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Objective.\p=m-\Tolearn how nicotine has been regarded by a major tobacco com-

pany.
Data Sources.\p=m-\Documentsfrom Brown and Williamson Tobacco Corporation

(B&W), the British American Tobacco Company (BAT), and other tobacco interests
provided by an anonymous source, obtained from Congress, and received from the
private papers of a former BAT officer.

Study Selection.\p=m-\Allavailable materials, including confidential reports regard-
ing research and internal memoranda exchanged between tobacco industry
lawyers.

Conclusions.\p=m-\Duringa period of 22 years (1962 to 1984), employees of B&W
and BAT conducted research and commented on the pharmacology of nicotine.
They consistently regarded nicotine as the pharmacological agent that explained
tobacco use. In the early part of the period under study, officials of the companies
wrote about nicotine addiction explicitly. Inhalation of cigarette smoke by the con-
sumer was recognized throughout the period as necessary for the normal function
of a cigarette. The documents contain little indication that research was conducted
on either the taste or the flavor of nicotine. The documents reveal an intention on the
part of B&W and its corporate parent to affect the function of the body with nicotine.

(JAMA. 1995;274:225-233)

OF THE THOUSANDS of chemicals in
tobacco smoke, nicotine may be the most
important. Nicotine makes tobacco ad¬
dictive and largely explains why people
use tobacco products.1 The addictiveness
of nicotine keeps people smoking long
enough and heavily enough for tobacco
smoke to cause serious illness and death.2
While the importance of nicotine in to¬
bacco use has been common knowledge in
medical and public health circles for years,
it has not been clear how nicotine is un¬
derstood by the tobacco companies. The
Brown and Williamson documents3 re¬
veal that Brown and Williamson Tobacco
Corporation (B&W) and its British par¬
ent company, BAT Industries (formerly
British American Tobacco Company), had
a sophisticated and scientifically accurate
understanding ofnicotine pharmacology,
including an explicit recognition of nico¬
tine's addictiveness, more than 30 years
ago. By 1963, scientists at B&W and BAT
and executives at B&W readily acknowl¬
edged to each other that nicotine is ad¬
dictive. A senior B&W executive empha-
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sized to his colleagues that they were,
essentially, in the business of"selling nico¬
tine" {1102.01; 1802.05). The documents
reveal that both B&W and BAT clearly
recognized that nicotine is pharmacologi¬
cally active, that it is addictive, and that
cigarettes are, in essence, nicotine deliv¬
ery devices. Brief glimpses into what
these documents have to say about nico¬
tine have been provided by the press and
by David A. Kessler, MD, JD, the com¬
missioner of the Food and Drug Admin¬
istration (FDA), in congressional testi¬
mony. Dr Kessler told Congress that these
documents are "relevant to the determi¬
nation of whether nicotine-containing
cigarettes are drugs" under federal law.
Ifcigarettes are drugs, the FDA has regu¬
latory jurisdiction over them.4*
THE SOUTHAMPTON RESEARCH
CONFERENCE, 1962

For many years, BAT held annual re¬
search conferences so that scientists

*We indexed the documents as part of our analysis
and assigned each one a six-digit number. Documents
are cited in this article using these numbers enclosed
in braces (eg, {1234.56}) and listed at the end of the
article after the regular reference section. The com-

plete indexed document set has been deposited in the
Archives and Special Collections Department of the
University of California, San Francisco, Library and
Center for Knowledge Management. As of this writing,
these documents are being made available via the In-
ternet at http://www.library.ucsf.edu/tobacco through
the World Wide Web.

from major subsidiary companies could
share the results of research and dis¬
cuss various issues affecting the indus¬
try.5 The 1962 research conference was
held in Southampton, England, and was
attended by 29 BAT representatives
from five countries. Four delegates from
B&W attended.

The keynote address was delivered by
Sir Charles Ellis, an executive in the Re¬
search and Development Establishment
(R&DE) at BAT's Millbank headquar¬
ters in London, England. Sir Charles be¬
gan his address with an overview of the
smoking and health issues that were fac¬
ing BAT. One of the problems at the time
was the impact of the British Royal Col¬
lege of Physicians' (RCP) first report on

smoking and health, which had been re¬
leased 4 months earlier.6 The RCP report
concluded that smoking was a cause of
lung cancer and that the British govern¬
ment should take "decisive steps" to con¬
trol the problem.

Sir Charles attempted to explain the
conclusions of the RCP report by sug¬
gesting that its authors were predis¬
posed to believing that cigarettes are
harmful for a variety of reasons. The
last reason he cited was:

[SJmoking is a habit of addiction that is
pleasurable; many people, therefore, find
themselves sub-consciously prepared to be¬
lieve that it must be wrong, [emphasis
added] (1102.01,  4}

Sir Charles acknowledged that nico¬
tine is responsible for the addictiveness
of smoking. However, he also indicated
that the tobacco industry in the United
Kingdom was funding research on
whether nicotine has beneficial proper¬
ties through the Tobacco Manufactur¬
ers Standing Committee (TMSC).
One result of the recent public discussions on

smoking and health must have been to make
each of us examine whether smoking is just
a habit ofaddiction or has any positive ben¬
efits. It is my conviction that nicotine is a
very remarkable beneficent drug that both
helps the body to resist external stress and
also can as a result show a pronounced tran-
quillising effect.... Nicotine is not only a

very fine drug, but the techniques ofadmin¬
istration by smoking has considerable psy¬
chological advantages and a built-in control
against excessive absorption. It is almost
impossible to take an overdose of nicotine in
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the way it is only too easy to do with sleep¬
ing pills. Perhaps, therefore, in the midst of
all this consideration of the possible harmful
effects of smoking you will be pleased to hear
that T.M.S.C. is supporting work to elucidate
the effects ofnicotine as a beneficent alkaloid
drug, [emphasis added] (1102.01, pp 15-16}

BATTELLES NICOTINE
RESEARCH PROGRAM

Not disclosed in Sir Charles' 1962
speech was contract research on nico¬
tine that was being conducted for BAT
by the Battelle Memorial Institute labo¬
ratory in Geneva, Switzerland. The ul¬
timate purpose of the project was to
develop a novel nicotine delivery device
that would avoid the toxicity of conven¬
tional cigarettes.

Battelle undertook several projects
for BAT on nicotine from the late 1950s
through about 1967. Project Hippo I in¬
volved animal experiments exploring the
effects ofnicotine on stress, weight gain,
water balance, and hormonal regulation.
Project Hippo II extended this work on
the hypothalamic effects of nicotine by
exploring whether nicotine acted in ways
similar to major tranquilizing drugs, such
as reserpine. A separate series of ex¬

periments worked out the pharmacoki-
netics of nicotine (absorption, distribu¬
tion, and fate). Finally, Project Ariel
was a project to develop an alternative
nicotine delivery device: a product that
would provide the consumer with nico¬
tine while delivering negligible amounts
of the other toxins found in tobacco
smoke.

