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of a White Paper on Menthol Science 

Dear Dr. Deyton:

On behalf of Lorillard, I attended the first meetings of the Tobacco Products Scientific Advisory
Committee on March 30-31, 2010. Lorillard is concerned that the format and content of these
meetings was not consistent with a fair and impartial process and several of the presentations fell
far short of our expectation of a totally inclusive and objective review of the literature with re-
spect to the current state of menthol science. Additionally, the written submissions provided to
FDA in advance of the meetings by Lorillard and others on or before the specified deadline of
March 22, 2010 are still not publicly available at the TPSAC web site at this writing.  The
process transparency and engagement of the regulated industry that Commissioner Hamburg and
others have stated as fundamental themes of the FDA-CTP regulatory process going forward
may only be achieved if and when the regulated industry is provided access to all appropriate
pre- and post-meeting materials in a timely manner.

Lorillard recognizes both the time constraints and volume of information that must be considered
by the TPSAC in evaluating the state of the scientific evidence on the use of menthol in ciga-
rettes.  We appreciate the challenge the FDA-CTP faced to assemble a staff quickly and identify
scientists to make the initial review presentations to the committee.  However, most of the issues
related to menthol in cigarettes require competent analysis by scientists with years of expertise.
The large volume of published studies in several topic disciplines requires adequate time to thor-
oughly review and understand the strengths and limitations of the underlying data and statistical
models used.  Lorillard is concerned that the schedule is driving the evaluation process rather
than a complete critical analysis of the scientific evidence.   This is not acceptable in a process
grounded in the principles of sound science to which the FDA-CTP has committed to adhere.
The committee was clearly impacted by the information and conclusions presented as evidenced
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in their follow-up discussions.  The fact that, in several instances, the information and conclu-
sions presented were incomplete and/or inaccurate has tainted the process and the committee.
Lorillard urges the FDA-CTP to take specific action to acknowledge the limitations of these ini-
tial presentations and ensure that a thorough and objective review be provided in the upcoming
staff White Paper.

Several presentations made to the TPSAC contained slides in which “tobacco industry-funded
studies” were identified with an asterisk and red font color.  In contrast, referenced studies that
were conducted or sponsored by tobacco control organizations, some of which were not peer-re-
viewed or contained no primary scientific data, received no such designation.  The highlighting
of certain peer-reviewed, published scientific papers as “tobacco industry-funded studies” is in-
appropriate and compromises the objective science base of the TPSAC process.  The potential of
this manner of presentation to instill bias into what should be an objective assessment is unac-
ceptable by any reasonable standard and should be deleted from all subsequent presentations,
summaries and white papers.  Going forward, the TPSAC will find that some of the most signifi-
cant and advanced analyses and laboratory assessments of tobacco products have been conducted
by tobacco industry interests or performed by these interests at independent extramural laborato-
ries.  This body of work must be considered in a balanced manner alongside similar work from
non-industry investigators.

In addition, certain presentations made at the March 2010 Meetings included selective, detailed
representations of only those studies, or portions of certain studies, that have suggested a poten-
tial effect of menthol.  These presentations made only passing mention of worthy studies that
have not found menthol to be associated with meaningful adverse effects, or omitted them en-
tirely.  In some instances, the presentations delivered to the TPSAC included interpretations that
were contradictory to those of the authors of the cited published papers. This kind of presentation
is scientifically inappropriate and does not constitute an accurate summarization of the state of
current knowledge on menthol in cigarettes.  Future TPSAC presentations by FDA-CTP staff
must adhere to the scientific principles of objectivity and inclusiveness that are essential element
of the regulatory process going forward.

In particular, the presentations of Allison C. Hoffman, Ph.D. were the most egregiously lacking
in objectivity and thoroughness.  Dr. Hoffman presented three Powerpoint slide presentations.
The presentation entitled “Possible Health Effects of Cigarette Mentholation,” ostensibly on the
published scientific literature regarding the potential health effects of menthol, was particularly
selective and presented an inaccurate representation of this literature to the TPSAC.  She was
particularly comfortable deviating from the conclusions presented in the papers she reviewed and
offering her own speculative theories and assertions that have origins in advocacy rhetoric that
are not supported by scientific data.  For example, Dr. Hoffman’s Slide #30, “Tobacco-Related
Diseases” states that menthol has not been shown to alter smokers’ likelihood of developing
“[s]everal kinds of cancer, including lung and non-lung smoking related cancer” or “[c]ardiovas-
cular disease or coronary heart disease”.  The slide goes on to state “[b]ut, may not be so
straightforward…”[emphasis added].  To describe the compelling epidemiology evidence as
less than straightforward is an inaccurate characterization of the state of science regarding men-
thol cigarettes and disease risks.
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Further, Dr. Hoffman has a history of activity in a closed advocacy forum on the subject
of menthol cigarettes.  Dr. Hoffman, detailed to the FDA-CTP from N.I.D.A., is listed
among the organizers of the 2009 Second Menthol Conference, a closed advocacy forum
funded and attended by tobacco litigation interests, anti-menthol activist groups, tobacco
control organizations, academics, and government employees. This meeting was not open
to the public or to scientists who may hold different scientific opinions regarding men-
thol.  Dr. Hoffman’s recent history of active participation in the organization of this event
constitutes a clear conflict of interest that in my opinion should unequivocally preclude
her from participation in the preparation of what is intended to be an objective summary
review and distillation of all of the available scientific information on the possible health
effects of menthol in cigarettes.  Other presentations also suffered from selective analysis
and omissions, although none to the extent of Dr. Hoffman’s.

Accompanying this letter is a copy of Lorillard’s submission (submitted to FDA under
separate cover) containing an overview of Lorillard’s positions on the state of science
with respect to the use of menthol in cigarettes.  Lorillard’s submission also contains spe-
cific comments regarding several of the presentations made at the March 2010 Meetings.
Lorillard’s submission is intended to assist the FDA-CTP and TPSAC in fulfilling their
respective obligations to develop sound, science-based regulatory processes and advisory
opinions in regard to tobacco products. 

Lorillard remains ready to assist the FDA-CTP in meeting its charge to develop informa-
tive, inclusive and defensible science-based briefing papers to inform future TPSAC dis-
cussions.

cc: Cristi Stark, M.S., Acting Designated Federal Official Office of Science, CTP
Karen Templeton-Somers, Ph.D. OS/CTP, David L. Ashley, Ph.D., Director, Office of
Science
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P)(),3"e"f%(%3"F!EgEI^"f%(%3"e"P)(),3"F!EE!I^"f%(%3"e"P)(),3"F!EEbI^"=&67)<A"et!alJ"
F!EEhI^":,&)6;%7A"et!al."F!EEgI^"@%,M)73),A"et!al."F!EEEI^"\,++>1A"et!al."F8DDSI^"=3)'';%7A"et!
al."F8DDSI^"C+/>)'A"et!al."F8DDbIA"-')3/4),A"et!al."F8DDKI^"R.,,%<A"et!al."F8DD]I^"a3W)'A"et!al."
F8DDgII""94)"6&1)%1)"+.3/+;)1")$%'.%3)6"&7/'.6)"1;+>&7?T,)'%3)6"/%7/),1"1./4"%1"34+1)"+*"
34)"'.7?A")1+M4%?.1A"+,+M4%,<7YA".MM),"%),+6&?)13&$)"3,%/31A"M%7/,)%1A">&67)<A".,&7%,<"
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3,%/3"%76".3),&7)"/),$&Y"%1"B)''"%1"/+,+7%,<"/%'/&*&/%3&+7A"M.';+7%,<"*.7/3&+7"6)/'&7)"%76"
;+,3%'&3<"*,+;"/+,+7%,<"4)%,3"6&1)%1)A"/%,6&+$%1/.'%,"6&1)%1)A"'.7?"/%7/),"%76"%''"/%.1)1J"
"
9B)'$)"+*"34)"34&,3))7"13.6&)1",)M+,3)6"7+"1&?7&*&/%73"6&**),)7/)1"()3B))7";)734+'"$),1.1"
7+7T;)734+'"1;+>),1"*+,"%7<"+*"34)"4)%'34"+.3/+;)1")$%'.%3)6J"""94)"+$),B4)';&7?"
*&76&7?1"+*"34)1)"13.6&)1"6);+713,%3)"34%3";)734+'"&7"/&?%,)33)1"M'%<1"7+",+')"&7"34)"
&74),)73"6&1)%1)",&1>1"+*"1;+>&7?"
"

! “We!analyzed!existing!data!from!a!case"control!study!of!esophageal!cancer!and!found!
no!menthol!effect.”"FP)(),3"%76"f%(%3"F!EggII!

! “Our!results!do!not!support!the!hypothesized!relationship!between!menthol!cigarette!
smoking!and!oesophageal!cancer.”""FP)(),3"%76"f%(%3"F!EgEII!

! !“Use!of!mentholated!cigarettes!was!not!associated!with!increased!risk!of!lung!cancer!
or!of!specific!histological!types!or!lung!cancer!in!this!study.!In!contrast,!the!number!of!
cigarettes!smoked!per!day!and!duration!of!smoking!were!strong!risk!factors.”""if%(%3"
%76"P)(),3"F!EE!II!

! “These!results!indicate!that!the!use!of!mentholated!cigarettes!is!unlikely!to!be!an!
important!independent!factor!in!oropharyngeal!cancer.”"Ff%(%3"%76"P)(),3"F!EEbII!

! “Risk!was!not!increased!among!persons!who!currently!smoked!mentholated!compared!
with!plain!cigarettes!for!all!of!the!non"lung!smoking!related!cancers!combined!or!for!
most!sites!studied.H"F:,&)6;%7A"et!alJ"F!EEgII!

! "Our!results!suggest!that!the!lung"cancer!risk!from!smoking!mentholated!cigarettes!
resembles!the!risk!from!smoking!non"mentholated!cigarettes.!!Our!data!do!not!support!
the!hypothesis!that!the!increased!risk!of!lung!cancer!among!African!Americans!is!due!
to!the!increased!prevalence!of!menthol!smoking.”"F@%,M)73),A"et!al."F!EEEII!

! “In!summary,!our!results!do!not!support!the!hypothesis!that!smoking!menthol!
cigarettes!increases!the!risk!of!lung!cancer!more!than!does!smoking!nonmenthol!
cigarettes”."F\,++>1A"et!alJ"F8DDSII!

! “While!black!smokers!in!our!study!were!more!likely!to!choose!menthol!than!non"
menthol!brands!(Table!2),!our!data!provide!no!evidence!that!menthol!cigarettes!per!se!
produce!greater!lung!cancer!risk!than!do!non"menthol!brands!(Table!4).”"F=3)'';%7A"et!
al."F8DDSII!

! “The!present!study!gives!no!indication!for!an!additional!risk![of!lung!cancer]!of!ever!
smoking!menthol!cigarettes!if!total!amount!of!smoking!is!taken!into!account”J"FC+/>)'A"
et!al."F8DDbII!

! “Mentholation!of!cigarettes!does!not!seem!to!explain!disparities!in!ischemic!heart!
disease!and!obstructive!pulmonary!disease!between!African!Americans!and!European!
Americans!in!the!United!States….”"F-')3/4),A"et!al."F8DDKII!

! “In!sum,!we!found!no!indication!in!these!data!that!mentholation!of!cigarettes!is!a!
property!that!contributes!to!the!well"known!harms!from!smoking.”"94)"%.34+,1"%'1+"
;)73&+7)6"%";%7.1/,&M3"&7"M,)M%,%3&+7"34%3";%<",)M+,3"*&76&7?1"34%3!“…!!menthol!
cigarettes!are!indeed!protective!against!cancer!(manuscript!in!preparation).”"
FR.,,%<A"et!al."F8DD]II!

! ‘‘.!.!.[W]e!observed!no!significant![excess]!risks!of!lung!cancer!among!former!or!current!
smokers!who!reported!smoking!mentholated!cigarettes!(OR!range,!0.69–0.99)!and!our!
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data!suggested!a!possible!protective!effect!of!mentholated!cigarettes!for!current!
smokers.”"Fa3W)'A"et!al."F8DDgII!
!"

