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PHILIP MORRIS INCORPORATED, *

TOBACCO AND HEALTH-R&D APPROAGH

fonem—  pes— [ ] S —

Presentation to R & D Committee ""?"Lf:."
by Dr. H. Wakeham K
at meeting held in New York Office

- on
November 15, 1981
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Major Constituents of Mainstream
Particulate Phas€ececeeccececccacnss eveene 3
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T

also Identified as Carcinogens..eeseeseees ©

10

PhenOl‘Si‘n Cigarette SmOke-......-.....-..- ].l‘
LI B 2 B A B BE BN RN B Y N B Y S99 oves 0 12
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Carbon dioxide ,
Ca.rbon mono:dde
" Water -

= Nitrogen oxides
Ammonia

) Waier

. Bases "

© Humectants
Hydrocarbons
Carbonyls

~ Organic Ac1ds

. Phenols
‘Esters

Isoprene :
: - Methyl chloride
ST -..Hexenes '

Acetone

Methanol

Ethane

~ Pentenes

© Methyl furan

" Toluene ..

"Benzene .

Aceta.ldehyde

. +15 ZOmg oI substances :
- not quantitatively established

.

e O 00000000 -
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MAJ OR CONSI'ITUENTS
OF MAINSI‘REAM PARTICULATE PHASE

Nicotine A
- Anabasine
- Nornicotine
. Myosmine
: “Nicotyrine
e TR e Nornicotyrine
Z-Amlnobu:yric 'Anat.abine 1

QARBONYL COMPOUNDS

Bi&cetyl (buta.nedione) - 0.2mg. Para.{ﬁn Wa.xes
- Butyraldehyde ~ ...- " 0.3 - Neophytadrene
Diethyl ketone . :.2.0:2 . Toluene - i
s T 0020 Dipentene(d-nmonene)
" 0.1 - . Xylenes . i
_‘ Bydroxy methyl furfura.l _ior e 77 Ethyl toluenes
Methyl furfural .. . = .. " Naphthalene
- Pyridyl ketones .77 ie " Anthracene




Lndependent Evaluations
at Cigarette Smcke Concentrations

Flavor o Irritation
Intensity Intensit
0-10 ‘L - 10

Acrblei‘n

A'ceion'e'

Dia.c ™ "e"t“yl‘ -

V_Diethyl Ketone A |

Met.hyl Acetate

e by




; 'I‘HE CANCER CON'I’ROVERSY

Some Definitions

- '_a mé.lignaht growth arising trbm‘j e
- epithelial tissue (skin, gastric or
intestinal mucosa, lungs, etc.)

= 8 ma.lignant growth arismg from
. connective or muscle tissues(muscles, T

- .. blood vessels, ca.rtilage, bone, i

- — lmph’ etc' . - ‘ . —‘:f‘

- ‘a substa.nce which‘ applied to the tissue
~_of a test animal glves rise totumor | - - "
formation. In tests for carcinogens it 'i L
- is assumed that tumors ultimately lead - "« v R
to cancerous growths and thata .o . - .-
carcinogen so demonstrated in test
animals is da.ngerous to man. A

TUMOR
R PROMOTE R -a substance which by itself does not
> show carcinogenic activity but which
.. applied before or concurrently witha
. carcinogen enha.nces the effect of the L
: 1atter. ‘

ANTICARCINOGEN- 2 substance which nhibits the normal -
- activity of a carcinogen in a test animal.

coNEIDENTR-



Statist 1 cal evidence that certain diseases are more
prevalent amonq smokers than non-smokers.

Lunq cancer

ERRT R

‘Bladder cancer .7
Cardiovascular diseases

[ROS

These associations suggest that smoking may be a
causat\ve iactor. S

-2 Physiological tests in which animals treated with

- 8smoke condensates, extracts, or compounds therefrom, X

~ suffer from increased tumor frequency. Most tests .-
_involve skin painting or injections on special strains of _

“mice. Smoke inhalation experiments have failed to
produce lung cancer. .-

OSTLY6T20




m'pnoa;{gm OF CARCINQGEN mmmc;mon

o

.....

l.A Ma.ny !a.ctora need to be considered in studying carcinoqenesis. b

e P. Greenstein, Biochemistry of Cancer - "The carcinogenic

potency of an agent does not reside In the nature of the agent .
- alone but is a function of the following factors:

(a) The dosage, the nature of the vehicle, the mode a.nd -
. length of time of administration of the agent;