Project Hippo I
Project Hippo I explored nicotine's role

in several areas involving hypothalamic
functions, including reduction of stress,
inhibition of weight gain, maintenance of
water balance (hormonally controlled
through the hypothalamus), and regula¬
tion of gonadotropic hormones. The re¬
sults of Project Hippo I are described in
a January 1962 report from Battelle to
BAT (1212.011. The report explicitly ac¬

knowledges the central importance of
nicotine in tobacco use:

It is an everyday experience to each smoker
that smoking a cigarette helps mastering the
numerous stressful stimuli of modern life.

This effect is possibly one of the most
powerful reasons which make one smoke.

How does nicotine exert this action?
(1212.01,  6)

In these experiments, Battelle tested
some of the most advanced neuroendo¬
crine theories of the day. Since the mid
1950s, neuroendocrinologists had been
coming to understand the central role of
the hypothalamus in the regulation of
pituitary gland function.7·8 Among the
pharmacological phenomena studied by

Battelle was tolerance to nicotine. The
report noted that tolerance could be in¬
duced in all rats studied.

Project Hippo I included an elegant
series of experiments on weight control
in rats using nicotine. Nicotine inhibited
food intake in both tolerant and nontol¬
erant animals. Reserpine did not modify
this action of nicotine. Nicotine rapidly
stimulated the mobilization of lipid de¬
posits and stimulated the degradation
offree fatty acids. Each ofthese actions
was in the direction expected for a drug
that would be of benefit in controlling
obesity {1212.01,  3). The Battelle work
on weight control preceded published
accounts of these phenomena by 20
years.1·9 The first scientist to publish
work in this area (in 1982) has indicated
that the fact that these data were not
published seriously delayed progress in
this area (Neil E. Grunberg, written
communication, December 9,1994). The
Hippo I report concludes with the fol¬
lowing observations:
From all our data it seems that the effect of
nicotine in the "stress reaction" is a very
prominent and a very complicated one.

The understanding and thorough investiga¬
tion of this effect seems of the greatest impor¬
tance: it is by this very effect that nicotine acts
as a "tranquilliser." {1212.01,  48)
Project Hippo II

Battelle extended its research on the
hypothalamic actions ofnicotine in Project
Hippo II. The primary purpose ofProject
Hippo II was to determine whether nico¬
tine's effects on the brain were similar to
the effects of tranquilizing drugs, particu¬
larly reserpine. The findings are described
in an interim report (1962) {1212.02} and
a final report (1963) {1212.03). The interim
report discusses the thinking behind
Project Hippo II.
Is it possible to perceive any similarities be¬
tween these effects of the new drugs called
"tranquilizers" and the feeling of comfort
experienced by a smoker?

Some of these similarities appear at first
sight and are certainly worth while studying:

1. Nicotine, like reserpine itself, releases
noradrenaline from its stores; it seems also
to release serotonine stores from the brain.

2. The administration of one dose of nico¬
tine enhances the hyperproduction of cortico¬
steroide in the adrenal consecutive [sic] to a

stress, as does reserpine itself. {1212.02,  15)
The final report on Project Hippo II

indicates why BAT was interested in
comparingnicotine and reserpine: there
was concern that the then new tran¬
quilizing agents would compete with
cigarettes as stress reducers. In this
regard, the results of Battelle's re¬
search must have been reassuring to
BAT, since the experiments demon¬
strated that nicotine had far fewer ad¬
verse effects than reserpine.

The report noted two beneficial ef¬
fects of nicotine:
The so-called "beneficial" effects of nicotine
are of two kinds:

1. Enhancing effect on the pituitary-
adrenal response to stress;

2. Regulation of body weight. (1212.03,  2)
The report assumed that tolerance,

withdrawal, and addiction to nicotine
were real phenomena:
A quantitative investigation of the relations
with time of nicotine—and of some possible
brain mediators—on adreno-corticotrophic
activity could give us the key to the expla¬
nation of both phenomena of tolerance and of
addiction, in showing the symptoms of with¬
drawal. (1212.03,  4)

The hypotheses guiding Hippo II are
summarized in a diagram reproduced in
the Figure (1212.03,  5). In this model,
nicotine acts in the brain and at the level
of the hypothalamus to affect appetite,
stress reactions mediated through the
adrenal gland, and changes in blood
pressure and in water balance (antidi-
uretic effect). The experimental data
gathered by the Battelle scientists in
Hippo I and Hippo II provided direct
empiric support for this model.

The Fate of Nicotine in the Body
In addition to conducting the Hippo

projects for BAT, Battelle also studied
how nicotine is absorbed into, distrib¬
uted within, and eliminated from the
body. This work seems to have been
part of the overall development process
for Ariel, the code name for BAT's al¬
ternative nicotine delivery device. To
properly design such a product, BAT
needed basic pharmacokinetic data. The
results of these pioneering experiments
are described in a May 1963 report en¬
titled "The Fate ofNicotine in the Body"
(1213.01). The report begins:
There is increasing evidence that nicotine is
the key factor in controlling, through the
central nervous system, a number of benefi¬
cial effects of tobacco smoke, including its
action in the presence ofstress situations. In
addition, the alkaloid [nicotine] appears to
be intimately connected with the phenomena
of tobacco habituation (tolerance) and/or
addiction. Detailed knowledge of these ef¬
fects of nicotine in the body of a smoker is
therefore of vital importance to the tobacco
industry, not only in connection with their
present standard products, but also with re¬

gard to future potential uses of tobacco alka¬
loids, [emphasis added] (1213.01,  1)

Inhalation is essential for nicotine
absorption from a cigarette.1 To study
the absorption of nicotine, Battelle used
nicotine labeled with carbon 14 to mea¬
sure the amount of nicotine absorbed by
different types of smokers. The two
subjects described as "non-inhalers" ab¬
sorbed 22% and 42% of the nicotine
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Diagrammatic Representation of the Effects of Nicotine
and of Reserpine on Hypothalamopituitary Functions
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Brown and Williamson (B&W) had a sophisticated understanding of how nicotine acts on the nervous sys¬
tem in 1962, when it was conducting the Project Hippo research. CRF indicates corticotropin-releasing fac¬
tor; GRF, gonadotropin-releasing factor; TRF, thyrotropin-releasing factor; and SRF, somatotropin-releasing
factor. (Typeset from a manuscript page of a B&W document {1212.03,  5} with correction of spelling and
typographical errors.)

drawn into their mouths while most of
those who inhaled absorbed between
70% and 90% of the ingested dose. The
two subjects who "eject[ed] the smoke
immediately after inhalation" had nico¬
tine absorption rates in the 40% to 50%
range. Daily consumption of nicotine
among these subjects was found to
range from 10 to 91 mg (1213.01,  8}.
These data demonstrate the importance
of inhalation for nicotine absorption
from cigarette smoke. Inhalation is un¬
related to taste and flavor; it is only im¬
portant for nicotine absorption into the
blood stream.10

The report also discusses earlier
work on nicotine absorption, which had
demonstrated that freebase nicotine is
absorbed more rapidly than nicotine
salts. Nicotine exists in the freebase
form at an alkaline pH. In acidic envi¬
ronments, nicotine exists as a salt. The
more rapid the absorption, the greater
the impact nicotine has on the brain.11

The report concludes with a discus¬
sion of nicotine metabolism in the con¬
text of tolerance and addiction. It was
known that tolerance can develop either
from metabolizing a drug faster with
repeated exposure (metabolic toler¬
ance) or from adaptation to the drug at
the level of the target tissue (cellular

tolerance). It was also clear at the time
that there is an important relationship
between the development of tolerance
and the potential a drug has to cause
addiction.