Q7'<"+7)"+*"34)"13.6&)1",)M+,3)6"%"13%3&13&/%''<")')$%3)6",&1>"N,)'%3&$)",&1>"F55I"!Jbh^"Ehj@ZL"
!JDST8JD8O"*+,"'.7?"/%7/),"%;+7?";)7"B4+"1;+>)6";)734+'"/&?%,)33)1"/+;M%,)6"B&34";)7"
B4+"1;+>)6"7+7T;)734+'"/&?%,)33)1"F=&67)<A"et!al."F!EEhIIJ"c+"1&?7&*&/%73";)734+'T,)'%3)6"
&7/,)%1)"&7",&1>A"4+B)$),A"B%1"*+.76"%;+7?"B+;)7"&7"34&1"13.6<J""94)"1%;)"&7$)13&?%3+,1"
/+76./3)6"%"*+''+BT.M"&7$)13&?%3&+7".1&7?"34)"1%;)"13.6<"M+M.'%3&+7"3+"6)3),;&7)"&*"
&7/,)%1)1",)'%3)6"3+"1;+>&7?";)734+'"/&?%,)33)1"&7"+34),"1;+>&7?T,)'%3)6"/%7/),1"B),)"
+(1),$)6"F:,&)6;%7A"et!al."F!EEgIIJ""c+"&7/,)%1)1"&7",&1>"*+,"1;+>&7?";)734+'"/&?%,)33)1"
B),)"*+.76"*+,"34)"+34),"1;+>&7?T,)'%3)6"/%7/),1"13.6&)6J""94)"%.34+,1"+*"34&1"'%3),"13.6<"
7+3)6"34%3"“…[T]he!association!of!mentholation!with!lung!cancer!in!this!study!population!may!
be!merely!a!chance!finding,!particularly!as!it!was!absent!in!women!and!has!not!been!
replicated!elsewhere.”"F:,&)6;%7"et!al.!F!EEgIIJ"
"
`&$)7"34%3"34)"+$),B4)';&7?"B)&?43"+*"34)")M&6);&+'+?<")$&6)7/)"1M)/&*&/%''<"%66,)11&7?"
34)",&1>"+*"1;+>&7?";)734+'"/&?%,)33)1"14+B1"7+"6&**),)7/)"()3B))7"34)"6&1)%1)",&1>1"+*"
1;+>&7?";)734+'"/&?%,)33)1"%76"7+7;)734+'"/&?%,)33)1A"/'%&;1"34%3"34)",)1.'31"+*"34)"
)M&6);&+'+?<"%,)")V.&$+/%'"+,";&Y)6"%,)"1/&)73&*&/%''<"&7$%'&6J"
"

B. Presentation!to!TPSAC!on!Possible!Health!Effects!of!Cigarette!
Mentholation,!by!Allison!C.!Hoffman,!Ph.D.!!

U+,&''%,6"+**),1"34)1)"1M)/&*&/"/+;;)731"+7"34)"P+**;%7"P)%'34"a**)/31"M,)1)73%3&+7L"
""

1. !Hoffman!Health!Effects!Slide!#14,!Cell!Membrane!Permeability!
(continued):!!94)"1'&6)"6&1/.11)1"34)"B+,>"+*"#WW&A"et!al."F8DDKI"34%3"
);M'+<)6"%7"&1+'%3)6"M&?")1+M4%?)%'"1)?;)73"3+"13.6<"M+3)73&%'"
&73),%/3&$)")**)/31"+*")34%7+'"%76";)734+'"+7"3&11.)"M),;)%3&+7"(<"
\N%O-"%76"ccfJ""94)"%.34+,1["13%3)6"&73)73"B%1"3+")YM'+,)"M+3)73&%'"
(%1)1"*+,"34)"/'%&;"34%3"1;+>&7?"%76"6,&7>&7?";%<"%/3"1<7),?&13&/%''<"
3+"&7/,)%1)")1+M4%?)%'"/%7/),",&1>J"!
94)"1'&6)"M,+M),'<"&3);&W)1"1+;)"+*"34)"'&;&3%3&+71"+*"34)"
)YM),&;)73%'"%MM,+%/4J""24&')"7+3"6&1/.11&7?")M&6);&+'+?<"&7"34&1"
1'&6)A"34)"1'&6)"?+)1"+7"3+"13%3)A"&7%//.,%3)'<A"34%3"GNeOpidemiological!
studies!are!inconclusiveH"&7",)?%,6"3+"34)",)'%3&$)")1+M4%?)%'"/%7/),"
,&1>1"*+,";)734+'"%76"7+7;)734+'"/&?%,)33)1J""94&1"M+&73"&1"6&1/.11)6"
*.,34),"&7"/+;;)731"()'+B"+7";)734+'"/&?%,)33)")M&6);&+'+?<J""
\,&)*'<A"P)(),3"%76"f%(%3"F!EggI"13%3)6"&7"%"M.('&14)6"')33),",)M+,3"
34%3"GNwOe!analyzed!existing!data!from!a!case"control!study!of!
esophageal!cancer!and!found!no!menthol!effectJH"94)1)"1%;)"%.34+,1"
M),*+,;)6"%"1.(1)V.)73A";+,)"6)3%&')6"%7%'<1&1"+*"34)&,"*&76&7?1"
FP)(),3"%76"f%(%3"F!EgEII"%76"/+7/'.6)6"34%3"GNoOur!results!do!not!
support!the!hypothesized!relationship!between!menthol!cigarette!
smoking!and!oesophageal!cancerJH""94)1)"3B+"M%M),1"%MM)%,"3+"()"34)"
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+7'<",)M+,31"3+"6%3)"34%3"4%$)"1M)/&*&/%''<"%66,)11)6")1+M4%?)%'"
/%7/),",&1>A"(.3"34)"%.34+,1["+B7"/+7/'.1&+71"&76&/%3)"34%3"34)"13%3)"+*"
>7+B')6?)"&7"34&1"%,)%"&1"7+3"%//.,%3)'<",)M,)1)73)6"%1"G&7/+7/'.1&$)H"
%1"&3"B%1"&7"0,J"P+**;%7[1"1'&6)"k!bJ""Z7"%66&3&+7A":,&)6;%7"et!al.!
F!EEgI"/+7/'.6)6"34%3"34)",&1>"+*"6)$)'+M&7?"/%7/),1"+*"34)".MM),"
%),+6&?)13&$)"3,%/3"*+,";)734+'"1;+>),1"B%1"7+3"&7/,)%1)6"+$),"34%3"
,&1>"*+,"7+7;)734+'"1;+>),1J"""94)"/+7/'.1&+71"13%3)6"&7"34)"P)(),3"
%76"f%(%3"%76":,&)6;%7"M%M),1"%,)"/')%,"%76"/+;M')3)'<"&7/+71&13)73"
B&34"%"/4%,%/3),&W%3&+7"34%3"34)"13%3)"+*">7+B')6?)"&7"34&1"%,)%"&1"
&7/+7/'.1&$)J""

2. Hoffman!Health!Effects!Slide!#15,!Cytotoxicity!or!Reduced!Cell!
Proliferation:!!94)"7.;),+.1"3+Y&/+'+?<"13.6&)1"+7"(+34";)734+'"%1"
%7"&76&$&6.%'"/+;M+.76"%76"/&?%,)33)"1;+>)"*,+;";)734+'"/&?%,)33)1"
B),)"1.;;%,&W)6"&7"P)/>"F8D!DIJ"""Z7"M%,%?,%M4"SJEJb"Conclusions!
regarding!menthol!cigarette!toxicologyA"P)/>"F8D!DI"7+3)6"GN%O7"
)Y3)71&$)"%76",)%11.,&7?"B)&?43"+*"in!vitro"%76")YM),&;)73%'"%7&;%'"
&7$)13&?%3&+7"&76&/%3)1"34%3";)734+'"6+)1"7+3"M+1)"%"3+Y&/"+,"
/%,/&7+?)7&/"4%W%,6dH"%76"GN3O4)"M,)1)7/)"+*";)734+'"%3",)%'&13&/"%76"
)Y%??),%3)6"')$)'1"&7")YM),&;)73%'"3)13"/&?%,)33)1"4%1"7+3"())7"*+.76"
3+"&73,+6./)"7+$)'";%7&*)13%3&+71"+*"3+Y&/&3<"3+"34)"1;+>)"+,"1;+>)"
/+76)71%3)A"7+,"6+)1"&3"&7/,)%1)"34)"&74),)73"3+Y&/&3<"+*"34)"1;+>)dH!!!
94)"/4%,%/3),&W%3&+7"+*";)734+'"%1"GN3O+Y&/"&7"in!vitro!(&+'+?&/";+6)'"
1<13);1H"&7"34)"M,)1)73%3&+7"&1"1/&)73&*&/%''<".71.MM+,3%(')J"

3. Hoffman!Health!Effects!Slide!#17,!Respiration:!!94)"1'&6)"13%3)1"
34%3"GdN%O7")%,'<"3+(%//+"&76.13,<"13.6<",)M+,3)6"34%3";)734+'%3&+7"
+*"/&?%,)33)1"%MM)%,)6"3+")Y),3"%7"%6$),1)")**)/3"+7",)1M&,%3+,<"
*.7/3&+7JH""94&1"13%3);)73"&1",)*),)7/)6"3+"%"6&1/.11&+7"+*"&73),7%'"
&76.13,<"6+/.;)731"M.('&14)6"(<"2%<7)"%76"@+77+''<"F8DDbIA"B4&/4"
13%3)1"34%3"GdN%O7")%,'<"-4&'&M"R+,,&1"13.6<"+*"-%Y3+7"/&?%,)33)1"*+.76"
34%3"ll;)734+'"1));)6"3+")Y4&(&3"%7"%6$),1)")**)/3"+7"34)",)1M&,%3+,<"
*.7/3&+7[["F@%,M)73),"F!EKbIIJH""94)"/&3)6"1+.,/)"6+/.;)73A"%"3B+"
M%,%?,%M4";);+,%76.;"6%3)6":)(,.%,<"!DA"!EKbA"/+73%&71"7+"
%66&3&+7%'"&7*+,;%3&+7"3+"%''+B"%7"%MM,%&1%'"+*"B4%3"34)"%.34+,"+*"34)"
bK"<)%,T+'6"&73),7%'";);+,%76.;"B%1",)*),,&7?"3+J""94&1"1+,3"+*"
/&3%3&+7"&1"%,?.%('<"+.3"+*"1/+M)"*+,"34)"R%,/4"SDA"8D!D"9-=#@"34);)"
+*",)$&)B&7?"M.('&14)6"1/&)73&*&/"'&3),%3.,)"%76"4%1"7+"M'%/)"&7"%"1'&6)"
1.;;%,<",)M,)1)73&7?"&31)'*"3+"()"%7"+(X)/3&$)"1.;;%,<"+*"%$%&'%(')"
M)),T,)$&)B)6"13.6&)1"+7"%"?&$)7"1/&)73&*&/"3+M&/J"":.,34),A"34)"
M,)1)73%3&+7"+7"34&1",)1M&,%3+,<"*.7/3&+7"3+M&/"7)?')/31"3+";)73&+7"
34)"M)),T,)$&)B)6"/+4+,3"13.6<"+*"R.,,%<"et!al."F8DD]I"B4&/4"
,)M+,3)6"7+"6&**),)7/)1"&7",)1M&,%3+,<"*.7/3&+7"6)/'&7)"()3B))7"
1;+>),1"+*";)734+'"%76"7+7;)734+'"/&?%,)33)1J""94)"+;&33)6"R.,,%<"
M%M),A"6)$)'+M)6"*,+;"34)"U.7?"P)%'34"=3.6<"/+4+,3"B&34"%"!hT<)%,"
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*+''+BT.MA"&1"/')%,'<"%76"M+B),*.''<"&7"1/+M)"%76"+7T3+M&/"%1"%"4.;%7"
13.6<"+*",)1M&,%3+,<"*.7/3&+7J""94)1)"%.34+,1"13%3)6"34%3"GNBO)"
/+7/'.6)"34%3"+.,"6%3%"/+73%&7"7+")$&6)7/)"34%3";)734+'%3&+7"+*"
/&?%,)33)1"&7/,)%1)1"34)"4%W%,61"+*"1;+>&7?JH"

4. Hoffman!Health!Effects!Slide!#21,!Cardiovascular!Function!
(continued):!!94&1")73&,)"1'&6)"&1"6)$+3)6"3+"34)",)M+,31"+*"@&*3/&"et!al."
F8DDg%A(^"8DDEIJ""94)"8DDE"M%M),"&1"7+3"'&13)6"%;+7?"34)",)*),)7/)1J""
94)1)"9.,>&14"13.6&)1"B),)"M),*+,;)6"B&34".7&6)73&*&)6"/&?%,)33)1"+*"
.7>7+B7"/+;M+1&3&+7"%76";)734+'"/+73)73"34%3"B),)"M,)1.;%('<"
+(3%&7)6"*,+;"34)"9.,>&14";%,>)3M'%/)J""P+B"34)1)"/&?%,)33)1";%<"
/+;M%,)"3+"34+1)"&7"34)"_=";%,>)3M'%/)"&1"7+3"6&1/.11)6"&7"34)",)M+,31"
%76A"34),)*+,)A")Y3,%M+'%3&7?"34)",)1.'31"3+"_J=J";)734+'"/&?%,)33)1"&1"
&7%MM,+M,&%3)J""!
:.,34),A"34)"1'&6)"*%&'1"3+"7+3)"34%3"1)$),%'"13.6&)1"4%$)",)M+,3)6"7+"
)**)/3"+*";)734+'"&7"/&?%,)33)1"+7"/%,6&+$%1/.'%,"*.7/3&+7"Fc&'"%76"
\%33&?"F!EgEI^"@%1>)<"et!al."F!EESI^"R&''),"et!al."F!EEbI^"R/@%,34<"et!al.!
F!EEhI"%76"-&/>B+,34"et!al."F8DD8IJ""-')3/4),"et!al."F8DDKI"/+7/'.6)6"
34%3";)734+'"&7"/&?%,)33)1"6&6"7+3"&7/,)%1)"34)",&1>"+*"%34),+1/'),+1&1J""
R.,,%<!et!al."F8DD]I",)M+,3)6"34%3A"&7"34)"U.7?"P)%'34"=3.6<A"34),)"
B%1"7+"&76&/%3&+7"34%3";)734+'"&7"/&?%,)33)1"&7/,)%1)6",&1>1"+*"
/+,+7%,<"4)%,3"6&1)%1)"+,"/%,6&+$%1/.'%,"6&1)%1)J"""\%1)6"+7"34)1)"
*&76&7?1A"34)",)M+,3)6"+(1),$%3&+71"+*"@&*3/&"et!al.!1));"3+"()"7+3"+7'<"
&,,)')$%73"3+"34)"/&?%,)33)1"&7"34)"_=";%,>)3M'%/)A"(.3"%'1+"%3"+661"
B&34"34)"B)&?43"+*"%$%&'%(')"1/&)73&*&/"'&3),%3.,)"+7";)734+'"%76"
/%,6&+$%1/.'%,",&1>1J!

