoking are quite unpleasant. 8 Once that learning period is over, the addictive
properties of nicotine override that unpleasantness.
The industry figured out that a key design element for a successful youth brand was to
reduce nicotine’s harshness. 9 They determined that an important physical characteristic of the
brand was smoothness. 10 Marlboro cigarettes were initially held up by Philip Morris’
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competitors inside the industry as the best positioned cigarette for young people. Joe Camel soon
followed.
To reduce nicotine’s harshness, the tobacco industry studied the effects of organic acids
(which when combined with nicotine produces nicotine salts, which scientists call “protonated”
nicotine). As early as 1954, the tobacco industry studied the effects of adding organic acids to
burley tobacco blends and found that many significantly improved “smoothness” of the smoke. 11
Industry developers focused on smoothness in designing a new cigarette for what the industry
called “first time smokers.” 12 A published study of industry documents concluded that “product
design changes which make cigarettes more palatable, easier to smoke, or more addictive are
also likely to encourage greater uptake of smoking.” 13
Today, e-cigarettes are typically made with nicotine that comes from extracts from
tobacco. Nicotine in this extract is in the “freebase” or unprotonated form, which is harsh when
inhaled. 14 Prior to JUUL, e-cigarettes generally contained 1-2.4% nicotine extract, 15 which was
in the freebase form. JUUL increased the nicotine compared to other e-cigarettes, using up to
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5% nicotine 16 without the harshness, by turning, as the industry had studied decades earlier, to
organic acids. 17 JUUL developed prototypes that were treated with organic acids, specifically
benzoic acid to form nicotine salts. 18 According to an interview the team that designed JUUL,
using these nicotine salts (rather than “free base nicotine”) allowed JUUL to “increase the
nicotine concentration from two percent to five percent without being unpalatable.” By using
organic acids, the problem with harshness was addressed. 19
There are additional characteristics of JUUL’s design that may facilitate initiation among
young people. They include the use of flavor additives. 20 JUUL used several categories of
flavors, tobacco, mint, fruit, and dessert. Some of these flavors can mask off notes and chemical
sensations. Tobacco industry documents show the appeal of flavors including sweet taste to
young people. 21 JUUL recently stopped selling some flavors in retail establishments. 22 In
addition, the small size of the vapor cloud (small but with high nicotine) limits detection in
schools. 23
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Each JUUL cartridge delivers 200 puffs, compared to the approximately 10-15 puffs of a
traditional cigarette 24. There are no built in “speed bumps” as when a cigarette naturally
extinguishes after a dozen or so puffs. As a pediatrician, I am concerned not only about nicotine
addiction, but about the possibility of increased daily nicotine consumption leading to nicotine
toxicity.
I had hoped there could be a substitute for traditional cigarettes that offers a less risky
nicotine delivery system for those who are addicted to nicotine, could not quit smoking, and need
an “off ramp” from smoking and nicotine addiction.
Unfortunately, the explosive growth of JUUL use by children and adolescents has made
such a resolution impossible. We cannot allow another entire generation of young people to
become addicted to nicotine.
Marked reduction in the initiation of young people to JUUL must be the first order of
business. Those who support the use of e-cigarettes for adults who are addicted should support
clamping down on brands that facilitate the initiation of use by young people. JUUL should put
all its clinical studies and consumer perception surveys in the public domain. Now that Philip
Morris has a 35% stake in this youth-appealing product it should tell regulators and the public
what it knows about engineering to reduce harshness and increase nicotine’s “kick.” 25 This will
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give FDA information to encourage the development of products that help smokers quit but do
not lead to initiation by children and adolescents. Last week the founder of JUUL testified to
Congress that “we don’t want any underage consumer using this product.” They need to change
the design of their product so it does not facilitate initiation by young people. If JUUL does not,
the only appropriate pathway to market its product is a smoking cessation drug under the Federal
Food, Drug and Cosmetic Act. 26
The words Addison Yeoman, the general counsel for the tobacco company, Brown &
Williamson, wrote in 1963 are equally applicable today, “we are, then, in the business of selling
nicotine, an addictive drug….” 27. A long and tragic history has taught us that nicotine addiction
begins as a pediatric disease. 28

Sincerely,

David A. Kessler MD
Former FDA Commissioner 1990-1997
Professor of Pediatrics, Epidemiology&
Biostatistics
University of California, San Francisco
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