Although tolerance to some drugs may de¬
pend on accelerated enzymatic breakdown,
prolonged consumption of others, including
morphine, appears to induce cellular adap¬
tions. In any case, the present results offer
no conclusive evidence for any particular
mechanism involved in tolerance to nicotine,
nor do they indicate a lead to the phenom¬
enon of addiction. We believe that both toler¬
ance and addiction are intimately con¬

nected, and that it would be most useful to
investigate the two phenomena with regard
to cellular adaptation, especially in target
organs of the central nervous system, [em¬
phasis added] {1213.01,  27)

The authors clearly understood nico¬
tine pharmacology in terms of tolerance
and addiction. Indeed, at about this
time, they wrote Sir Charles Ellis a

thoughtful, brief essay on a possible
mechanism for nicotine addiction (see
below).

Within a few weeks of the transmis¬
sion of "The Fate of Nicotine in the
Body" to BAT, Sir Charles sent a copy
to William S. Cutchins, president of
B&W. In his cover letter, Sir Charles

asked that the report be given no wider
circulation than the Hippo reports had
received. He noted:
[The report] is an account of work which has
been carried out in association with the other
researches which were sent to you recently
under the title of HIPPO. I feel sure you will
agree that a knowledge of the fate of nicotine
in the body is a necessary accompaniment to
studying the physiological effects that nico¬
tine can produce. (1200.16)

The documents do not include any
acknowledgment from Cutchins, but
the man who would shortly replace him
as president, Ed Finch, received the
report along with an accurate summary
of the research prepared by the B&W
vice president of research, T. M. Wade,
Jr (1200.06).

A Tentative Hypothesis
on Nicotine Addiction

The Battelle scientists who conducted
the Hippo projects also wrote a specu¬
lative essay about the mechanism un¬

derlying nicotine addiction. "A Tenta¬
tive Hypothesis on Nicotine Addiction"
(1200.01) sought to explain nicotine tol¬
erance, withdrawal, and addiction in
terms of neuroendocrinology.
The hypothalamo-pituitary stimulation of
nicotine is the beneficial mechanism which
makes people smoke; in other words, nicotine
helps people to cope with stress. In the be¬
ginning of nicotine consumption, relatively
small doses can perform the desired action.
Chronic intake of nicotine tends to restore
the normal physiological functioning of the
endocrine system, so that ever-increasing
dose levels of nicotine are necessary to
maintain the desired action. Unlike other
dopings, such as morphine, the demand for
increasing dose levels is relatively slow for
nicotine.

In a chronic smoker the normal equilibrium
in the corticotropin-releasing system can be
maintained only by continuous nicotine in¬
take. It seems that those individuals are but
slightly different in their aptitude to cope
with stress in comparison with a non-smoker.
If nicotine intake, however, is prohibited to
chronic smokers, the corticotropin-releasing
ability of the hypothalamus is greatly re¬

duced, so that these individuals are left with
an unbalanced endocrine system. A body left
in this unbalanced status craves for renewed
drug intake in order to restore the physiologi¬
cal equilibrium. This unconscious desire ex¬

plains the addiction of the individual to nico¬
tine, [emphasis added] (1200.01, pp 1-2)

Pharmacological research at Battelle
sponsored by BAT in the early 1960s
was based on a paradigm of addiction. It
sought to elucidate "beneficial" effects
of nicotine, specifically stress reduction
and weight loss. The work included
fundamental pharmacokinetic studies
with an eye toward future product de¬
velopment.

Downloaded From: http://jama.jamanetwork.com/ by a Florida International University Medical Library User  on 06/14/2015



Reaction to Battelle Research
at B&W

The documents include internal dis¬
cussions over whether to share the re¬
sults of the Battelle research with the
US Public Health Service, which was
then conducting the review that would
become the 1964 surgeon general's re¬

port {1200.10,1200.12,1802.01,1802.02,
1802.05}. The exchanges demonstrate
that B&W and BAT executives regarded
these studies as reliable. (The reports
were not shared.)

As part of this internal discussion of
whether to share the Battelle reports
with the US Public Health Service,
B&W's general counsel, Addison Yea-
man, summarized his views about nico¬
tine in a memorandum dated July 17,
1963 {1802.05). Yeaman saw the Bat¬
telle work on nicotine as a way to justify
smoking because of its positive benefits.
IfB&W could remove harmful constitu¬
ents from smoke, it could then, with a
clear conscience, promote cigarettes as
nicotine delivery devices for people un¬
der stress. The memo opens:
The determination by Battelle of the "tran-
quilizing" function of nicotine, as received by
the human system in the delivered smoke of
cigarettes, together with nicotine's possible
effect on obesity, delivers to the industry
what well may be its first effective instru¬
ment of propaganda counter to that of the
American Cancer Society, et al, damning
cigarettes as having a causal relationship to
cancer of the lung. {1802.05,  1)

Yeaman saw nicotine as being impor¬
tant for its "tranquilizing" effects, not
for its taste. In fact, he even mentions
taste and nicotine separately in the
document, indicating that these quali¬
ties are distinct. Toward the end of the
memo, he noted:
Moreover, nicotine is addictive.

We are, then, in the business of selling
nicotine, an addictive drug effective in the
release of stress mechanisms, [emphasis
added] {1802.05,  4)

Project Ariel
The basic pharmacology embodied

in the Battelle projects was founded on
the realization that cigarettes are nico¬
tine delivery systems. In the process of
delivering nicotine, however, cigarettes
also deliver many carcinogens and other
toxins. BAT, with help from Battelle,
developed an alternative delivery sys¬
tem to administer nicotine free of the
toxins from tobacco smoke. The design
goal was a safe cigarette. The device
was code-named Ariel.