5. Hoffman!Health!Effects!Slide!#23,!Allergic!Reactions!and!
Inflammation:!!94)"/&3)6"!Eh!"%76"8DDS"M%M),1"%,)",)M,)1)73%3&$)"+*"
1/%33),)6"/%1)",)M+,31"+*".7.1.%'"%''),?&/",)1M+71)1"%33,&(.3)6"3+"
;)734+'"/&?%,)33)1A"M+11&('<"%>&7"3+"34+1)"34%3"4%$)"%MM)%,)6"
M),&+6&/%''<"&7"%11+/&%3&+7"B&34"34)"3+M&/%'".1)"+*"+34),";)734+'T
/+73%&7&7?"/+71.;),"M,+6./31J""5%,)"&76&$&6.%'1";%7&*)13"
4<M),1)71&3&$&3<",)%/3&+71"3+"%"$%,&)3<"+*"*'%$+,&7?1"%76"*.7/3&+7%'"
*++6"%76"/+71.;),"M,+6./3"&7?,)6&)731J""R)734+'"&1"7+3"7+3%(')"&7"
34&1",)?%,6A"%1"4%1"())7",)M)%3)6'<",)M+,3)6"&7")YM),3"M%7)'"
)$%'.%3&+71"%,+.76"34)"B+,'6J""94)",%,)"&76&$&6.%'"B4+";%<"*&76"34%3"
;)734+'")Y),31".73+B%,6",)%/3&+71";%<"1&;M'<"/4++1)"%'3),7%3&$)"
M,+6./31"B&34+.3"/4%,%/3),&W&7?"')$)'1"+*";)734+'J""9+"M,)1)73"13.6&)1"
+*"+7'<"*+.,"&76&$&6.%'1"%1";)%7&7?*.'"3+";)734+'"1;+>),1A"?)7),%''<A"
&1"&;M,+M),J""#1"B&34"34)"@&*3/&"M%M),1"6&1/.11)6"%(+$)"%3"P+**;%7"
P)%'34"a**)/31"='&6)"k8!A"&3"&1"&7%MM,+M,&%3)"*+,"34)"M,)1)73%3&+7"3+"
&7/'.6)"34)1)",)M+,31A"(.3"*%&'"3+"&7/'.6)"1+";%7<"+34),";+,)",)')$%73"
M.('&/%3&+71J!
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6. Hoffman!Health!Effects!Slide!#30,!Tobacco"Related!Diseases!
(cont.):!!""94)"1'&6)"13%3)1"34%3";)734+'"4%1"7+3"())7"14+B7"3+"%'3),"
1;+>),1["'&>)'&4++6"+*"6)$)'+M&7?"GN1O)$),%'">&761"+*"/%7/),A"&7/'.6&7?"
'.7?"%76"7+7T'.7?"1;+>&7?",)'%3)6"/%7/),H"+,"GN/O%,6&+$%1/.'%,"
6&1)%1)"+,"/+,+7%,<"4)%,3"6&1)%1)HJ""94)"1'&6)"?+)1"+7"3+"13%3)"GN(O.3A"
;%<"7+3"()"1+"13,%&?43*+,B%,6dH""9+"6)1/,&()"34&1"/+;M)''&7?"
)$&6)7/)"%1"')11"34%7"13,%&?43*+,B%,6"&1"%7"&7%//.,%3)"
/4%,%/3),&W%3&+7"+*"34)"13%3)"+*"1/&)7/)",)?%,6&7?";)734+'"/&?%,)33)1"
%76"6&1)%1)",&1>1J!

7. Hoffman!Health!Effects!Slides!#31!and!32,!Tobacco"Related!
Diseases!(cont.):!!!='&6)"kS!"13%3)1"34%3"@%,M)73),!et!al."F!EEEI"
G1.??)13)6"%7"&7/,)%1)6",&1>"*+,";%')";)734+'"1;+>),1"%76"'.7?"
/%7/),d7+3"13%3&13&/%''<"1&?7&*&/%73HJ""94&1"&1"%7"&7%//.,%3)"
,)M,)1)73%3&+7"+*"34%3"13.6<[1"/+7/'.1&+7"34%3"Gd"34)",)1.'31"*,+;"34&1"
13.6<"1.??)13"'&33')"+,"7+"&7/,)%1)"&7"'.7?"/%7/),",&1>"%11+/&%3)6"B&34"
;)734+'%3)6"/&?%,)33)"1;+>&7?"/+;M%,)6"3+"7+7T;)734+'%3)6"
1;+>&7?JH""!!
='&6)"kS!"%'1+";)73&+71"34)"1+')")M&6);&+'+?<"13.6<"B4&/4"*+.76"%"
1'&?43'<"&7/,)%1)6",&1>"+*"'.7?"/%7/),"*+,";%')";)734+'"1;+>),1"+7'<"
F=&67)<"et!al."F!EEhIIJ""94)"1'&6)1A"4+B)$),A"*%&'"3+"6&1/'+1)"*%/3"34%3"
+7)"+*"34)"13.6<[1"/+T%.34+,1"'%3),"13%3)6"G…the!association!of!
mentholation!with!lung!cancer!is!this!study!population!may!be!merely!a!
chance!finding,!particularly!as!it!was!absent!in!women!and!has!not!been!
replicated!elsewhere.H""F:,&)6;%7"et!al."F!EEgIIJ"!!
='&6)1"kS!"%76"kS8""&7%//.,%3)'<",)M,)1)73"34)"%$%&'%(')"(+6<"+*"
M.('&14)6";)734+'"/&?%,)33)")M&6);&+'+?<"*&76&7?1A"B&34"1)')/3&$)"
G/4),,<TM&/>&7?H"+*"+7'<"34)"*)B"M.('&14)6"+661",%3&+1A"4%W%,6",%3&+1"
+,",)'%3&$)",&1>1"*,+;"1+;)"13.6&)1"34%3"4%$)"3,)76)6"%(+$)"!JDA"%''"
(.3"+7)"+*"B4&/4"F=))"=&67)<"et!alJ"F!EEhI"6&1/.11)6A"%(+$)I"B),)"7+3"
13%3&13&/%''<"1&?7&*&/%73J""94&1";%,>)6'<"&7/+,,)/3",)M,)1)73%3&+7"+*"
)Y3%73"6%3%"&?7+,)1";%7<";+,)"1./4";%&7"%76"1.(T?,+.M"
/+;M%,&1+71"*+.76"&7"34)"$),<"1%;)";)73&+7)6"M%M),1"34%3"/')%,'<"
14+B"34%3";)734+'"%76"7+7;)734+'"/&?%,)33)1"%,)"13%3&13&/%''<"
&76&13&7?.&14%(')"&7"3),;1"+*",&1>J"94),)"%,)A"&7"*%/3A"%7")V.%'"+,"
?,)%3),"7.;(),"+*"1./4"/+;M%,&1+71"&7"34)1)"1%;)"M%M),1"34%3"14+B"
(<"34)"$),<"1%;)";)34+61"34%3";)734+'"/&?%,)33)1"/+7$)<"%",)6./)6"
6&1)%1)",&1>J""!
94)"3+(%//+"&76.13,<[1"7+7T$+3&7?"9-=#@";);(),[1"/'%,&*<&7?"
V.)13&+7"3+"0,J"P+**;%7"&7",)?%,6"3+"34)"+;&11&+7"*,+;"4),"
M,)1)73%3&+7"%7<"6&1/.11&+7"+*"34)"'%3)13"%$%&'%(')"/%1)T/+73,+'"13.6<"
/+;M%,&7?"'.7?"/%7/),"+//.,,)7/)"%;+7?"#*,&/%7T#;),&/%7"1;+>),1"
+*";)734+'"%76"7+7;)734+'"/&?%,)33)1"Fa3W)'"et!al.,"8DDgI"&1"%";%33),"
+*",)/+,6"&7"34)";))3&7?"3,%71/,&M3J""94&1"M%M),A"M.('&14)6"&7"%7"
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+**&/&%'"X+.,7%'"+*"34)"#;),&/%7"#11+/&%3&+7"*+,"@%7/),"5)1)%,/4A"B%1"
&7/'.6)6"+7"M%?)"E8"+*"34)"c@Z";)734+'"(&('&+?,%M4<"%76"&3"B%1"%'1+"
M,+$&6)6"3+":0#"%76"34)"9-=#@"%1"%7"%MM)76&Y"3+"B,&33)7"/+;;)731"
1.(;&33)6"(<"34)"U+,&''%,6"+7"R%,/4"8SA"8D!DJ""0,J"P+**;%7[1"
,)1M+71)"3+"34)"9-=#@";);(),[1"V.)13&+7"+7"34)"+;&33)6"8DDg"a3W)'"
M%M),"B%1"3)''&7?J""0,J"P+**;%7"+($&+.1'<"B%1"*%;&'&%,"B&34"34)"M%M),A"
1+"&31")Y/'.1&+7"*,+;"34)"M,)1)73%3&+7"3+"9-=#@"6+)1"7+3"%MM)%,"3+"
4%$)"())7".7&73)73&+7%'J""94&1")Y/'.6)6"M%M),[1"/+7/'.1&+7"34%3"
GdNoOur!data!suggests!a!protective!effect!for!mentholated!cigarettes!for!
current!smokersdH"%MM)%,1"3+"4%$)"())7!"&7/+7$)7&)73'<"%3"+661"B&34"
34)"(&%1)6"/+7/'.1&+7",)?%,6&7?";)734+'"34%3"0,J"P+**;%7"1));)6"3+"
()"M,)1)73&7?"3+"34)"9-=#@";);(),1J""0,J"P+**;%7";)73&+7)6"34%3"
34)"a3W)'"M%M),"B+.'6"()"&7/'.6)6"&7"34)"B4&3)"M%M),A"%'34+.?4"34&1"
B%1"34)"*&,13"%76"+7'<";)73&+7"34%3"%"B4&3)"M%M),"B%1"()&7?"
6)$)'+M)6J"""

Z7"%66&3&+7A"34)"+**&/&%'"3,%71/,&M3"+*"34)"R%,/4"8D!D"R))3&7?1A"%1"
M+13)6"+7"34)":0#"B)(1&3)A"/+73%&7)6"%"1),&+.1"3,%71/,&M3&+7"),,+,"%1"
B)''"%1"%"7.;(),"+*";&7+,"),,+,1J""Q7"M%?)"8KEA"'&7)1"gT!DA"+*"34)"
+**&/&%'"3,%71/,&M3"+*"34)"R%,/4"8D!D"R))3&7?1A"34)"3,%71/,&M3",)%6L"
G05J"Pa@fL""94)"M%M),"%'1+"/+7/'.6)6"34%3";)734+'"&17[3"7)%,"%1"
M,+3)/3&$)A"&7"34)&,"B+,61A",)'%3&$)"3+"7+7;)734+'"/&?%,)33)1JH""94)"
/+,,)/3"3,%71/,&M3&+7"&1"“DR.!HECK:!!The!paper!concluded!that!
menthol!is!near!protective,!in!their!words,!relative!to!
nonmenthol!cigarettesN);M4%1&1"%66)6OJH"":0#"B%1"7+3&*&)6"+*"34)"
;%X+,"3,%71/,&M3&+7"),,+,"34%3"1),$)6"3+",)M,)1)73"34)"1M)%>),[1"
13%3);)73"3+"()"34)"+MM+1&3)"+*"34%3"&73)76)6"+7"R%<"8hA"8D!DJ"

8. Hoffman!Health!Effects!Slide!#34,!Discussion:!!c)&34),"+*"34)"
M%M),1"/&3)6"+7"34&1"1'&6)"F5%(&7+**"et!al."F8DD]I^"`%,3)7"et!al."F8DDSII"
/+73%&7"%7<"M,&;%,<"1/&)73&*&/"6%3%"3+"1.MM+,3"34)&,"%.34+,1["
1M)/.'%3&+71",)?%,6&7?";)734+'"%76"+34),"&7?,)6&)731J""94)1)"M%M),1"
,)/&3)"M,)$&+.1'<T,)M+,3)6"1M)/.'%3&+71"%(+.3";)734+'"%76"6+"7+3"
;)%7&7?*.''<"%66"7)B">7+B')6?)"+7"34)"3+M&/J""94)1)",)*),)7/)1"%,)"
7+3"B+,34<")');)731"+*"%"1.;;%,<"+*"M.('&14)6"1/&)73&*&/"13.6&)1"34%3"
&1"&73)76)6"3+"(,&)*"%"=/&)73&*&/"#6$&1+,<"@+;;&33))J!

