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When you smoke, the nicotine actually changes the
brain — that’s why quitting is so hard.
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Ken Podraza Ph.D., EEl22|A USA

RIGEEE of Cigarette Design
and Function

» A cigarette is surprisingly complex with many inter-related parts
Dhrector
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odern cigaretie is not an accident attributable to the
7 | 3 X-II 2 60 re) E contains nicotine. The modern cigarette has undcrgunc
gned, formulated, manufactured and marketed in

c C chhood of trial by nonusers. of continued use following
trial by users, dl'ld of dcpendence While Dr. William Dunn of Philip Morris summed up
a cigarettc by saying that “smoke is beyond question the most optimized vehicle for
nicotine and the cigarette is the most optimized dispenser of smoke™ he left out the extent
to which cigarette companies have gone to enhance the function and utility of the
cigarctie in creating and maintaining dependence.

Of course, the cigarettes of a century or more ago were addictive and it is difficult to
assess how their addictiveness compares with the cigarettes of the last 50 years. We do
know that they delivered a very harsh smoke and were considerably less attractive and

ralatahla than thais o mcclors conntaemase . Wa alea Laaas that e haalth aanasaeac
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Lythe H1l1ll1l Hotel,

Vanwtnmawa

salt form. When a clgarette ls smoked, nicotine is released momentarlly
in the free-form. In this form, nlcotine ls more readily ahsorbed through
the body tissue. Hence It ls the free nlcotine which s assoclated with
IMPACT, l.e. the higher the free nlicotine, the higher the TIMPACT.
‘AAe FAY W UmHE 2 &7 f2-F el (free—form) 7 A}, o] Felol A
E--.
[=]

srdn. mebA ARta s (IMPACT) ¥
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AR2L|Ot SO= AHY|Q| pH=E > L|ZEIC| L T

7=|b x-||198§§ e. In the human situation, the nicotine in the vapour
2 i of the throat and 15 very much iavelved in the
sensation of *impact®. The amount of nicotine \n the vapour phase can de
mogifiec Dy changing the acidity (pM) of the smoke. Mence 1t 15 read)ly
frasidle 0 have two cigarettes which deliver the same amount of nicotine (43
measures on 2 Camdricge pad) Ddut which are sas!ly differentiated on the
sensory bias of impacs since the actdity of the sacke (and hence amount of
nicotine 1n the vapour phate) is different,

4 H187=2F SUMMARY OF PROQRESS

Incrocsing the oH of & medium in which nicotine is delivered increase
the physlological effect of the nicotine by increasing the ratio of free
baoce to acld eslt form, the free base form being more readily tranaported
across ohyslologicsl membranes. We are pursuing this project with the
eventual goal of lovering the total nicotine present in smoke while
{ncreasing the phyniologicel effect of the nicotine which is present,

80 that no physiological effect is lost on nicotine reduction.
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Cigarette companies control the impact and delivery
of nicotine in many ways, including designing filters
and selecting cigarette paper to maximize the
ingestion of nicotine, adding ammonia to make the

cigarette taste less harsh, and controlling the physical
and chemical make-up of the tobacco blend.
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_ _ _ OF MASSACHUSETTS
DEPARTMENT OF PUBLIC HEALTH

4 H2672F5

Report #: ATP 92-210 Previous '3'
Reports:  None vl .

& HEARING: To receive written nnd oral testimony on
No. of Pages: 22 proposed regulations entitled *Cigaretie

T and Smokeless Tobaceo Products: Reposts
Program #: 502 of Added Constituents and Nicoline

B Ratings” { 105 CMR, a60.000), and o

SUGAR/NICOTINE STUDY Wﬂ:-id.ﬂ such -hd:d'i.tl-.ﬁﬂﬂ.l m;nb:m HIE sel

2 forth in the Maotice of Public Hearing;
OBJECTIVE: To determine the type and amount of casing sugar needed on burley held at the Department of Public Health,
tobacco for different nicotine levels and identify a sugar to nicotine ratio that can be used 10 250 Washingion Street, Boston,
to develop smoother products. Massachusens, on T}Il.l.l.'Ed.ﬂ}'_ JHIL[I.I].I"_I." 10,
SUMMARY: Low-mid stalk (K1) and mid-upper stalk (K2) burley tobaccos were cased : ; 1997, st 9:10a.m.
with 0, 4, 8, 12 and 16% fructose, glucose and sucrose, respectively. Tobacco and smoke . . .
analyses as well as taste evaluations were obtained. 13 BEFORE: Deborah Klein Walker, Ed.D., Chairperson

Gregory N, Connolly, DD, MPH
Results from the smoke data showed that the type of sugar used did not significantly 14 Paul Tacahsan
affec
smol ¢ o| Ct= &tat SIALE S = =)
) 15 CF H | |.__ L= .5 =2
| SN 2 & S| | o2 A= 55385
=S A R | & T ) s Zt5HA|17]7] 23810
m: I EOMH| S| C B Cl2 AlRS
K2 XSOl E, o ArE=
at 8%
E°|'|"'|I: I.EI. 19 EI. 0||:|2F2

Tota OI'k"_EEIO_7 07--- i 07 "ITxA? AN O
type 21

22
From the data gathered, an optimum sugar to nicotine ratio was determined to be 33 37
3.3/1.0. (K1 = 8% sugar + 2.4 nicotine; K2 = 12% sugar + 3.6 nicotine) 34
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Philip Momis USA, INC v. ARNITZ
Philip Mornis USA, Inc. v. Arnitz 2006. 7. 21 / ul% %E EI EI'