Two patents were issued to Battelle on

Ariel, but BAT's Sir Charles Ellis is
listed in both as the lead inventor.12,13 A
1970 letter from BAT to Addison Yea¬
man at B&W notes that "the patents

were put in Battelle's name rather than
B.A.T.'s for security reasons" (1202.01,
pi). Ariel relied on burning tobacco to
heat a centrally arranged tube containing
nicotine and an aerosol generator, a ma¬
terial such as water that would form an
aerosol when heated and then cooled.
The consumer would inhale through the
central core and avoid taking in tobacco
smoke. Nicotine dissolved in the droplets
could be inhaled as part of the aerosol.

The patents for Ariel emphasize the
importance of nicotine for the smoking
experience and indicate that its action is
pharmacological. One of the patents
notes:
A total and satisfying "smoke" can be ob¬
tained with a high nicotine to tar ratio or, as
sometimes expressed, a low ratio of total
particulate matter (T.P.M.) to nicotine. This
latter ratio can readily be reduced to one-

quarter or less of the values normally ex¬

pected of smoke from cigarettes having no

special provision for reducing the ratio. If
desired, the nicotine content may be made
normal, but with little of the normal par¬
ticulate and vapor phases.

Thus, when the smoking device is smoked
the smoker will draw into his mouth a small
amount of smoke adequate to satisfy the
taste of the smoker along with the nicotine
containing aerosol.

Although the invention thus seeks pri¬
marily to furnish a smoking device which
will yield nicotine in an acceptable form,
both psychologically and physiologically,
but without the necessity for taking into the
system so much of the products of combus¬
tion as is usual when smoking a conventional
cigarette, it may also be used mainly or par¬
tially as a means for achieving greater free¬
dom for influencing the taste of the smoke,
for introducing flavors and so forth.t [em¬
phasis added]

This patent demonstrates the pharma¬
cological role nicotine plays in cigarettes.
It shows that the essence of a conven¬
tional cigarette, stripped of its undesir¬
able elements, is "a smoking device which
will yield nicotine in an acceptable form,
both psychologically and physiologically."
While the product was never brought to
market, its design and conception dem¬
onstrate what BAT and B&W thought
was the most important part of their to¬
bacco products: nicotine.

Ariel continues to live on at B&W.
The company has received three addi¬
tional patents based on the Ariel con¬

cept, most recently in 1994.1416
BAT'S INTERNAL WORK
ON NICOTINE

BAT also conducted studies on nico¬
tine at its own laboratory in Southamp¬
ton and at other company laboratories

\s=d\Reference 13, column 2, lines 30-38,52-55, and 66,
and column 3, line 3.

around the world. Some ofthese research
activities are described in reports of
BAT's annual research conferences.
Other research activities on nicotine are
described in site visit reports and in
research reports. These documents in¬
dicate that the central importance of
nicotine was recognized throughout the
company over an extended period oftime
and that nicotine was useful for its phar¬
macological properties.

In September 1969, D. J. Wood from
R&DE at BAT gave a presentation for
company executives about the R&D
work the company was doing. The notes
of his talk, which summarize the work
being done on nicotine, provide numer¬
ous details about this systematic pro¬
gram of pharmacological research:
The presence of nicotine is the reason why
the tobacco plant was singled out from all
other plants for consumption in this rather
unusual way.

Nicotine has well documented pharmaco¬
logical action. It is claimed to have a dual ef¬
fect, acting both as a stimulant and a tran¬
quilliser. It is believed to be responsible for
the "satisfaction" of smoking, using this term
in the physiological rather than the psycho¬
logical sense.

Investigations at R.&D.E. are aimed at
finding out more about the factors control¬
ling nicotine absorption in the human respi¬
ratory system.

Extractable and Non-extractable nicotine
(define).

Possibility of getting satisfaction from
fairly low nicotine cigarettes, provided suffi¬
cient nicotine is in the extractable form.

Certain medical studies would seek to
blame nicotine for cardio-vascular disease, so
high levels of total nicotine are not likely to
be fashionable in health-conscious countries
in the future.

Mention absorption of nicotine via the
mouth, e.g. cigar smokers. {1184.02,  7)

BAT Research on Nicotine
Robert J. Johnson, a senior scientist

with B&W research and development,
summarized a June 1967 meeting to dis¬
cuss past and present research on nico¬
tine. Sir Charles Ellis started the meet¬
ing by reminding those present "that he
had first brought out the concept that
we are in a nicotine rather than a to¬
bacco industry" {1201.01,  10}.

Dr Johnson described six areas of re¬
search on nicotine that the BAT R&D
group had on its agenda at the time. These
included Project Ariel, studies on "ex¬
tractable and non-extractable" nicotine,
the pH of tobacco smoke (related to the
work on extractable nicotine), alkaline fil¬
ter additives "which selectively increase
nicotine delivery," the synthesis ofradio-
labeled nicotine, and studies on the or-

ganoleptic properties ofnicotine {1201.01,
pp 10-11}. The proportion ofnicotine that
was extractable with chloroform was ree-
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ognized to be a bettergauge of "strength"
of tobacco products than the total nico¬
tine level. It was thought that extract-
able nicotine reached the brain more

quickly than unextractable nicotine
(1205.01). Extractable nicotine was, es¬

sentially, free nicotine, the form that is
more easily absorbed across biologic
membranes.1

The research program was concerned
with the delivery of nicotine in smoke
and its absorption. The organoleptic
work comes closer than anything else in
the documents to suggesting an interest
in the taste and flavor of nicotine, but it
actually seems to have been more con¬
cerned with the irritating properties of
nicotine on mucous membranes. This is
an important problem in cigarette de¬
sign since alkaline nicotine, which is
readily absorbed in the mouth, is also
irritating to the throat.10

A filter additive (polyethyleneimine
[PEI]) that boosted the delivery of "ex-
tractable nicotine" by alkalinizing ciga¬
rette smoke was used in a series of hu¬
man test panel experiments (1205.03).
Increased levels of "extractable nico¬
tine" increased the "impact of inhaling"
while producing a "small increase" in
throat and nose irritation. Mouth im¬
pact and mouth irritation were unaf¬
fected.

Research Conference, 1967
The 1967 R&D conference was held

during a 3-day period in October
(1165.01, 1165.02, 1165.03). Among the
underlying assumptions the participants
explicitly agreed on were the following
having to do with nicotine:
There is a minimum level of nicotine. Smok¬
ing is an addictive habit attributable to
nicotine and the form ofnicotine affects the
rate of absorption by the smoker.

If there is no inhaling, there is no lung
cancer or respiratory disease.

Smoking has both physiological and psy¬
chological effects.

There will be some government involve¬
ment in the tobacco industry in the future,
[emphasis added] (1165.01,  2)

A handwritten edit in the document
changes the phrase "an addictive habit"
to "a habit."