 
II. MENTHOL!IN!CIGARETTES!HAS!NO!MEANINGFUL!EFFECT!ON!BIOMARKERS!OF!

CIGARETTE!SMOKE!CONSTITUENT!EXPOSURE!

A. Biomarkers!Studies!Overview!

\&+;%,>),"13.6&)1"&73)?,%3)"%76",)*')/3"34)"&;M%/3"+*"%''"34)"6&$),1)")');)731"+*"/+;M')Y"
4.;%7"1;+>&7?"()4%$&+,1A"&7/'.6&7?"/&?%,)33)1"1;+>)6"M),"6%<A"M.**&7?"&73)71&3<"FM.**"
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7.;(),A"$+'.;)A"&73),$%'"%76"6.,%3&+7IA"M),/)73"+*"/&?%,)33)"1;+>)6"%76"*&'3),"$)73&'%3&+7"
4+')"('+/>&7?A"&*"%7<J  
 
#"1.(13%73&%'"(+6<"+*"M.('&14)6"B+,>"/+;M%,&7?"(&+;%,>),1"+*")YM+1.,)"3+"1)$),%'"1;+>)"
/+;M+.761"&7"1;+>),1"+*";)734+'"%76"7+7T;)734+'"/&?%,)33)1"14+B1"34%3";)734+'"&7"
/&?%,)33)1"6+)1"7+3"&7/,)%1)")YM+1.,)"+*"1;+>),1"3+"1;+>)"/+713&3.)731A"&7/'.6&7?"1+;)"
/+713&3.)731"34%3"%,)"()'&)$)6"3+"/%.1)"6&1)%1)J""94)";%X+,&3<"+*"M.('&14)6"13.6&)1"4%$)"
,)M+,3)6"34%3";)%1.,)6"(&+;%,>),1"+*")YM+1.,)"%,)"1&;&'%,"Fi.e.A"6+"7+3"6&**),"3+"%"
13%3&13&/%''<T1&?7&*&/%73"6)?,))I"()3B))7"1;+>),1"+*";)734+'"%76"7+7;)734+'"/&?%,)33)1"
F5&/4&)"et!al."F!EE]I^"5+1)7('%33"et!al."F!EEgI^"-%33),1+7"et!al."F8DDSI^"\)7+B&3W"et!al."
F8DDbI^"R++'/4%7"et!al."F8DDKI^"R.1/%3"et!al."F8DDEI^"P)/>"F8DDEI^"2%7?"et!al."F8D!DIIJ""
"

B. Presentation!to!TPSAC!on!Possible!Health!Effects!of!Cigarette!
Mentholation,!by!Allison!C.!Hoffman,!Ph.D.!!

U+,&''%,6"+**),1"34)1)"%66&3&+7%'"1M)/&*&/"/+;;)731"+7"34)"P+**;%7"P)%'34"a**)/31"
M,)1)73%3&+7L"
 

1. Hoffman!Health!Effects!Slide!#8,!Carbon!Monoxide!(continued):!!
c)&34),"+*"34)"M.('&14)6"M%M),1"/&3)6"+7"34&1"1'&6)"F#4&X)$</4"et!al."
F!EEKI^"5%(&7+**"et!al."F8DD]II"/+73%&71"%7<"M,&;%,<"6%3%"34%3"
1.(13%73&%3)1"34)"1M)/.'%3&+71"+**),)6"4),)"34%3";)734+'";%<"%**)/3"
M4<1&+'+?&/"$%,&%(')1A"34%3";)734+'"6)'&$),&)1"&7"1;+>)";%<"()"
,)6./)6"(<"M<,+'<1&1A"+,"34%3";)734+'";%<"&73),%/3"B&34"+34),"
/4);&/%'1"M,)1)73"&7"1;+>)J"":0#"14+.'6"*+/.1"+7"M.('&14)6"M,&;%,<"
'&3),%3.,)"+,"(%'%7/)6",)$&)B1"+*"34%3"'&3),%3.,)"34%3",)M,)1)73"34)"
1M)/3,.;"+*"%$%&'%(')"M,&;%,<"1/&)73&*&/"&7*+,;%3&+7J""

2. Hoffman!Health!Effects!Slide!#9,!Tobacco"Specific!Nitrosamines:!!
:0#"&1",)*),,)6"3+"34)"B,&33)7"/+;;)731"1.(;&33)6"(<"U+,&''%,6"+7"
R%,/4"88A"8D!D"FM%?)1"!gm8!"%76"#MM)76&Y":I"*+,"6&1/.11&+7"+*"34)"
6&**),)73"*&76&7?1"+*"34)"3B+"M%M),1"*,+;"R.1/%3"%76"/+B+,>),1"
F5&/4&)"et!al."F!EE]I^"R.1/%3"et!al."F8DDEII"%76"34)"'&;&3%3&+71"+*"34)"
'%33),"M%M),[1")YM),&;)73%'"6)1&?7"&7",)?%,6"3+"34)",)M+,3)6"
;&/,+1+;%'"&7/.(%3&+7J""\,&)*'<A"34%3")YM),&;)73"/+;M,&1)6"%"1&7?')A"
8T4+.,"&7/.(%3&+7"B&34";)734+'"/+7/)73,%3&+71"?,)%3'<"&7")Y/)11"+*"
M4<1&+'+?&/%'"/+7/)73,%3&+71""34%3";%<"M'%.1&('<"()"%33%&7)6"*,+;"
1;+>&7?"/&?%,)33)1A"%76"ccf"/+7/)73,%3&+71"%MM,+Y&;%3)'<"h";&''&+7T
*+'6"&7")Y/)11"+*",)M+,3)6"1;+>),"M'%1;%"')$)'1J""#7<"1&7?')"
)YM),&;)73"M),*+,;)6".76),"1./4"M4<1&+'+?&/%''<"&,,)')$%73"
/+76&3&+71A"%76"13&''".7/+7*&,;)6"(<"%7<"+34),"&76)M)76)73"
'%(+,%3+,<A"&1"%"*,%?&')"%76"&7%6)V.%3)"1/&)73&*&/"(%1&1"*+,"%"1.;;%,<"
13%3);)73"3+"34)"9-=#@"34%3";)734+'";%<"%**)/3"ccf"+,"cc#U"
;)3%(+'&1;"%76")Y/,)3&+7J!
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3. Hoffman!Health!Effects!Slide!#10,!Does!Menthol!Inhibit!
Metabolism!of!NNAL!in!Smokers?:!!94&1"1'&6)"&7%//.,%3)'<"
/+;;.7&/%3)1"3+"34)"%.6&)7/)"34%3"34)"*&76&7?1"+*"P)/>"F8DDEI"%76"+*"
R.1/%3"et!al."F8DDEI"%,)"%3"+661"&7"3),;1"+*",)M+,3)6")**)/31"+*"
;)734+'"+7"cc#U"?'./.,+7&6%3&+7J""Z7"*%/3A"34)"4.;%7"1;+>),"
(&+;%,>),1",)M+,3"+*"P)/>"F8DDEI"B%1"7+3"&73)76)6"3+"%7%'<W)"%76"
6&6"7+3"6&1/.11"34)"cc#ULcc#UT?'./.,+7&6)";)3%(+'&3)",%3&+J!!
94)"M%M),1"+*"P)/>"F8DDEI"%76"R.1/%3"et!alJ"F8DDEI"%,)")73&,)'<"&7"
%?,));)73"&7"*&76&7?"34%3";)734+'"%76"7+7;)734+'"/&?%,)33)"1;+>),1"
6+"7+3")Y4&(&3"1.(13%73&$)"6&**),)7/)1"&7"3+3%'"ccf";)3%(+'&3)"
)Y/,)3&+7J"

94)"1'&6)"13%3)1"/+,,)/3'<"&7",)?%,6"3+"34)"P)/>"F8DDEI"13.6<"34%3"&3"
&7/'.6)6"1;+>),1"+7'<"+*"G'&?43H"/&?%,)33)1A"(.3"&7/+,,)/3'<"34%3"34)1)"
B),)"GdF6)*&7)6"(<"34)"%.34+,"%1"]T!h";?"G3%,HIJH""P)/>"4%6"&7"*%/3"
1+.,/)6"34)"M%M),[1"6)1/,&M3&+7"+*"34)"G'&?43H"/&?%,)33)"/%3)?+,<"&7"
,)*),)7/)"k8]"Nf+W'+B1>&"U9A"Q[@+77+,"5CA"=B))7)<"@9J"@&?%,)33)"
6)1&?7J"Z7:!Risks!associated!with!smoking!cigarettes!with!low!machine"
measured!tar!and!nicotine!yieldsJ"c@Z"=;+>&7?"%76"9+(%//+"@+73,+'"
R+7+?,%M4"c+"!SJ"\)34)16%L"8DD!OJ""94)"1.(X)/31"&7"34)"P)/>"13.6<"
1;+>)6"/&?%,)33)1",%7?&7?"*,+;"gJh"m"EJg";?"G3%,H"%1"6)3),;&7)6"(<"
34)"13%76%,6"@%;(,&6?)"*&'3),T;%/4&7)"1;+>&7?";)34+6J"

4. Hoffman!Health!Effects!Slide!#36,!Summary:!!94)"13%3);)73"G94)"
6%3%"+7"(&+;%,>),1"F@Q"%76"3+(%//+T1M)/&*&/"7&3,+1%;&7)1I"%,)"
&7/+7/'.1&$)H"6&13+,31"34)"13%3)"+*">7+B')6?)"+7"34)";+13"
;)%7&7?*.''<";)%1.,%(')"(&+;%,>),1"&7"34)"'%,?)13"%76";+13",)/)73"
&7$)13&?%3&+71J""=)$),%'"M.('&14)6"(&+;%,>),1"13.6&)1A"&7/'.6&7?"34)"
'%,?)13")$),"/+76./3)6A"%,)"V.&3)"/+71&13)73"&7"14+B&7?"34%3"1;+>)"
)YM+1.,)"(&+;%,>),1"%,)"1&;&'%,"&7"1;+>),1"+*";)734+'"%76"
7+7;)734+'"/&?%,)33)1"FP)/>"F8DDEI^"R.1/%3"et!al."F8DDEI^"2%7?"et!al."
8D!DIIJ""94)"/+7/'.1&+7"+*"\)7+B&3W"et!al."F8DDbI"&1"/+71&13)73"B&34"
34&1"'&3),%3.,)"&7",)M+,3&7?"34%3"GdN+O.,"6%3%"6+"7+3"1.MM+,3"34)"
4<M+34)1&1"34%3";)734+'%3)6"/&?%,)33)"1;+>&7?",)1.'31"&7"%"?,)%3),"
%(1+,M3&+7"+*"3+(%//+"1;+>)"3+Y&71JH" 