(b) The strain, the species, the sex, and the age of the
. test animals; -

. (c) "The site of application, the presence of concomitant e

factors such as the level of essential dietary constituents
' ;‘.f_‘:: ‘a.nd the number of a.nirnals kept in a caqe

"2 One tn tive ot randomly performed chronic toxicity tests S
reveals the presence of a carcinogen. L

Hartwell, Survey of Compounds Which Have Been Tested for -
Carcinogenic Activit » U. S Public Health Service - About

. one=-half (83) of the new carcinoqens belonqs to five chemica.l“
classes as follows; ;s . o

S ,_'_'"_’“Class | New Compounds Carcinogens
Aliphatlc Carbamates AT B (I T I

- Tricyclic Aminofluorenes ‘14 - 12
Tetracyclic Cyclopentenophena.nthrenes 4 " T8
> . .. Azo compounds . . 88 - .38
{‘_ .77 7 Heterocyclic Benzacridine A U
L~ © CONFIDENTIAL SR

EEFTS S

:181L?8V393Mf



RELATIVE POTENCY OF CARCINOGENS TO THE SKIN OF MICE;’
_COMPARISON OF DIFFERENT SYSTEMS OF GRADING -

“PER CENT LATENT IBALL'S BLU!-('S

_TUMORS PERIOD INDEX GR.ADE
days

910 - dimethyl -
1,2 benzanthncene




PARTLA.L LIS'I’ OF COMPOUNDS IN CIGARETTE SMOKB
ALSO IDENTIFIED AS CARCINOGENS

Dibenz.(&. h)acridine .- _
2w+ Dibenzofa, h)pyrene ++
Benzo{elpyrene ¢ - .© ' g, IO-Dimethylbenzo(a)anthncene H—H ;
. Benzo{c)pyrene + - . . Diethylene glycol .
' Benz{o)anthracens ¢
‘ Benzo{k)fluoranthene » ‘=
B@w(b)ﬂuomthene ++ i Dibenzo(a,i)pyrona

~Ethyl alcohol
p-Benzoquinone
: n=Butyric acid

- Benzolg, h,1)perylene ¢
Chrys

S-Methyl-1, 2-benzanth.racene oy
2-Methyl-3 4-benzphenanthrene
Nickel :
5.6-Cyclopenteno- .

i 2-benzanthracene

6, 7-Cyclopenteno-

1y 2=benzanthracene

. Dibenz(a, h)anthracene +++ .

- Dibenz{a, f)acridine ++ " ¢ . Indeno (1,2, S-cd]pyre
'TH-Dibenz.c(c,g)c&rba.zole .l S.Met.hylpyrene




&lmn. lnd Cohen. Lh 19.___19&2:. 1959
has ttronqar &
moting than mmor-iruua.ing effect. Strong tmnar-
promodnqoﬁeabytphenoucbwuonotdqwu lmoh
denzatis applied after a single tumor-initiating dose of
9. 10-dimethyl-1, 2-benzanthracens (DX BA) to the dorsal -
';tinot'lﬂl" strain mice was observed: &benignlndtwo
malignant tumors aross on 30 mice during 40 weeks of -
" treatment. ‘The same dose of D34BA alone produced a S
negligible number of tumorl, l.nd the msnouc ﬁ'act.ion alono --,_,

*Liquid pe.rt.tﬁn hydrocarbom
' Orgnnlc acid esters '




Dihydroxybenz.opyrene

* 3, 7-Dimethylquercetin

- .m-Hydroxyscotophencne
‘p-Hydroxyacetophenone
- 2y 4, 6-Trimethylphenol
S-Methquuerceun
.8copoletin :
Tetrahydro-

*' 8, b-Dimethylpbenol
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A e+ im eie e e

:Present knowledge and current research tndicate tlu-ee main
: approacbes'

I.

II.

: A.m.:

"”'fmorc.u,w ACCEPTABLE CIGARETTE

R 4DPROCRAMLEADNGTOA .

R4 i

Reduction o! ]rrlta.tlnq Factors tn Smoke. |

'I‘his involves extension of current work in tobacco '-, L
chemistry, flavor and irritation studies, and selective L
qas phase filtration. Cost guestimate: $3, 000,000.

Controlled Nicotine in Fmer and Smoke. - - O

- This program is partially complete andcouldbe .
- finished in 18-24 months. Cost questtmate (to AT
sma.ll pilot pla.nt etage) 3, 000.000. _1--_.1? S

Reduct.ton of the General Level of C&rcinoqenic Substances
", in Smoke (but without Complete Eliminatlon of More than a "
Few Speciﬂc Compounds LT ,f SRR
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. -~ v "
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'I'hia approa.ch ia be.sed on the hypothesia that
- physiological irritations are a first step 1n t.he
’5 ixutia.uon of more serious a.ilmenu. -

B- Plan- S SIS
1. Developmant of objective t.est tor lrrimtion.