The meeting notes reflect a concern
with the inevitability of future govern¬
ment regulation.
It was agreed that smoking is likely to be
associated with health continuously in the
future and that it was not a passing phase. It
was likely, moreover, that tobacco would be
involved in legislation of a food and drug
administration nature in respect both of
product and of manufacture, [emphasis
added] (1165.01,  4}

Thus, the top BAT scientists recog¬
nized that health concerns were never

going to disappear (ie, be disproven).
Furthermore, they felt that FDA-style
product regulation could be justified by
the public health community.

Ariel was discussed, as was "a ciga¬
rette aimed to be pleasantly non-
inhalable" {1165.02,  5}. Moreover, "[i]t
was noted in passing that the trend
towards making cigarlets [little cigars]
milder and therefore more easily inhal-
able was undesirable on health grounds"
{1165.02,  5}. These two comments em¬

phasize the importance of inhalation to
the normal functioning of cigarettes as
well as the fundamental problem that
this poses in the production of disease.

The importance of nicotine was em¬

phasized elsewhere in the conference
notes as well:
A general discussion followed on basic as¬

sumptions which guided thinking in the field
of smoking and health. While recognizing the
importance of psychological factors in smok¬
ing and the possibility that some smokers
would accept non-nicotine cigarettes, it was
felt that nicotine is importantfor the major¬
ity of smokers and that the form ofnicotine
can be significant. It was also considered
that nicotine will be increasingly subject to
attack. It was agreed that there will be
increasing government involvement in the
industry, [emphasis added] {1165.02,  6)

In the context of the laboratory work
these scientists were doing on nicotine
at the time, these comments emphasize
the importance of nicotine as a pharma¬
cological agent in tobacco products.
Research Conference, 1968

A major conclusion of the BAT re¬
search conference in 1968 concerned the
need to look for substances that would
have the actions of nicotine in the brain
but that would not be toxic to the circu¬
latory system. The intended effects were
"brain stimulation and stress-relief":
In view of its pre-eminent importance, the
pharmacology ofnicotine should continue to
be kept under review and attention paid to
the possible discovery of other substances
possessing the desired features of brain
stimulation and stress-relief without direct
effects on the circulatory system. The possi¬
bility that nicotine and other substances to¬
gether may exert effects larger than either
separately (synergism) should be studied
and if necessary the attention of Marketing
Departments should be drawn to these pos¬
sibilities, [emphasis added] {1112.01,  3)

Thus, the pharmacological effects of
nicotine were of "pre-eminent impor¬
tance," and it was believed that other
substances that could do the same thing
without adversely affecting the circula¬
tory system should be sought. This
conclusion may have led to work that
would be reported internally at BAT's
R&D laboratories a few years later on
nicotine analogues.

Research Conference, 1969
The minutes of the 1969 research con¬

ference include several salient comments
related to nicotine (1169.01).

In discussing PEI-treated filters (PEI
is an additive that boosts extractable
nicotine delivery), the minutes note that
a suggested upper limit for PEI is 3% of
the filter by weight because of concern
about adverse effects on bioassay (toxi¬
cology) tests (1169.01,  8).

Nicotine came up in the discussion of
nontobacco materials for smoking:
There was a general discussion on non-
tobacco materials and, largely due to the dif¬
ficulties foreseen with the addition of nico¬
tine, the Conference did not envisage at
present the likely success of a totally non-
tobacco cigarette. However, it now seems
quite likely that non-tobacco materials will
be successfully incorporated into cigarettes
as blend constituents, particularly in health
oriented products. A large usage of non-
tobacco materials would be likely to increase
the demand for high-nicotine tobaccos, [em¬
phasis added] (1169.01,  8)

The provision of a completely tobac¬
co-free product was seen as unlikely
because in such a case, nicotine would
have to be added. It is doubtful that this
represented a technical obstacle, which
suggests that this judgment reflected a

perceived regulatory barrier. Were
nicotine to be added to a tobacco sub¬
stitute material, it might not have been
a large step for a drug regulatory au¬

thority, such as the FDA, to raise ques¬
tions about whether the nicotine in this
instance was a drug.

Research Conference, 1970
A research conference was held in No¬

vember 1970 (1170.01). As had been dis¬
cussed the previous year, pure nicotine
was not to be used as an additive in a
tobacco product, but a high-nicotine to¬
bacco extract was permissible.
The addition of nicotine to SM [substitute
materials] was considered, and it was rec¬
ommended that nicotine per se, should not be
used inside any tobacco factory. However,
high nicotine content tobacco extract might
be added. So long as SM remains a blend
constituent, it would not be considered
desirable for the supplier to include nicotine
in the formulation. Nevertheless, for pur¬
poses of laboratory experimentation under
suitable controls, nicotine-containing mate¬
rials offered by suppliers may be used.
(1170.01,  4)

Once again, this conclusion seems to
reflect a regulatory, rather than a tech¬
nical, concern.

The Canadian subsidiary was encour¬

aged to explore the development of re¬
constituted tobacco with high-nicotine
tobaccos (1170.01,  5). Consumer needs
were to be addressed:
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It was agreed that insufficient work is being
done on those benefits perceived by the con¬

sumer, and that psychological and pharma¬
cological studies should be initiated, both at
industry and group level, to identify the
consumers' needs. (1170.01,  9)

The importance of pharmacological
research to identify consumer needs il¬
lustrates the underlying intent of BAT
and B&W as reflected in the approach
taken by the companies' leading scien¬
tists.

Studies on Central Nervous System
Effects of Nicotine

The documents include summaries of
several research reports that examine
the effects ofnicotine on the central ner¬
vous system. Two electroencephalo-
graphic (EEG) studies of smoking were

reported in 1974 {1205.14,1205.15). The
first, from B&W in Louisville, Ky, was
undertaken to facilitate product devel¬
opment.
The development of new products and the
modification of existing ones requires that
we have some knowledge of the smoker to¬
ward whom these efforts are directed. The
work described in this report is focused on
the acute, or immediate physiological re¬
sponse of smokers. {1205.14,  1)

In saying that product design can be
guided by pharmacological studies such
as this, the authors reveal an intention
to affect the structure or function of the
body.

The results were interpreted as

showing both psychological and phar¬
macological effects of smoking.
We presently interpret these responses of
the smokers to the two cigarettes in both
psychological and pharmacological terms.
The alpha abundance reflecting a subjective
or conditioned response to smoke and alpha
amplitude indicating pharmacological re¬
sponse to nicotine. {1205.14,  5)

The second EEG study was con¬
ducted by A. K. Comer and R. E.
Thornton at BAT's Southampton labo¬
ratory (1205.15). The study found that
smoking increases the brain wave ac¬

tivity being measured in some subjects
but decreases it in others. In the dis¬
cussion, the authors note that nicotine
"has been assumed to be the main
pharmacologically active component in
smoke." They speculate that the dispar¬
ate results may be explained by the hy¬
pothesis "that smoking may assist some

people to optimise the level ofactivity in
the brain."