III. MENTHOL!DOES!NOT!INHIBIT!SMOKING!CESSATION!SUCCESS!AMONG!THE!
GENERAL!POPULATION!OF!SMOKERS!

A. Cessation!Studies!Overview!

a$%'.%3&+71"+*"1M+73%7)+.1"1;+>&7?"/)11%3&+7"&7"1)$),%'"+*"34)"'%,?)13"%76";+13"
,)M,)1)73%3&$)"M+M.'%3&+7"1.,$)<1"4%$)"&76&/%3)6"7+"1&?7&*&/%73"6&**),)7/)1"&7"/)11%3&+7"
,%3)1"()3B))7"1;+>),1"+*";)734+'"%76"7+7;)734+'"/&?%,)33)"(,%761"FP<'%76"et!al.!F8DD8I^"
U&"et!al.!F8DDhI^"R.1/%3"et!al.!F8DD8I^"cP#ca="F8DDhT8DDKA"8DD]T8DDgI^"R.,,%<"et!al."
F8DD]IIJ"!c+3%('<A"34)1)"'%,?)"M+M.'%3&+7"1.,$)<1"&7/'.6)"34)"'%,?)"@QRRZ9"/+4+,3"F!SA8Kg"
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1.(X)/31IA"%1"B)''"%1"34)"1.(13%73&%'"cP#ca="6%3%"1)3"*+,"<+.7?"1;+>),1"F%?)"!8T!E"<)%,1^"
!DASbS"1.(X)/31IA"%"1.(13%73&%'"6&1)%1)"/%1)T/+73,+'"13.6<"+*"!EAhbh"1.(X)/31"FR.1/%3"et!alJ"
F8DD8IIA"%76"hAggS";&66')T%?)6"M%,3&/&M%731"&7"34)"U.7?"P)%'34"=3.6<"FR.,,%<"et!alJ"
F8DD]IIJ""
"
94)"*&76&7?1",)'%3&7?"3+"/+73&7.%3&+7"+,"/)11%3&+7"+*"1;+>&7?"&7"34)1)"'%,?)"13.6&)1"%,)"
B+,34<"+*"M%,3&/.'%,"/+71&6),%3&+7"*+,"1)$),%'",)%1+71J"":&,13A"34)<"/+''%3)"34)"&7/&6)7/)"+*"
1M+73%7)+.1"V.&33&7?"34%3"%//+.731"*+,"34)"?,)%3";%X+,&3<"+*"1.//)11*.'"V.&33&7?A""%1"
+MM+1)6"3+"/'&7&/%''<T%&6)6"/)11%3&+7"F@4%M;%7"F8DDgI^"@4%M;%7"%76"R%/f)7W&)"F8D!DIIJ""
=)/+76'<A"34)1)"'%,?)"7%3&+7%'"%76",)?&+7%'"13.6&)1"&7/'.6)"%"1M)/3,.;"+*"1.(X)/31"B4+"%,)"
.7V.)13&+7%('<";+,)",)M,)1)73%3&$)"+*"34)"?)7),%'"M+M.'%3&+7"+*"1;+>),1"&7"34)"_7&3)6"
=3%3)1A"34%7"%,)"1;+>&7?"/)11%3&+7"/'&7&/%'"M+M.'%3&+71"34%3"%,)">7+B7"3+"6&**),"&7"1)$),%'"
&;M+,3%73",)1M)/31"*,+;"34)"?)7),%'"M+M.'%3&+7"Fa33),"et!al."F8DDEIIJ"":.,34),A"34)"
&73),M,)3%3&+7"+*",)1.'31"*,+;"%''"+*"34)"/)11%3&+7"/'&7&/"13.6&)1",)M+,3)6"3+"6%3)"&1"
/+;M,+;&1)6"(<"34)"*%/3"34%3"34)")7,+'')6"M+M.'%3&+71",)/)&$)6"$%,&+.1"M4%,;%/+34),%M<"
%76"/+.71)'&7?"3,)%3;)73",)?&;)1A"34)")**&/%/<"+*"B4&/4"B%1"34)"M,&;%,<"+(X)/3&$)"+*"34)"
13.6&)1",%34),"34%7"%7<")**)/3"+*"/&?%,)33)";)734+'%3&+7J""=3&''";+,)".7/),3%&73<"%,&1)1"*,+;"
/+7/),7"%(+.3"34)"M+3)73&%'"+*"M)7%'&W)6"&;M.3%3&+7"F34)"M,)1.;M3&+7"34%3"1.(X)/31"*%&'&7?"
3+"/+;M')3)"34)"/)11%3&+7"13.6<"&73),$%'";.13"4%$)",)1.;)6"1;+>&7?I"3+"/+713,%&7"
%33);M31"3+".1)"/'&7&/%'"1;+>&7?"/)11%3&+7"13.6&)1"3+"&7*+,;"4<M+34)1)1"%(+.3";)734+'"34%3"
34)"13.6&)1"B),)"7+3"%MM,+M,&%3)'<"6)1&?7)6"3+"%66,)11"Fc)'1+7"et!alJA"8DDEIJ"
 
=)$),%'"%7%'<1)1"6)$)'+M)6"*,+;"1;+>&7?"/)11%3&+7"/'&7&/%'"M+M.'%3&+71"4%$)",)M+,3)6"%"
7.;(),"+*"1.(X)/3"/4%,%/3),&13&/1"34%3"%,)"13%3&13&/%''<"%11+/&%3)6"B&34",)6./)6"/)11%3&+7"
1.//)11".76),")YM),&;)73%'"/)11%3&+7"34),%M<"M,+3+/+'1"34%3"&7/'.6)"$%,&+.1""
/+;(&7%3&+71"+*"M4%,;%/+34),%M<"F7&/+3&7)",)M'%/);)73";)6&/%3&+71A"@4%73&YA"n<(%7I"%76"
/+.71)'&7?o/+%/4&7?"1)11&+71"FQ>.<);&"et!al."F8DDbI^":+.'61"et!al."F8DDKI^"\+$),"et!al."
F8DDgI^"`%764&"et!al."F8DDEIIJ""c+3"%"1&7?')"+7)"+*"34)"%$%&'%(')A"M.('&14)6",)M+,31"+7"13+MT
1;+>&7?"/'&7&/%'"+.3/+;)1A"4+B)$),A"4%1"6&,)/3'<"%11)11)6";)734+'"%1"%7"&76)M)76)73"
$%,&%(')^!i.e.,"4%1"/+;M)''&7?'<"3)13)6"/&?%,)33)";)734+'%3&+7"%1"%"M+3)73&%'"G/%.1)H"+*"
1;+>&7?"/)11%3&+7"+.3/+;)J"
"
:.,34),A"/,+11"1)/3&+7%'A",)3,+1M)/3&$)"%7%'<1)1"+*"1)'*T,)M+,3)6"&7*+,;%3&+7"/%7"M,+$&6)"
+7'<"'&;&3)6"&71&?43"&73+"/.'3.,%'A"1+/&+)/+7+;&/"%76"/.'3.,%'";)6&%3&7?"*%/3+,1"34%3";%<"
&7*'.)7/)"34)"+.3/+;)"+*"%",)M+,3)6"%33);M3"3+"V.&3"1;+>&7?J""#"/+71&6),%(')"(+6<"+*"
'&3),%3.,)"&76&/%3)1"34%3"#*,&/%7T#;),&/%7"%76"P&1M%7&/"1;+>),1"?)7),%''<"%/4&)$)"')11"
1.//)11"&7"V.&33&7?"1;+>&7?",)'%3&$)"3+"24&3)1"B4)7"1.(X)/3)6"3+"&6)73&/%'A";.'3&*%/)3)6""
/)11%3&+7"/'&7&/"34),%M&)1J""-4%,;%/+?)7)3&/A";)3%(+'&/"%76",)'%3)6"/+713&3.3&+7%'"
6&**),)7/)1"%;+7?",%/&%'"%76")347&/"?,+.M1"4%$)"())7"M,+M+1)6"%76"&7$)13&?%3)6"%1"%"(%1&1"
*+,",%/)T%11+/&%3)6"6&**),)7/)"&7"(+34"(&+;%,>),"')$)'1"%76"/)11%3&+7"+.3/+;)1""F-),)WT
=3%(')"et!al!F!EEgI^"R++'/4%7"et!al.!F8DDKI^"P+"et!al."F8DDEIIJ"94)1)"*%/3+,1"%MM'<"3+"34)"
1;+>&7?"+*"/&?%,)33)1A"?)7),%''<A"%76"%,)"7+3",)13,&/3)6"3+";)734+'"+,"7+7;)734+'"
/&?%,)33)1J""=./4"M4%,;%/+?)7)3&/"6&**),)7/)1"M,+$&6)"%"*%,";+,)"M'%.1&(')"%76"1+.76'<"
(%1)6"1/&)73&*&/")YM'%7%3&+7"*+,",%/)T%11+/&%3)6"6&**),)7/)1"&7"1;+>&7?"()4%$&+,1A"
(&+;%,>),1"%76"6&1)%1)"&7/&6)7/)A"34%7"6+)1"34)"M,)1)7/)"+*";)734+'"&7"/&?%,)33)1J!
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"
@)11%3&+7"+*"(+34";)734+'"%76"7+7;)734+'"/&?%,)33)"1;+>&7?"/%7"()"6&**&/.'3"*+,";%7<"
1;+>),1"%76"1.//)11"&7"V.&33&7?"3<M&/%''<",)V.&,)1"M),1&13)7/)"%76"%"1),&+.1"/+;;&3;)73"
3+"%/4&)$)"34%3"?+%'J""94)"&7*'.)7/)"+*"6%&'<"13,)11)1A");M'+<;)73"13%3.1A"1+/&%'"%76"*%;&'<"
13%(&'&3<"%76",)'%3)6"1+/&+)/+7+;&/"*%/3+,1"/%7"()"M,+*+.76A"(+34"&7"%"M4%,;%/+34),%M<T
%&6)6"/'&7&/%'"1)33&7?"%76"&7"34)"?)7),%'"M+M.'%3&+7J""P.;%7"1;+>&7?"()4%$&+,"&1"
;%7&*)13)6"%1"%"/+;M')Y"&73),M'%<"+*"&76&$&6.%'"1.(X)/31["/+713&3.3&+7%'A"6);+?,%M4&/A"
1&3.%3&+7%'"%76"1+/&%'")');)731"34%3"%,)"*%,"3++"/+;M')Y"3+"()",)M,)1)73)6"(<"%"1&7?')"
1.(X)/3"+,"M,+6./3"/4%,%/3),&13&/J"
"
#1"6&1/.11)6"%(+$)A"34)"+$),B4)';&7?";%X+,&3<"+*")M&6);&+'+?&/%'"&7$)13&?%3&+71"+*"34)"
M+3)73&%'"+*";)734+'"3+"%**)/3"M+M.'%3&+7",&1>1"*+,"/%7/),"4%$)"14+B7"7+")')$%3)6",&1>"+*"
6&1)%1)"F,)$&)B)6"(<"2),')<"et!al."F8DD]I^"P)/>"F8D!DI^"a3W)'"et!al."F8DD]IIJ""a$),<"
1;+>&7?"/)11%3&+7"M,+?,%;A"B4)34),"=3%3)A":)6),%'"+,"/+;;.7&3<T(%1)6A"&1"&73)76)6"3+"
,)6./)"34)"&7/&6)7/)"+*"/4,+7&/"1;+>&7?T,)'%3)6"6&1)%1)1"()/%.1)"V.&33&7?"1;+>&7?A")$)7"
*+,"M),1+71"B&34"%"/+71&6),%(')"4&13+,<"+*"1;+>&7?A"&1".7V.)13&+7%('<"34)";+13")**)/3&$)"
B%<"3+",)6./)"6&1)%1)",&1>"FC);%'"et!al."F8DDEIIJ""\)/%.1)"6&1)%1)",&1>1"%,)"M+1&3&$)'<"
/+,,)'%3)6"B&34"1;+>&7?"&73)71&3<"%76"6.,%3&+7"Fe.g.,"M%/>T<)%,1"%76"1&;&'%,";)3,&/1IA"&*"
;)734+'"&;M%&,)6"1;+>&7?"/)11%3&+7A"34)"6&1)%1)",&1>"*+,"1;+>),1"+*";)734+'"/&?%,)33)1"
B+.'6"()")YM)/3)6"3+"()";%,>)6'<"4&?4),"34%7"34%3"+*"7+7;)734+'"1;+>),1J""Z3"1&;M'<"&1"
7+3J   
 

B. Presentation!to!TPSAC!on!Menthol!and!Smoking!Cessation!Behavior,!by!
Allison!C.!Hoffman,!Ph.D.!

U+,&''%,6"+**),1"34)1)"%66&3&+7%'"1M)/&*&/"/+;;)731"+7"34)"P+**;%7"@)11%3&+7"M,)1)73%3&+7L"
"

1. Hoffman!Cessation!Slide!#7,!Adults!(cont.):!!0,J"P+**;%7"7+3)1"34)"
,)M+,3"+*"Q>.<);&"et!alJ"F8DDSI"*,+;"%"/'&7&/%'"1;+>&7?"/)11%3&+7"3,&%'"
+*"(.M,+M&+7"Fn<(%7I"&7"8Kh"\'%/>"1;+>),1J"=;+>),1"+*";)734+'"
/&?%,)33)1",)M+,3)6"%"1&?7&*&/%73'<"M++,),",)1M+71)"3+"(.M,+M&+7"34%7"
6&6"1;+>),1"+*"7+7;)734+'"/&?%,)33)1A"%1"%11)11)6"(<"KTB))>"1;+>&7?"
%(13&7)7/)J""c+3%('<A"34)"8]D"\'%/>"1;+>),1"/+;M,&1&7?"34)"M'%/)(+"
/+73,+'"?,+.M")Y4&(&3)6"7+"6&**),)7/)"&7"1;+>&7?"/)11%3&+7"1.//)11"*+,"
;)734+'"%76"7+7;)734+'"/&?%,)33)1A"/+71&13)73"B&34"34)"1&;&'%,":9c0"
1/+,)1",)M+,3)6"*+,"34)1)"1;+>),"?,+.M1"&7"34)"6&1/.11)6"13.6<J""94)"
M,)1)73%3&+7"&7/'.6)6"1)')/3&$)";)73&+7"+*"+7'<"34)"&73),;)6&%3)"KT
B))>"13.6<"3&;)"M+&73"%76"7)?')/3)6"3+"6&1/.11"+34),"13.6<"*&76&7?1A"
&7/'.6&7?"34)">)<"+(1),$%3&+7"34%3"%3"34)"3),;&7%'"KT;+734"*+''+B".M"
34),)"B%1"7+"13%3&13&/%''<"1&?7&*&/%73"6&**),)7/)"&7"1;+>&7?"/)11%3&+7"
1.//)11"()3B))7";)734+'"%76"7+7;)734+'"/&?%,)33)"1;+>),1"
FQ>.<);&"et!al."F8DDSIIJ!
94)"M'%/)(+"/+73,+'"?,+.M"&7"34)"Q>.<);&"13.6<",)*')/31"34)"
)YM),&)7/)"+*"1;+>),1"&7"+34),"13.6&)1"+*"1M+73%7)+.1"/)11%3&+7"
.7%11&13)6"(<"M4%,;%/+34),%M<"FP<'%76"et!al.!F8DD8I^"R.1/%3"et!al,"
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"
"