Court of Appeal of Flonda, Second Distnict
Juty 21, 2006, Opinion Fied

Caution
s of: January 12, 218 153 AM Z

e« HJIRIS S ON MY 225t > Ze BY Y

PHILIP MORRIS USA, Inc., a foreign

Appeilant, v. ROMALD | ARNITZ, Appeiles. Bainiitty, and “conspiracy to commit achual fraud.” Other

=X
77t LR EIS] FEHE FE|Sktree base) 010 S8 Bt

defendants named In ihe acfon were ity ol u
subsequent History: [*1] Released for Pupicaton JTOPPE Dy the smoker, 3 wel a5 dl ciams except °

siict iabiify. Al 03, the smoker Identined thres al -T-
Aligusts, 200E. mmw{zmlnmdmmmmmm E =
Fevlew denied by, Gosts and fees proceeding at P I mmﬂupﬂﬂmwr;ﬂmm The Hlal nmg
Moris USA, inc. v Amitz, 2000 Fla LEIS 3016 Fla,  Oetemil present evidence — = *
Dec 20, 2000 comparaiive faut because Ne fiad pieaderd T i, ° q* m.l.l.x_IEI HEAI xHEH HFOFELXI HH x7|‘

thowgh the manufacturer had withdraen that haf 'l - 9
Prior History Appesl fom the Crout Court for Eﬂmmmn?mlwmmm.m = =23 (ﬂue cured) o = 2o=2 10 o
o a Was redueed SMokars comparative

Hiksborough Couriy; Sam D. Pending, Judge. negigence, the manufacturer appedied. The cout found * %}HHEOl |__| = §A|.|:|I_|
Disposition: AMmed. that the smoker had the right to choose the theary under —

which his case was fred. Accordngly, Te idal court
Core Terms propery allowed evidence and Instrucied the jury on the

lsue of oD negigence. Federal law did not
comparave fault, cigarsttes, smoking, comparative preempt the design defect clalms.
neglgence, design defedt, tal court, ammatve 40
gefense, oaceo, sirict IabiFYy, presanting evidance, CQuicome:

Jury Instrucsions, JodiTves, NiCDEnE, Taut, amended The court aMmmed ihe judgment of ine fial court.
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1. PRODUCT CONCEPT AND PROJECT OVERVIEW
A. Histarfeal Perspective Jack E Henningfield, Neal L Benowitz, John Slade, Thomas P Houston, Ro
| and Scott D Deitchman, for the Council on Scientific Affairs, American M¢

FA RS N Y AR the addictiveness of cigarettes

15H2| /3| (Council on Scientific Affairs)e=

A GAY B Chgol Z20| et b, o
LIZEl HAH £ LZEl Mz Ehfjete (a) M L REIZ HXIXoz cach and e
NE MER AO| ofL|LC}, HHS= He 7|aX o2 7}5SIC).  bucomiben
— 2 (a) that cessa

1950\CH XEHRE] LR Ba|AQt CHE (b) LRE T T2 S EHH fra

. S|AIE 2 cHHe| L|REl =8 Z0|7| == 0|t o= & gt Ho| fesations o |
- e . = 4 n of nicotine :
Q|5 CIkst HitHe AlF st QQict SOAE2 vl 28 LHE £ meww
HO 2 ZES| MAECH ey

:the addictivene

- _——_d within 5-1
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ESTABLISHING A NICOTINE THRESHOLD
FOR ADDICTION

The Implications for Tobacco Regulation

On February 25, 1994, the Food and Drug Adminis-
tration (FDA) released a letter to the Coalition on
Smoking or Health announcing its intention to consid-
er regulating cigarettes. The agency’s premises were
that the vast majority of tobacco users self-administer
the product for the drug effects of nicotine and to
sustain addiction and that cigarette manufacturers
control the levels of nicotine in cigarettes to maintain
this addiction. The FDA further raised the possibility
of regulating cigarettes on the basis of their nicotine
content to prevent addiction.

On February 28, 1994, the ABC news program Day
One presented evidence that tobacco manufacturers
manipulate the nicotine content of cigarettes. One
way they do this is by removing nicotine from tobacco
and then adding it back in controlled amounts, using
tobacco extracts containing nicotine. It was suggested

1 the news proeorar

RESEARCH REPORT

Goi:10.1111/1.1360-044 3. 2009.02780.5

Reduced nicotine content cigarettes: effects on
toxicant exposure, dependence and cessation

Dorothy K. Hatsukami'?, Michael Kotlyar'?, Louise A. Hertsgaard', Yan Zhang'?,
Steven G. Carmella'?, Joni A. Jensen', Sharon S. Allen', Peter G. Shields®, Sharon E. Murphy'?,
Irina Stepanov'? & Stephen S. Hecht'?

ABSTRACT
Aims o examine the effects of reduced nicotine cigarettes on smoking bel toxicant exposure, depel

and abstinence. Design - Randomized, p llel arm, semi-blinded study. Se

e NEW ENGLAND JOURNAL of MEDICINE

“ SPECIAL ARTICLE ||

Randomized Trial of Reduced-Nicotine
Standards for Cigarettes

Eric C. Donny, Ph.D., Rachel L. Denlin
s, Ph.D., Nea Benow

D., M.P.H., Sharon E. Murphy, Ph.D
Strasser, Ph.D,,
mi, Ph.D.

F. Joseph McClermnon, Ph.D.
Jasen D. Robinsen, Ph

. xine L. Stitzer, Ph.D,, And
Hilary Tindle, M.L

., and Dorothy K. Hat

ABSTRACT

BACKGROUND
The Food and Drug Administration ean set standards that reduce the nicotine
content of cigarettes,

ducted a double-blind
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