Research Conference, 1974
By the 1970s, dilution of mainstream

cigarette smoke with room air had be¬
come a major technique for reducing
machine-measured tar and nicotine de¬
liveries.2'10·1718 Termed "ventilation," di-

lution was accomplished with a variety
of techniques, including the use of po¬
rous cigarette paper and the drilling of
holes around the filter tip. The BAT
research conference inJanuary 1974 dis¬
cussed research at the BAT laboratory
in Germany, which showed that smok¬
ers adjust the way they smoke to con¬
trol the levels of nicotine in their blood.

An apparent replication of the Ger¬
man work was completed in the follow¬
ing year in Canada. The "Chronology of
B&W's Smoking and Health Research"
includes the following item for 1975:
Compensation study conducted by Imperial
Tobacco Co., a BATCo affiliate, [shows that
a smoker] adjusts his smoking habits when
smoking cigarettes with low nicotine and
TPM [total particulate matter] to duplicate
his normal cigarette nicotine intake. (Impe¬
rial Tobacco Project T-8077) (1006.01,  27)

BAT scientists continued to study
compensation. By 1984, the consensus

among them was that consumers ad¬
justed their smoking behavior to
achieve specific nicotine dosing. The
immediate signal consumers got to
gauge nicotine dose was the "impact" of
the puff on the throat. The impact, in
turn, was a signal to the consumer about
the dose that would be absorbed. This
was summarized at a joint R&D/
marketing conference in 1984 as fol¬
lows: "it is accepted that nicotine is both
the driving force and the signal (as im¬
pact) for compensation in human smok¬
ing behaviour." (1226.01,  56)

The inhalability of tobacco smoke was
discussed at the 1974 research confer¬
ence and led to two summary conclu¬
sions. The first dealt with cigars:
The policy of discouraging inhalable cigars
was questioned. On the one hand, it was
suggested that more behavioural informa¬
tion was necessary before a judgment could
be made and, on the other, that our present
policy of caution is correct. (1125.01,  4)

The second was about cigarettes:
Although the Conference had concluded in
the past that the non-inhalable cigarette was
a worthwhile concept, no work had been
done in this field and the operating compa¬
nies represented did not feel that it present¬
ed a realistic approach. It was agreed to re¬
cord a difference of view on this subject.
(1125.01,  4)

The rapid absorption of nicotine from
inhaled smoke in the lungs is the chief
advantage cigarettes have over cigars,
the smoke from which is usually not in¬
haled, in producing the desired phar¬
macological effects.19

Research Conference, 1978
The pharmacology ofnicotine was fea¬

tured in discussions at the 1978 research
conference:

The two themes being contemplated for fu¬
ture work by the Verband [in Germany] are
the beneficial effects of nicotine as a drug,
and a study of blood and urine levels of
specified constituents to explore the degree
of compensation by cigarette smokers.
{1174.01,  2)

At another point, the importance of
improving the dosing of nicotine from
cigarettes was emphasized:
With conventional cigarettes, the transfer of
nicotine to the smoker from the tobacco has
very low efficiency. Potentially, therefore,
opportunities exist for very big savings in
tobacco if this low efficiency can be greatly
increased. {1174.01,  4)

This comment relates to the fact that,
in general, a smoker absorbs only about
10% of the nicotine found in a cigarette.20
This can be increased to a maximum of
about 40% with intensive smoking tech¬
niques. The comment is meaningless if
the manufacturer's intent is the delivery
of nicotine for taste. The comment only
has meaning in the context of nicotine
absorption.
Research Conference, 1980

While the documents do not include a

summary report on the 1980 research
conference, they include a set of notes
made by Dr R. A. Sanford, vice presi¬
dent of R&D at B&W, in response to a

questionnaire circulated by Dr Alan
Heard of BAT R&D about the proposed
agenda for this conference {1132.01}. The
document is somewhat cryptic: since it
only supplies answers, it is not clear
what the questions were. In light of the
work BAT had previously done on
smoker compensation, though, one ofDr
Sanford's responses deserves mention.

On a proposed discussion of "compen¬
sation/smoker behaviour," Dr Sanford
indicated that B&W had "definite in¬
terest" in the area, but he also noted
that this area of research was "danger¬
ous" {1132.01,  3}. The obvious danger,
from B&W's perspective, would have
been that the compensation phenomenon
demonstrated the customers' desire for
nicotine in a way that undermined the
company's implied statements about the
health benefits ofswitching to low-yield
cigarettes and its public statements
about smoking being a matter of free
choice. Data on this phenomenon from
the company could be embarrassing.
Research Conference, 1982

The first entry in the minutes for the
September 1982 research conference, un¬
der the heading "Subjects of Major
Group Importance," is "Human Smok¬
ing Behaviour." Nicotine research and
psychological studies ofconsumers form
the bulk of this section. One conclusion
was:
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More must be known about how different
consumers smoke different products and de¬
rive different levels of satisfaction or re¬
sponse therefrom. We are concerned with
two aspects: (a) Sensations and responses at
the mouth level—which influence initial se¬
lection and brand loyalty, (b) The pharmaco¬
logical result of smoke uptake. (1179.01,  1)

The minutes outline work under way
in Germany on precise nicotine dose
measurements in consumers, in Canada
on puff duplication techniques to mea¬
sure smoker behavior with precision,
and work planned in the United States
at B&W on surreptitious videotaping to
measure smoking in natural settings.
While the BAT research program at
its Southampton facility was aimed at
identifying market segments based on

"smoking behavioural characteristics,"
it also was paying attention to "the bio¬
chemistry and pharmacology associated
with the inhalation of major smoke
components" (1179.01, pp 2-3).

A design objective for new products
was

to enhance or maximise sensory and phar¬
macological sensations, i.e. to "make the
smoke work harder" so as to achieve maxi¬
mum sensation at a given delivery level
without encouraging the smoker to compen¬
sate, [emphasis added] (1179.01,  3)

In this statement, the R&D staffs of
BAT and B&W showed their under¬
standing of the purpose of a cigarette.
"Pharmacological sensations" are not
only intended but are to be manipulated
so that the consumer won't have to take
in more smoke than intended to get the
right dose of nicotine.

Miscellaneous Studies and
Statements Related to Nicotine

Several other conference presentations
by BAT scientists in 1976 and 1977 em¬

phasized the importance of nicotine. At a
conference on smoking behavior, A. K.
Comer gave a presentation entitled "The
Smoking Habit: Some Current Views on
the Role of Nicotine." Her review indi¬
cated that nicotine's effects on the brain
are among the important reasons people
smoke (1207.01). R. E. Thornton, in a talk
entitled "Some 'Benefits' of Smoking,"
reviews improvements in performance
from smoking and psychological "benefits"
(1223.01,  1), related mainly to pharma¬
cological effects ofnicotine (1223.01). They
include improved performance ofvigilance
tasks, pleasure from smoking because of
stimulation of the limbic system of the
brain, amelioration of the symptoms of
mental illness, weight control, counter¬
acting the effects of other drugs, such as

marijuana, and a reduction in the symp¬
toms of Parkinson's disease.