F8DD8I^"Q>.<);&"et!al.!F8DDbII"&7"14+B&7?"34%3";)734+'"/&?%,)33)1"%,)"
7+";+,)"6&**&/.'3"3+"V.&3"34%7"%,)"7+7;)734+'"/&?%,)33)1J""=M+73%7)+.1"
V.&33&7?"+$),B4)';&7?'<",)M,)1)731"34)";+13"/+;;+7"%76"1.//)11*.'"
/)11%3&+7"13,%3)?<"%;+7?"1;+>),1"F@4%M;%7"F8DDgI^"@4%M;%7"%76"
R%/f)7W&)"F8D!DII"%76"M,+$&6)1"34)";+13";)%7&7?*.'"M),1M)/3&$)"+7"
34)"M+3)73&%'"+*";)734+'"3+"%**)/3"/)11%3&+7"1.//)11J""94)"+(1),$%3&+7"
(<"Q>.<);&"et!al."F8DDSI"34%3"%"/'&7&/%'"1.(X)/3"M+M.'%3&+7"+*"\'%/>"
1;+>),1"+*";)734+'"/&?%,)33)1"%MM%,)73'<"4%6"%"'+B),",)1M+71)"3+"
(.M,+M&+7"&7"%7"&73),;)6&%3)"3),;"FK"B))>1I"%11)11;)73A"%76"*.,34),"
34%3"34&1"&73),;)6&%3)"*&76&7?"6&6"7+3"M,)6&/3"'+7?T3),;"FK";+7341I"
1;+>&7?"%(13&7)7/)";%<"()"+*"1+;)"&73),)13"3+"/'&7&/&%71"B4+");M'+<"
34&1"M4%,;%/+34),%M<A"(.3"34&1"+(1),$%3&+7"6+)1"7+3"&7*+,;"34)"
3<M&/%'"1;+>),"V.&33&7?")YM),&)7/)J"

2. Hoffman!Cessation!Slide!#9,!Adults!(cont.):!94&1"1'&6)"M,)1)73)6"%"
?,%M4&/%'"1.;;%,<"+*"/)11%3&+7"+.3/+;)"*&76&7?1",)M+,3)6"(<"
Q>.<);&"et!al."F8DD]IJ""Q34),"*&76&7?1"7+3"M,)1)73)6"&7/'.6)6"34)"
%.34+,1["+(1),$%3&+7"34%3"34)";)734+'"1;+>),1"M%,3&/&M%3&7?"&7"34)"
13.6<")YM,)11)6"1&?7&*&/%73'<"'+B),"/+7*&6)7/)"&7"34)&,"%(&'&3<"3+"V.&3A"
B4&/4"34)"%.34+,1"6&1/.11)6"%1"%"M+3)73A"M,)$&+.1'<T,)M+,3)6"
M,)6&/3+,"+*"/)11%3&+7"1.//)11"34%3";%<"4%$)"%//+.73)6"*+,"34)"4&?4),"
1;+>&7?",)'%M1)",%3)"*+,"34)";)734+'"/&?%,)33)"1;+>&7?"1.(X)/31J""94)"
Q>.<);&"M%M),"%'1+",)M+,3)6"1&;&'%,A"13%3&13&/%''<"&76&13&7?.&14%(')"
')$)'1"+*")YM&,)6"@Q"%76"1),.;"/+3&7&7)"()3B))7";)734+'"%76"
7+7;)734+'"/&?%,)33)"1;+>),1A"/+71&13)73"B&34"+34),"(&+;%,>),1"%76"
)M&6);&+'+?<"13.6&)1"34%3"&76&/%3)"34%3")YM+1.,)1"%76")**)/31"+*"
1;+>&7?"34)1)"/&?%,)33)"3<M)1"%,)"1&;&'%,J""94&1"*&76&7?"B%1"7+3"
;)73&+7)6"&7"34)")YM+1.,)"(&+;%,>),1"M,)1)73%3&+7"%76"14+.'6"()"
6&1/.11)6"%MM,+M,&%3)'<"&7"34%3"1)/3&+7"+*"34)"6%3%"1.;;%,<".76),"
M,)M%,%3&+7"(<":0#"13%**J!!!

3. Hoffman!Cessation!Slide!#15,!Menthol!and!Cessation!in!Youth:!0,J"
P+**;%7",)M+,3)6"+7"1+;)"/+7/'.1&+71"&7"P),1)<"et!al."F8DDKIA"(.3"
7)?')/3)6"3+"M+&73"+.3"34%3A"%'34+.?4"34)"%.34+,1"1.??)13)6"34%3"
;)734+'"/&?%,)33)1"G;%<"()"%"13%,3),"M,+6./3"*+,"<+.34AH"34)<"
/%.3&+7)6"34%3"Gd"34)1)"%7%'<1)1"B),)"/+76./3)6"B&34"/,+11T1)/3&+7%'"
6%3%A"%76"%11+/&%3&+7"6+)1"7+3"7)/)11%,&'<"&;M'<"/%.1%'&3<J"94)"
)$&6)7/)"6&1/.11)6"&7"34&1"%,3&/')"B+.'6"()"13,)7?34)7)6"(<"
'+7?&3.6&7%'"6%3%J"#'34+.?4"34)"13.6<"&76&/%3)1"34%3";)734+'"
/&?%,)33)1";%<"()"%"13%,3),"M,+6./3A"34&1"&1"7+3"7)/)11%,&'<"34)"1%;)"%1"
()&7?"%"?%3)B%<"M,+6./3"&7"3),;1"+*"*%/&'&3%3&7?"1.(1)V.)73".1)J"
#'34+.?4"34%3"M+11&(&'&3<"&1"/+71&13)73"B&34"34)1)"6%3%A"34)"&11.)"+*"
B4)34),";)734+'"1),$)1"%1"%"?%3)B%<"M,+6./3"B&''",)V.&,)"%"
'+7?&3.6&7%'"13.6<JH""!
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IV. !MENTHOL!DOES!NOT!MEANINGFULLY!AFFECT!SMOKING!INITIATION!BY!
ADOLESCENTS!OR!ADULTS!

A. Smoking!Initiation!Studies!Overview!

94)";%X+,&3<"+*"1;+>&7?"%6+')1/)731"%?)6"!8T!]A"%1"B)''"%1"<+.7?"%6.'31"%?)6"!gT8hA"%76"
%6.'3"1;+>),1"%?)6"8K"%76"+'6),A"%''"/+73&7.)"3+",)M+,3"%"M,)*),)7/)"*+,"7+7T;)734+'"
/&?%,)33)"(,%761"Fc=0_P"F8DDEIIJ""\,%76"M,)*),)7/)1"$%,<"<)%,T3+T<)%,J""Q$),%''A"
%MM,+Y&;%3)'<"8hTSDj"+*"/&?%,)33)1"M.,/4%1)6"&7"34)"_7&3)6"=3%3)1"%,)";)734+'"(,%761A"
B4&')"34)";%X+,&3<"F%(+.3"]DT]hjI"/+;M,&1)1"7+7;)734+'"(,%761J""24&')"34)"%/3.%'"
7.;(),"+*";)734+'"/&?%,)33)1"1+'6"&7"34)"_J=JA"'&>)"%''"/&?%,)33)1A"&1"6)/'&7&7?A"34)"+$),%''"
;)734+'"/&?%,)33)";%,>)3"14%,)"4%1",);%&7)6",)'%3&$)'<"13%(')A"3,)76&7?";+6)13'<".MB%,6"
&7",)/)73"<)%,1J""@4%,%/3),&W%3&+7"+*"34&1";+6)13"&7/,)%1)"&7";)734+'"/&?%,)33)";%,>)3"14%,)"
%1"%"1.(13%73&%'")YM%71&+7"+*";)734+'"/&?%,)33)"M+M.'%,&3<"&1"7+3"%//.,%3)J"
#*,&/%7T#;),&/%7"%6+')1/)731"&6)73&*<&7?"34);1)'$)1"%1"1;+>),1"F&7/'.6&7?"(+34",)/)73"
&7&3&%3)1",)M+,3&7?"1;+>&7?"4&13+,&)1"+*"')11"34%7"!8";+7341"6.,%3&+7A"%1"B)''"%1"34+1)"
,)M+,3&7?"1;+>&7?"*+,"+$),"!8";+7341I",)M,)1)73"%"1.(13%73&%''<"1;%''),"M),/)73%?)"+*"34)"
%6+')1/)73"M+M.'%3&+7"34%7"6+"%6+')1/)731"+*"a.,+M)%7T#;),&/%7"&6)73&3<"Fc=0_P"
F8DD]IIJ""!#*,&/%7T#;),&/%7"<+.34"4%$)",)M+,3)6"34);1)'$)1"3+"()"1;+>&7?"%3"%(+.3"4%'*"
34)",%3)",)M+,3)6"(<"a.,+M)%7T#;),&/%7"<+.34"*+,";%7<"<)%,1"7+BJ""94)"7+3&+7"34%3"
#*,&/%7T#;),&/%7"<+.34"%,)"M%,3&/.'%,'<",)1M+71&$)"3+";)734+'"/&?%,)33)"%6$),3&1&7?"+,"%,)"
&7&3&%3&7?"1;+>&7?"%3"%7")Y/)M3&+7%''<"4&?4",%3)"&1"1&;M'<"7+3"(+,7)"+.3"(<"34)"c=0_P"
1.,$)<"*&76&7?1"Fc=0_P"F8DD]IIJ""#*,&/%7T#;),&/%7"1;+>),1"B4+",)M+,3)6"34);1)'$)1"3+"
4%$)"1;+>)6"B&34&7"34)"'%13";+734"%76"B4+"B),)"&6)73&*&)6"%1"M,)1.;M3&$)",)/)73"
1;+>&7?"&7&3&%3)1"B),)"&7"*%/3"less"'&>)'<"3+"4%$)",)M+,3)6"%"M,)*),)7/)"*+,";)734+'"
/&?%,)33)1"34%7"34)&,"'+7?),T3),;"1;+>&7?"/+.73),M%,31"F]SJEj"$1J"g8JgjA"
,)1M)/3&$)'<IFc=0_PF"8DDEIIJ 
"
#"13%3)T(<T13%3)"/+;M%,&1+7"+*"34)"M+M.'%,&3<"+*";)734+'"/&?%,)33)1"F)YM,)11)6"%1";)734+'"
14%,)T+*T;%,>)3!%76"<+.34"1;+>&7?"&7/&6)7/)"F@%;M%&?7"*+,"9+(%//+":,))"f&61"F8DD]II"&1"
4&?4'<"&7*+,;%3&$)"FSee,"8DD]"R)734+'"=4%,)"+*"R%,>)3"$J"8DD]"p+.34"=;+>&7?"5%3)"(<"
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B. Presentation!to!TPSAC!on!Menthol!and!Initiation!of!Smoking,!by!Josh!
Rising,!M.D.,!M.P.H.!!
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C. Presentation!to!TPSAC!on!Menthol!and!Demographics,!by!Ralph!S.!
Caraballo,!Ph.D.,!M.P.H.!
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D. Presentation!to!TPSAC!on!Perceptions!and!Marketing!of!Mentholated!
Cigarettes,!by!Josh!Rising,!M.D.,!M.P.H.!
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1. Rising!Perceptions!and!Marketing!Slide!#8,!Adult!Perceptions:!
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;)734+'"1;+>),1"F/&3&7?"=&67)<"!EgE"%76"@.;;&7?1"!Eg]IJ!
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2. Rising!Perceptions!and!Marketing!Slide!#9,!Adult!Perceptions:!Z7"
4&1"M,)1)73%3&+7"+*"%"*+/.1"?,+.M"13.6<"+*"\'%/>"1;+>),1"/+76./3)6"(<"
5&/43),"et!alJ"F8DDgIA"0,J"5&1&7?"6&6"7+3"6&1/'+1)"34)"*+/.1"?,+.M[1"
/+7/'.1&+7"34%3L"GZ7"?)7),%'A"3%13)"B%1"34)";%&7",)%1+7"*+,"/+73&7.&7?"
3+"1;+>)"%"M%,3&/.'%,"(,%76"%76"B%1"+$),B4)';&7?'<"+**),)6"%1"%"
,)%1+7"*+,"1;+>&7?";)734+'",%34),"34%7"7+7T;)734+'"/&?%,)33)1JH!