Two BAT R&D (Southampton) re¬

ports ofmethods for measuring nicotine

and cotinine levels in blood and urine
provide valuable insights into the im¬
portant role BAT scientists thought nico¬
tine played in smoking behavior {1208.04,
1208.05). The first study, from May 1980,
states:
In some instances, the pharmacological re¬
sponse of smokers to nicotine is believed to
be responsible for an individual's smoking
behaviour, providing the motivation for and
the degree of satisfaction required by the
smoker. (1208.04,  2)

The second report describes a tech¬
nique for estimating the "whole body
nicotine dose to the rat following intra¬
venous administration." The authors'
interest in using knowledge of the ab¬
sorbed dose of nicotine as an aid in
cigarette design is revealed in the re¬

port's description of the value of the
new technique:
This technique has an immediate and direct
relevance for (i) animal toxicity studies in the
comparative assessment of cigarettes, (ii)
human behavioural studies in the assess¬
ment of an individuals' nicotine dose in
response to modification in cigarette design.
(1208.05,  1)

Thus, the absorbed dose of nicotine
was regarded as an important consid¬
eration in cigarette design. Cigarettes
for which the delivered nicotine dose is
a design parameter would seem to fall
squarely under the definition of a drug
in the Food, Drug, and Cosmetic Act.21
One of the definitions of "drugs" in the
act is "articles (other than food) in¬
tended to affect the structure or any
function of the body of man or other
animals" [21 USC §321 (g)(1)].

A similar concern with the relation¬
ship of nicotine dose and product design
is evident in a paper describing the
conclusions of a research conference
setting priorities for the R&D group at
Southampton in 1984 (1210.01). Under
the category "Smoker Behaviour," a
series of studies was planned, which,
among other things, would explore "the
efficient use of smoke nicotine through
pH modification" {1210.01,  2}.
These studies will identify the relationship
between nicotine dose and nicotine-related
subjective improvement. This will further
help to identify the relationship between
product acceptability and smoker satisfac¬
tion. (1210.01,  2)

This comment ties together the terms
satisfaction, nicotine dose, and nicotine-
related subjective improvement. This,
too, is about affecting the structure and
function of the body, not about simply
using nicotine as a flavoring agent.
Research Conference, 1983

The 1983 research conference covered
a variety of topics related to nicotine

(1180.07). These included inhalation and
nicotine itself.

The minutes of the meeting focused
on the tension between delivering an
effective dose ofnicotine to the consumer
and minimizing the delivery oftar to the
lungs. These were discussed under the
category of "Inhalation and Product Im¬
provement."
There are two potential ways of modifying
the cigarette for product improvement: (i)
reduced retention of smoke in the lung [and]
(ii) increase of the level of irritation to reduce
depth of inhalation.

Although it was appreciated that irritation
may be changed to give a product advantage,
it was agreed that the research should con¬
centrate on the first route, ie the modifica¬
tion of the smoke aerosol to decrease the
amount of smoke retained in the lung. An
important criterion is that any changes made
to the product must not damage smoker
acceptability—indeed the aim must be to in¬
crease it.

The basic assumption is that nicotine,
which is almost certainly the key smoke
component for satisfaction, is fully released
to the body system before exhalation takes
place. It is essential, therefore, to attempt to
quantify the change in chemical composition
between inhaled and exhaled smoke under
different conditions of smoking, ie shallow,
medium and deep inhalation. The absorption
of nicotine via the nasal cavity should also be
investigated. (1180.07,  10)

Nicotine absorbed through the lungs
was essential for the provision of "sat¬
isfaction" to the consumer, that is, for
the normal functioning of a cigarette.
The noninhalable cigarette was not a
realistic alternative, so to reduce tar
absorption, the smoke should be ex¬
haled as quickly as possible. This, in
turn, suggested a series of experiments
to measure nicotine absorption as a
function of lung retention time. While it
is not known if these studies were done,
the quoted passage clearly shows that
the absorption of nicotine is necessary
for the intended functioning of a ciga¬
rette.

The 1983 meeting developed a re¬
search agenda on nicotine itself. The
notes on nicotine are:

The growing concern about compensation is
focussing attention on the role of nicotine in
the smoking process. It was agreed that we
must know as much as possible about:

-

factors that affect the transfer of nico¬
tine from leaf to smoke aerosol

-

factors that influence the rate of transfer
of nicotine from particulate matter to the
vapour phase

-

the contribution of nicotine to smoke
sensory characteristics (including harshness
and irritation)

-

the site and mechanisms ofabsorption of
nicotine within the human system

-

the way nicotine stimulates both the
central nervous system and the peripheral
organs (eg heart and lung)
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-

the metabolism of nicotine within the
body, including rates and equilibrium
levels.

The developing programme of research at
Southampton was supported, albeit that
greater emphasis should be placed on direct
human studies rather than on animals—
particularly in view of recent major ad¬
vances in brain pharmacology. It is envis¬
aged that much of such work will be
undertaken under contract. It was proposed
that a senior person at Southampton should
be responsible for coordinating all the rel¬
evant interest and work throughout the
Group. There is an urgent need to prepare a
status review on all major aspects of the
pharmacological influences of nicotine in the
smoking process, [emphasis added] (1180.07,
pp 13-14)

Nicotine is important because of its
pharmacological properties. The refer¬
ence to the action of nicotine on the lung
may be a recognition of the fact that the
lung has an extensive network of nerve

endings that can respond to nicotine and
directly stimulate the brain.1 The em¬

phasis on nicotine in these conference
minutes can only be because of an
intention to have a product that delivers
a reliable and predictable dose of nico¬
tine to the consumer.