3. Rising!Perceptions!and!Marketing!Slide!#23,!Black!Individuals:!Z7"
34)"M,)1)73%3&+7"+*"%"13.6<"(<"#'')7"et!alJ"F8DD]I"&7$+'$&7?"
,)3,+1M)/3&$)",)/%''"+*")YM+1.,)"3+"3+(%//+"%6$),3&1&7?"(<"'+BT&7/+;)"
\'%/>"1;+>),1"&7"+7)".,(%7"1)33&7?A"0,J"5&1&7?",)M+,3)6"34%3"]Dj"+*"
,)1M+76)73"1;+>)6";)734+'"/&?%,)33)1A";)7"%76"B+;)7";+,)"'&>)'<"
3+".1)";)734+'"/&?%,)33)1"B&34"/.,,)73")YM+1.,)"3+";)734+'"%61"%76"
B+;)7";+,)"'&>)'<"3+"1;+>)";)734+'"/&?%,)33)1"&*"34)<"B),)")YM+1)6"
3+";)734+'"%61"%1"/4&'6,)7J""0,J"5&1&7?"*%&')6"3+"&7/'.6)"34%3"
,)1M+76)731"B),)"%'1+"%1>)6"B4<"34)<"1;+>)";)734+'1A"B&34"G3%13)H"
()&7?"34)";+13"/+;;+7",)1M+71)J""94)"*+''+B&7?"/+7/'.1&+71"B),)"
%'1+"+;&33)6"*,+;"34)"M,)1)73%3&+7L""G0)1M&3)"34)"M,+'&*),%3&+7"+*"
%6$),3&1);)731"*+,";)734+'"/&?%,)33)1"&7"#*,&/%7"#;),&/%7";%?%W&7)1A"
7)B1M%M),1A"7)&?4(+,4++61A"%76")73),3%&7;)73"$)7.)1A"1)'*T,)M+,3)6"
)YM+1.,)"3+";)734+'"%6$),3&1&7?"B%1"7+3"%"1&?7&*&/%73"/+,,)'%3)"+*"
;)734+'"1;+>&7?"&7"34)"M,)1)73"13.6<H"%76"34)"/+,,)'%3&+71"+*"
1;+>&7?";)734+'"/&?%,)33)1"B&34")YM+1.,)"3+"%61"&7"/4&'64++6"+,"%3"
M,)1)73"B),)"7+3"1&?7&*&/%73"F=))"3%(')"8IJ!

V. MENTHOL!IN!CIGARETTES!DOES!NOT!MEANINGFULLY!AFFECT!SMOKING!
BEHAVIOR!!

A. Smoking!Behavior!Studies!Overview!!

R%7<"13.6&)1"4%$)"%33);M3)6"3+";)%1.,)"%7<")**)/31"+*";)734+'"&7"/&?%,)33)1"+7"4.;%7"
1;+>&7?"()4%$&+,J"""94)1)"13.6&)1"4%$)"%33);M3)6"3+";)%1.,)"6&**),)7/)1"&7"M.**"$+'.;)A"
7.;(),"%76"*,)V.)7/<A"6)M34"+*"&74%'%3&+7A"6.,%3&+7"+*"1;+>)",)3)73&+7"&7"34)"'.7?1A"
M),/)73%?)"+*"/&?%,)33)"1;+>)6"%76"+34),"$%,&%(')1"()3B))7";)734+'"%76"7+7;)734+'"
1;+>),1J"""94)1)"$%,&%(')1"%,)"3<M&/%''<",)*),,)6"3+"%1")');)731"+*"G1;+>&7?"3+M+?,%M4<JH"""
c+3%('<A"1+;)"&7$)13&?%3+,1"&7"34&1"%,)%"4%$)");M'+<)6".7,)%'&13&/"'%(+,%3+,<"1;+>&7?"
,)?&;)1"+,"&73,.1&$)"6)$&/)1"%76"&713,.;)73%3&+7"&7"%33);M31"3+";)%1.,)"34)"6&;)71&+71"+*"
4.;%7"1;+>&7?"()4%$&+,J""94)",)1.'31"+*"34)"13.6&)1"%,)";&Y)6"%76"%7<"6&**),)7/)1"
,)M+,3)6"()3B))7";)734+'"%76"7+7;)734+'"1;+>),1";%<"()"6)M)76)73"+7"34)";)34+6"
.1)6"%76"34)"'%/>"+*"1M)/&*&/&3<"+*"34)"+.3/+;)"%33);M3)6"3+"()";)%1.,)6J"""0)1M&3)"34)"
1+;)B4%3";&Y)6",)1.'31"+*"34)"13.6&)1A"+$),%''"34)"13.6&)1"%,)"7+3"&7/+71&13)73!B&34"34)"
13.6&)1"+7"(&+;%,>),1"+*")YM+1.,)A"6&1/.11)6"%(+$)A"B4&/4",)M+,3"34%3";)734+'"6+)1"7+3"
;)%7&7?*.''<"%**)/3")YM+1.,)"+*"1;+>),1"3+"1;+>)"/+713&3.)731J""94)"'%/>"+*"%7<"/+71&13)73"
&73),T&76&$&6.%'"6&**),)7/)1"&7")&34),"1;+>&7?"3+M+?,%M4<"+,")YM+1.,)"(&+;%,>),1"%;+7?"
1;+>),1"+*";)734+'"%76"7+7;)734+'"/&?%,)33)1"&1A"*.,34),A"/+71&13)73"B&34"34)"1&;&'%,&3<"+*"
/4,+7&/"6&1)%1)",&1>1"6)$)'+M)6"*,+;",)M)%3)6")M&6);&+'+?&/%'"&7V.&,&)1"34%3"%,)"6&1/.11)6"
%(+$)J""
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B. Presentation!on!Menthol!Sensory!Properties!and!Possible!Effects!on!

Topography,!by!D.!Lawrence,!Ph.D.,!M.P.H.!

U+,&''%,6"+**),1"34)1)"1M)/&*&/"/+;;)731"+7"34)"U%B,)7/)"9+M+?,%M4<"M,)1)73%3&+7L"

1. Lawrence!Slide!#9,!Sensory!Properties:!Flavor:!#1"&7"5&1&7?"
-),/)M3&+71"%76"R%,>)3&7?"='&6)"k"g"F6&1/.11)6"%(+$)IA"0,J"U%B,)7/)"
,)*),)7/)6"34)"!EEh"')33),"3+"34)"a6&3+,A"9+(%//+"@+73,+'A"%.34+,)6"(<"
P<;+B&3WJ""94)"')33),",)M+,3)6"*&76&7?1"+*"%"1.,$)<"M,)1)73)6"3+"b]S"
;)734+'"/&?%,)33)"1;+>),1")7,+'')6"&7"%"1;+>&7?"/)11%3&+7"13.6<J""
=&7/)"34)"1.,$)<"&7/'.6)6"+7'<";)734+'TM,)*),,&7?"1;+>),1A"34)"
*&76&7?1"34%3"34)"1.(X)/31["13%3)6"3%13)"M,)*),)7/)"*+,";)734+'%3)6"
(,%761"B%1"34)&,"M,)6+;&7%73",)%1+7"*+,"1;+>&7?"34);A"%76"34%3"
KDj"+*"34)1)";)734+'T1;+>&7?"1.(X)/31"13%3)6"%"B&''&7?7)11"3+"M%<"
;+,)"*+,"34)"/&?%,)33)"3<M)"34)<"M,)*),"%,)"4%,6'<"1.,M,&1&7?J""=&7/)"
34)"P<;+B&3W"1.,$)<"1.(X)/31"%,)"7+3"/+;M%,)6"3+"%",)*),)7/)"?,+.M"
+*"7+7T;)734+'"1;+>),1"B&34&7"34)"/)11%3&+7"M,+?,%;"M+M.'%3&+7A"&3"
&1"7+3"M+11&(')"3+"6)3),;&7)"B4)34),";)734+'"1;+>),1["1)'*T,)M+,3)6"
M),/)M3&+71"%,)"%7<"6&**),)73"*,+;"34+1)"+*"+34),B&1)T1&;&'%,"
1;+>),1"+*"7+7;)734+'"M,+6./31J!!!
94)"!EEh"P<;+B&3W"')33),"&1"%?%&7"/&3)6"+7"1'&6)"!b"&7"1.MM+,3"+*"34)"
'%13"(.'')3"M+&73"34%3"GR)734+'"1;+>),1"()'&)$)";)734+'"/&?%,)33)1"%,)"
;+,)"1++34&7?"3+"34)"34,+%3"34%7"7+7;)734+'JH""Z7"*%/3A"34)"P<;+B&3W"
')33),",)M+,3)6"34%3"+7'<"h!j"+*"B4&3)"1.(X)/31"F8D"+*"SEI"%76"h8j"+*"
('%/>"1.(X)/31" FEDo!]bI"1)')/3)6" 34&1",)1M+71)"+7" 34)"V.)13&+77%&,)J"
94)"1.(X)/31[",)1M+71)1"3+"34&1"V.)13&+7"B),)"34),)*+,)")11)73&%''<"34)"
1%;)" %1" 34)" hDohD" 6&13,&(.3&+7" 34%3" ;&?43" ()" %73&/&M%3)6" *,+;" %"
,%76+;"6&13,&(.3&+7J"

94)"M,)1)73),"6&6"7+3"6&1/.11"P<;+B&3W["+34),"*&76&7?1A"&7/'.6&7?"34)"
,)M+,3)6" +(1),$%3&+7" 34%3" GN,O)'%3&$)'<" *)B" 1;+>),1" +*" )&34)," ,%/)"
)76+,1)6"l&;%?)["+,"l%6$),3&1&7?["%1"34)",)%1+71"*+,"1;+>&7?";)734+'"
/&?%,)33)1H" +," 34%3" +7'<" Sj" +*" B4&3)" 1.(X)/31" %76" !Dj" +*" ('%/>"
1.(X)/31" ,)M+,3)6" 1))&7?" ;)734+'" /&?%,)33)" %6$),3&1&7?" ;+,)" +*3)7"
34%7"7+7T;)734+'"/&?%,)33)"%6$),3&1&7?J"

2&34" ,)1M)/3" 3+" 1;+>&7?" 3+M+?,%M4<A" 0,J" U%B,)7/)[1" M,)1)73%3&+7"
*%&')6" 3+" ;)73&+7" %3" ')%13" *&$)" M)),T,)$&)B)6" M.('&/%3&+71" ,)M+,3&7?"
6&,)/3";)%1.,)1"+*"1;+>&7?"3+M+?,%M4<"+*";)734+'"/&?%,)33)1J""See!c&'"
%76" \t33&?" F!EgEIA" -&/>B+,34" et! al." F8DD8IA" =3,%11)," et! al." F8DD]IA"
Qq@+77+,"et!al."F8DD]I"%76"=3J"@4%,')1"et!al."F8DDEIJ"

2. Lawrence!Slide!#22,!!Does!Mentholation!Result!in!Larger!Puff!
Volumes!and!Increased!Frequency:!!0,J"U%B,)7/)"*%&')6"3+"'&13"
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13.6&)1"(<"c&'"%76"\%33&?F!EgEIA"-&/>B+,34"et!al."F8DD8IA"=3,%11),"et!al."
F8DD]IA"Q[@+77+,"et!al."F8DD]IA"%76"=3J@4%,')1"et!al."F8DDEIJ""c+7)"+*"
34)1)"+;&33)6"13.6&)1",)M+,3)6"*&76&7?1"/+71&13)73"B&34"&7/,)%1)6"
1;+>&7?"&73)71&3<"*+,";)734+'"/&?%,)33)1"%76"34)1)"*&76&7?1";.13"()"
%MM,+M,&%3)'<"/+71&6),)6A"6&1/.11)6"%76"M,)1)73)6"3+"34)"9-=#@"&7"%7"
+(X)/3&$)";%77),"3+"&7*+,;"%"1+.76A"1/&)7/)T(%1)6"%6$&1+,<"+M&7&+7J!
c&'"%76"\%33&?")Y%;&7)6"34)"&7*'.)7/)"+*"1)$),%'"/+;;),/&%'"/&?%,)33)"
3%13)" /%3)?+,&)1" %76" +*" 6&**),)73" ;%/4&7)T;)%1.,)6" 1;+>)" <&)'6"
/%3)?+,&)1" +7" 1;+>&7?" 3+M+?,%M4<" *+," !h" 1;+>),1A" %76" ,)M+,3)6" %"
6)/,)%1)6" M.**" $+'.;)" %76" *,)V.)7/<" *+," ;)734+'" /&?%,)33)1" %1"
/+;M%,)6"3+"7+7;)734+'"/&?%,)33)1J""