Conclusions of Technical Exchange
Meeting on Nicotine, 1984

In June 1984, a 3-day technical ex¬

change meeting among BAT scientists
was held on nicotine {1181.07}. The en¬
tire summary stated:
The main conclusions reached were:

a) Plasma nicotine/cotinine measurements
can give reliable estimates of the nicotine up¬
take by groups of smokers, and with suitable
precautions, by an individual smoker. Many
smokers appear to obtain 12-14 mg. of nico¬
tine per day from their cigarettes.

b) Cigarettes which have a delivery of less
than 0.7 mg. of nicotine per cigarette as
measured on a smoking machine, do not
achieve large volume sales.

c) Providing smoke is inhaled—even shal¬
low inhalation—95% of the nicotine is re¬
tained.

d) Intuitively it is felt that "satisfaction"
must be related to nicotine. Many people be¬
lieve it [is] a "whole body response" and in¬
volves the action of nicotine in the brain.

e) Although many smokers appear to ap¬
proach a plateau or constant level of nicotine
in the blood, it is not known: (i) whether a
smoker feels the need for another cigarette
when his blood level falls significantly below
this plateau level or (ii) whether the smoker is
seeking the more transient peak levels super¬
imposed upon the general plateau level.

f) If level in the brain is the key feature,
we have little idea at present on the rela¬
tionship between blood levels/pattern and
those in the brain.

g) An immediate sensory affect [sic] as¬
sociated with nicotine is the "impact" on in¬
haling. Is this sensation a genuine part of the
reward a smoker is seeking, or is it a "cue",

i.e. a smoker has learnt by experience, that
ifhe perceives a particular level of impact, he
will subsequently receive an acceptable de¬
gree of satisfaction.

h) If we are to make better use in product
terms of the levels of nicotine in smoke cur¬
rently available—and even more so if we are
forced to market cigarettes with reduced
levels of nicotine—then it is important to
significantly increase our understanding of
impact/satisfaction. There is an urgent need
for experimental cigarettes in which the lev¬
els of nicotine in smoke (and smoke pH) are

carefully controlled. (1181.07)
BAT scientists had a sophisticated

and up-to-date understanding of nico¬
tine and its role in smoking behavior.
The importance of smoke pH in design¬
ing an effective product at lower nico¬
tine deliveries is apparent. Satisfaction
is described as being related to the ef¬
fects of nicotine on the body, especially
on the brain, and the importance of in¬
halation is emphasized. This is the first
place where "satisfaction" is clearly de¬
fined by the staff of a tobacco company.

The discussions held at this technical
exchange were shared with divisions
outside of R&D, at BAT's joint R&D/
marketing conference in July 1984.
Both the notes summarizing the techni¬
cal exchange and the minutes of the
discussion at that conference mention
the importance of considering nicotine
levels in product design (1226.01, pp 61-
63). The minutes note:
an improvement in our understanding of
nicotine action is of major importance for fu¬
ture product development. (1226.01,  63)

This comment is yet another indica¬
tion of intent on the part of BAT to af¬
fect the structure or function of the
body through the delivery of nicotine in
its tobacco products.
AVOIDING MENTION OF NICOTINE

While company scientists worked on
nicotine pharmacology, B&W avoided
talking about nicotine in its marketing
campaigns. One of the documents shows
how references to nicotine and with¬
drawal were edited out of an externally
prepared prospectus for a marketing
plan for a low-delivery cigarette. In 1978,
Lisher & Co, a marketing management
consulting firm in New York, NY, sub¬
mitted a draft proposal for a low-deliv¬
ery cigarette to B&W for review. The
goal of the project was to develop ciga¬
rettes that matched the parameters sug¬
gested as desirable by the National Can¬
cer Institute. A marked-up copy of this
draft appears in the documents. Before
editing, one paragraph read:
Current market trends clearly indicate a

major trend toward low-tar brands, al¬
though current "ultra" low tar brands have
had limited success because of their failure

to deliver satisfaction/maintain an adequate
nicotine level. An ancillary concern relative
to nicotine delivery is that if a satisfying,
low-nicotine cigarette were to be developed, it
could represent an effective means of with¬
drawal with severe implications for long-
term market growth, [emphasis added]
(1203.01,  1)

After editing, it read:
Current market trends clearly indicate a

major trend toward low-"tar" brands, al¬
though current "ultra" low "tar" brands have
had limited success because of their failure to
deliver satisfaction. (1203.01,  1}

All specific mention of nicotine was
excised. As originally written, the para¬
graph accurately reflected a concern
with providing a pharmacologically suf¬
ficient dose of nicotine to consumers.
The editing process concentrated all of
this meaning into the term "satisfac¬
tion." "Satisfaction" is a euphemism
that obscures the genuine pharmaco¬
logical intent. The intent to provide
satisfaction is, as the scientists dis¬
cussed at their conferences, an inten¬
tion to maintain an "adequate nicotine
level."

CONCLUSION
The documents show that the role of

nicotine in tobacco products is that of a

pharmacological agent: B&W and BAT
value nicotine not for what it does to
taste and olfaction but for what it does
to the brain. The absorbed dose of nico¬
tine is a factor to be considered in prod¬
uct design. Nicotine is irrelevant to taste.
The sensory panels occasionally de¬
scribed were not asked to measure taste
in relation to nicotine. Rather, they mea¬
sured the irritation nicotine caused in
different forms, or whether nicotine had
a certain "impact." In contrast, inhala¬
tion is essential to the core function of a

cigarette, which is to deliver nicotine to
the brain. Inhalation is necessary for
nicotine absorption. BAT's idealized
cigarette was embodied in the Ariel con¬

cept: a device designed to minimize toxic
smoke components and deliver nicotine.

The contract work and the internal
company research projects on nicotine
reviewed herein have not been published
in the scientific literature. Often, the
work was well ahead of its time. The
Battelle work in Geneva was at the cut¬
ting edge ofnicotine pharmacology. The
work on smoker compensation in the
1970s preceded the main published re¬

ports from the general scientific com¬

munity by several years.22
The public relations posture of B&W

differs markedly from the internal work¬
ing views expressed by B&W and BAT
during the last 30 years.3 While the pub¬
lic posture is that nicotine is not addict¬
ing,23 company internal writings 30 years
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ago assumed addiction. Throughout the
22 years from the Southhampton to Mon¬
treal conferences, B&W and BAT had a
keen interest in all aspects of the phar¬
macology of nicotine. Today, B&W pub¬
licly accepts one, and only one, conclu¬
sion from the 1964 surgeon general's
report: that nicotine is a habituating,
not an addicting drug.24 Yet high-level
executives and scientists at both B&W
and BAT, at one time at least, privately
appeared to take Addison Yeaman's 1963
observation to heart: they were in the
nicotine business.
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CA-61021 from the National Cancer Institute and
grants 2KT-0072 and 4RT-0035 from the Univer¬
sity of California Tobacco Related Diseases Re¬
search Program.

We also thank Phil Lottar of the University of
California, San Francisco, and Robin Barthalow
and Tim Nolan of Lieff, Cabraser and Heimann,
who provided assistance in indexing the docu¬
ments, and Adriana Marchione for assistance in
manuscript preparation.

Finally, in an era in which public institutions are

increasingly held in disdain, we would like to thank
the University of California for providing an envi¬
ronment committed to academic freedom and the
public interest. It would have been simpler—and
cheaper—for the university to simply walk away
from this project. After all, the history of the
tobacco issue is one in which many institutions have
followed the path of least resistance and failed to
confront the issues raised in these documents. No
administrator or other official ever told us to stop.
Quite the contrary, we were encouraged and pro¬
tected in our work. This behavior is what makes the
University of California a great public institution.
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