Z7"%"?,+.M"+*"SK";)734+'"%76"7+7T;)734+'"1;+>),1A"-&/>B+,34"et!al."
13.6&)6"34)"M+3)73&%'"+*";)734+'"%76"7&/+3&7)"%/3&7?"3+?)34),"3+"%**)/3"
M4<1&+'+?&/%'" %76" 1.(X)/3&$)" ;)%1.,)1" +*" /+;;),/&%'" /&?%,)33)1["
13,)7?34" %76" 1%3&1*%/3&+7J" " c+" 1&?7&*&/%73" )**)/3" (<" ;)734+'" B%1"
,)M+,3)6"&7"ad!libitum"M.**1"M),"/&?%,)33)A"3&;)"3+"1;+>)"34)"/&?%,)33)A"
+,"1.(X)/3&$)")$%'.%3&+71"+*"1;+>)"G13,)7?34JH""

=3,%11),"et!al."&7$)13&?%3)6"34)")**)/3"+*"34,))"4.;%7"M4)7+3<M)1"+*"34)"
7&/+3&7)" ;)3%(+'&W&7?" )7W<;)" @p-8#K" +7" 1;+>&7?" 3+M+?,%M4<J""
=;+>),1"F7u!!EI"&7"%"1;+>&7?"/)11%3&+7"3,&%'"1;+>)6"34)&,"M,)*),,)6"
/+;;),/&%'"(,%76"%1"34)<"6)1&,)6J" "c+"1&?7&*&/%73"6&**),)7/)1"&7"3+3%'"
M.**" $+'.;)1" M)," /&?%,)33)" +," ;)%7" M.**" $+'.;)1" B),)" ,)M+,3)6"
()3B))7";)734+'"%76"7+7T;)734+'"/&?%,)33)"1;+>),1J""

Q[@+77+,"et!al.")Y%;&7)6")Y4%')6"@QA"(+34"()*+,)"%76"%*3),"1;+>&7?A"
%76" 1;+>&7?" 3+M+?,%M4<" *+," 8D" $+'.73))," 1;+>),1" B4+" 1;+>)6"
/+;;),/&%'" /&?%,)33)1"ad! libitumJ" "24&')" 34)";)734+'" /+73)73" +*" 34)"
3)13)6" *'%$+,)6" /&?%,)33)"B%1"7+3" &76&/3)6A" 34)" (,%76" '&13)6" &7/'.6)6"
;&73" %1" %" /4%,%/3),&W&7?" *'%$+," %76" 1+" %';+13" /),3%&7'<" /+73%&7)6"
;)734+'JJ" " 94)" %.34+,1" *+.76" %" 6)/,)%1)6" M.**" $+'.;)" %76" 7+"
1&?7&*&/%73"6&**),)7/)" &7"M.**1"M)," /&?%,)33)" *+," 34)" *'%$+,)6" /&?%,)33)"
/+;M%,)6"3+"%"7+7;)734+'"/&?%,)33)J""""

=3J" @4%,')1" et! al." &7$)13&?%3)6" M.**" 6)M34" %76" $+'.;)" *+," 1.(X)/31"
1;+>&7?"/+;;),/&%'"/&?%,)33)1"4%$&7?"%",%7?)"+*";%/4&7)T;)%1.,)6"
1;+>)" <&)'61J" " 94)" %.34+,1" /+;M%,)6" &74%'%3&+7" M%33),71" *+," !g"
;)734+'" 1;+>),1" %76" hK" 7+7;)734+'" 1;+>),1J" " #''" M%,3&/&M%731"
1;+>)6" 34)" /+;;),/&%'" (,%76" +*" 34)&," /4+&/)" %1" 6)1&,)6J" " c+"
1&?7&*&/%73")**)/3"+*";)734+'"+7"M.**"$+'.;)"B%1",)M+,3)6J"

94)" +;&11&+7" +*" 34)1)" *&$)" 1;+>&7?" 3+M+?,%M4<" 13.6&)1" 34%3" %,)"
&7/+71&13)73"B&34"%7"%11),3&+7"34%3";)734+'"&7"/&?%,)33)1";%<"&7/,)%1)"
1;+>&7?" &73)71&3<" &1" )Y);M'%,<" +*" 34)" (&%1" )$&6)73" &7" 34)" :0#" 13%**"
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(,&)*&7?1"34%3"B),)",)M,)1)73)6"3+"34)"9-=#@"%1"+(X)/3&$)"1.;;%,&)1"
+*"M.('&14)6"1/&)73&*&/"'&3),%3.,)J"

3. Lawrence!Slide!#23,!Menthol’s!Effect!on!Puff!Volume!Compared!
to!Nonmenthol!Cigarettes:!0,J"U%B,)7/)"*%&')6"3+"'&13"*+.,"13.6&)1"
B4&/4"4%$)",)M+,3)6")&34),"6)/,)%1)6"+,"7+"1&?7&*&/%73")**)/3"+7"M.**"
$+'.;)"(<"34)"1;+>&7?"+*";)734+'"/&?%,)33)1J""9B+"13.6&)1"(<"c&'"%76"
\%33&?"F!EgEI"%76"Q[@+77+,"et!alJ"F8DD]I",)M+,3)6"%"6)/,)%1)6"M.**"
$+'.;)A"B4&')"34)"13.6&)1"+*"=3,%11),"et!alJ"F8DD]I"%76"=3J@4%,')1"et!alJ"
F8DDEI",)M+,3)6"7+"1&?7&*&/%73")**)/3"+*";)734+'"+7"M.**"$+'.;)J"""94)"
+;&11&+7"+*"34)1)"*+.,"13.6&)1"*,+;"34)"9-=#@"(,&)*&7?";&1,)M,)1)731"
34)",)%'&3<"34%3"34)"+$),B4)';&7?";%X+,&3<"F)&?43"+*"7&7)"M%M),1I"4%$)"
*+.76"7+"&7/,)%1)"&7"M.**"$+'.;)"(<"1;+>),1"+*";)734+'"/&?%,)33)1J!!

4. Lawrence!Slide!#24,!Menthol’s!Effect!on!Puffs!per!Cigarette!
Compared!to!Nonmenthol!Cigarettes:!!0,J""U%B,)7/)"*%&')6"3+"
&7/'.6)"34)"34,))"13.6&)1"(<"-&/>B+,34"et!alJ"F8DD8IA"=3,%11),"et!alJ"
F8DD]IA"%76"Q[@+77+,"et!alJ"F8DD]IA"B4&/4"%''"*+.76"7+"1&?7&*&/%73"
)**)/3"+*";)734+'"+7"M.**"7.;(),J"c+"M.('&14)6"13.6&)1"4%$)",)M+,3)6"
%7"&7/,)%1)"&7"M.**"$+'.;)"*+,"1;+>),1"+*";)734+'"$),1.1"7+7;)734+'"
/&?%,)33)1J!

5. Lawrence!Slide!#26,!Self"Reported!Topography:!!0,J"U%B,)7/)"
7+3)6"34%3"%"M.('&14)6"')33),"(<"P<;+B&3W",)M+,3)6"34%3"%"1.,$)<"+*"
;)734+'"1;+>),1"&76&/%3)6"G)%1)"+*"&74%'%3&+7H"3+"()"+7)"+*"34)"34,))"
;%&7",)%1+71"*+,"1;+>&7?";)734+'"/&?%,)33)1J"""94)"P<;+B&3W"')33),"
13%3)1"34%3"b]S"1;+>),1"M%,3&/&M%3)6"&7"34)"1.,$)<A"(.3"+7'<"8!S"
M%,3&/&M%731"%,)"%//+.73)6"*+,"&7"34)"6%3%"3%(')"&7"34)"M.('&14)6"')33),J""
94)"G)%1)"+*"&74%'%3&+7H"V.)13&+7"B%1"%71B),)6"&7"34)"%**&,;%3&$)"(<"
bgj"+*"#*,&/%7T#;),&/%7",)1M+76)731"Fgb"D*"!gbIA"(.3"(<"+7'<"8!j"+*"
24&3)"1;+>),1"Fg"+*"SE",)1M+76)731IA"1.??)13&7?"34%3"1+/&%'"+,"
6);+?,%M4&/"*%/3+,1";%<";%,>)6'<"&7*'.)7/)"1./4"1.(X)/3&$)"
,)1M+71)1J"0,J"U%B,)7/)"*%&')6"3+"7+3)"34%3"%"1&;M')"13%3)6"3%13)"
M,)*),)7/)"*+,";)734+'"/&?%,)33)1"%76"%/V.%&73%7/)1[";)734+'"
M,)*),)7/)1"B),)"%'1+",)M+,3)6"(<"M%,3&/&M%731"%1"M,&;%,<",)%1+71"*+,"
1;+>&7?";)734+'"/&?%,)33)1"FP<;+B&3WA!EEhIJ!

6. Lawrence!Slide!27,!Limitations!of!Topography!Studies:!\)/%.1)"
0,J"U%B,)7/)"6&6"7+3"&7/'.6)"%''"%$%&'%(')"13.6&)1"&7"4),"%7%'<1&1A"
1)$),%'"+*"34)"/+7/'.1&+71"&7"34&1"1'&6)"%,)"&7/+,,)/3J""94,))"+*"34)"
M.('&14)6"13.6&)1"&7/'.6)6";+,)"34%7"bD"1.(X)/31J""94)"'%,?)13"B%1"
!!E"F7+3"EhI"M%,3&/&M%731J""24&')"3B+"13.6&)1"&7/'.6)6"+7'<"*);%')1"
%76"*+.,"&7/'.6)6"+7'<";%')1A"*&$)"13.6&)1"F7+3"W),+I"&7/'.6)6"(+34"
1)Y)1J"!!
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VI. MENTHOL!IN!CIGARETTES!DOES!NOT!MEANINGFULLY!AFFECT!SMOKE!
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94)"+$),B4)';&7?"B)&?43"+*"34)"in!vitro"%76"in!vivo"%7&;%'"13.6&)1"+7";)734+'"&7"/&?%,)33)"
1;+>)"%76"/&?%,)33)"1;+>)"/+76)71%3)"6);+713,%3)1"34%3";)734+'"&1"7)&34),"%"3+Y&/"7+,"
/%,/&7+?)7&/"4%W%,6J""aYM),&;)731"B&34"$%13'<")Y%??),%3)6";)734+'"')$)'1"14+B"7+"
&7/,)%1)"&7";.3%?)7&/A"/<3+3+Y&/"+,"3.;+,&?)7&/",)1M+71)1"&7"%"$%,&)3<"+*"/&?%,)33)"3)13"
1<13);1A"&7/'.6&7?"in!vitro"/<3+3+Y&/&3<"%76";.3%?)7)1&1"%11%<1A"1>&7"M%&73&7?"3.;+,"
(&+%11%<1"%76"1;+>)"&74%'%3&+7"13.6&)1J""94)"B)&?43"+*"34)"3+Y&/+'+?&/%'"13.6&)1"6+"7+3"
&76&/%3)"34%3";)734+'"&7/,)%1)1"34)"4%W%,61"+*"/&?%,)33)"1;+>&7?"()<+76"34+1)"+*",)?.'%,"
/&?%,)33)1""F`%B+,1>&"et!al.!F!EE]I^"`%B+,1>&"et!al.!F!EEEI^"FP)/>"8D!DIIJ"
"
#1"6&1/.11)6"%(+$)"&7"P+**;%7"P)%'34"a**)/31"='&6)"k!hA"@<3+3+Y&/&3<"+,"5)6./)6"@)''"
-,+'&*),%3&+7A"94)"/4%,%/3),&W%3&+7"+*";)734+'"%1"GN3O+Y&/"&7"in!vitro!(&+'+?&/";+6)'"1<13);1H"
&7"34)"M,)1)73%3&+7"&1"1/&)73&*&/%''<".71.MM+,3%(')J""R)734+'"&1"/),3%&7'<"%;+7?"34)";+13T
13.6&)6"*'%$+,&7?"%76"%,+;%"&7?,)6&)731"&7")Y&13)7/)"&7"3),;1"+*"&31"1%*)3<"&7".1)"&7"*++61"
%76"/+71.;),"M,+6./31"%,+.76"34)"B+,'6J""Z3"4%1"())7",)M)%3)6'<")$%'.%3)6"%76"%MM,+$)6"
*+,"34)1)".1)1"(<"%.34+,&3%3&$)"7%3&+7%'"%76"&73),7%3&+7%'"1/&)73&*&/"%76",)?.'%3+,<"(+6&)1J""
c+"1.(13%73&$)"1%*)3<"/+7/),71"4%$)"%,&1)7"&7"34)"/+.,1)"+*"34)1)",)M)%3)6"%11)11;)731A"
%76"%"1.;;%,<"+*";)734+'[1"3+Y&/&3<"M,)1)73)6"3+"34)"9-=#@"14+.'6"/),3%&7'<",)*')/3"34)"
B)%'34"+*"M,&+,"1/&)7/)T(%1)6"1%*)3<")$%'.%3&+7"%1"B)''"%1"%"*.''"%76"(%'%7/)6"3,)%3;)73"+*"
34)"/+71&6),%(')"$+'.;)"+*"&7*+,;%3&+7"34%3"&1"%$%&'%(')"+7"34)"1%*)3<"+*";)734+'[1".1)"&7"
3+(%//+"M,+6./31J!

"
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