"~ 2 Ildentification of {rritating conatituents, =

8 Balectivo elimin.auon of Uritantz trom smoke.

“By selective nltrs.tion of qr.s;hue

7+ be By modificetion ofciqarette chemim'y S
Lo through . - Sl

(1) Additives to control pyrolyss rea.ctiona S
<0 (2) Selecuon of fillur blends -

B C. Thia m'ogram 1s closely relamd to ﬂavor improvement EE
.-~ " and increased consumer acce Rability; hence it ha.s a ._
' doub_l_e‘ advantage to product e-uhancement. ¢ RS

6512763202
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Even thouqh nicotine ls beueved esunual to de
. acceptability, a reduction in level ma.y be desira.ble co
"',_for med.ica.l reasons, < A e

Problems i -

1. How much nicotine reduction wm be acceptable
~ 'to the smoker? .
2. What taste difference will be tolerated?
“.3e I8 it better to extract burley, bright, or both for T
- .low nicotine pu-oduct of ma.ximum consumer . .7 ..
CoBecepabllity?  Liioi o e e e

Consumer tem are under way to answer these quostims

B TS

'I‘wo proceases ava.nable for ﬂavortul, Iow nicot.lne -
tobacco: . -
S W Tee Rosentha.l process--now beinq negotia.ted. S
2. ‘The MEK extraction process--it i8 planned to - L

-~ design & smell puot pla.nt, tppuc&ble to either N
burley or bright:

"“m To provide engineerinq process da.ta. useful
o iorup»ca.unqudesired. i

: (b) To serve a8 a standby unit su.itable for p:'o-
o .- duction of & minor brand which could be
-introduced in response to public demand.

| 'I'ba use of low-xucotlne toba.ccos wm a.lso be considered. -

S conpoENTR LT




s ; 'I‘o achieve this objecuve wm requ.ire a major _ W e
' -~ research eﬁort, because - , , O,

.1. | 'AC&rcinoqens are found in practically every o '
~class of compounds in smoke. T

This fact prohibits complete solution of the

5 S “problem by elimmaung one or two cla.sses d ‘ :
i oot ... ofcompounds. L

T e T " 'The best we can hope rorlstoreducea L
S P T - particularly bad class, i.e., the polynuclea.r ,
R . . ) hYdl'OCa-rbonsp or phenols. S . ) ' _ T

Present technology does not permit selecﬁve

-

ﬁltrauon of pe.ruculate smoke. S

'_'Flavor substances and carcinoqenic substa.nces L
... come £rom the same cla.sses, in ‘many mgtances. =t

. Many pyrolynis product.s hn.ve mumple precursora
. in tobacco. y

T ;.. '- : o . CONF\DEN-“AL




TEE PRODUCTION OF POLYCYCLIC HYDROCARBONS FROM 'I‘OBACCO
- VS CIGARETTE PAPER '

Ui Uinat. AMOUNT v . AMOUNT - 7 :
fPOUND - ..° FROM TOBACCO FROM PAPER = -

 "Acenaphthylene .. - S 20.5% - . 1.41e
*. "7 Anthracene - . 4.0 . . .74 .-

. Pyrene ... . 55.0 L e 2.92
'8,4-Benzpyrens .. T 40 T
- 112-Benzperylene . . 05 - 0.8
" Pbenanthrene LA e i 202 e
.. Fluoranthene - .. - S ee LT R02
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madintteant St SRe s g R el TN AN A O 1Y

. V&lues are 1n}1g7500 ciga.rettes ' R -;-.‘4‘ g :

o CONCLUSION Tobacco 13 the ma.in aou.rce of polynucle&r hydrocarbons 'V'Q.':"-f'
R . Snciga.rette smoke. o :
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_ Percemtintobacco 8.0 %5 1.7 40 L0 100 -

- Fuorene [ b84 8000 27 sz . T e -

| 3-Methylpyrene 131 - ® n 1 e
:kZ-Benzé.ﬁﬁwaééne 188 4 273 18 43 - isof‘:{
L2-Benzpyrens 65 22 34 . 4 1l e
e 4-Benzpyrene R ¢ 1 45 1 29 s

. POLYCYCLIC HYDROCARBONS COME FROM ST
__ MANY TOBACCO CONSTITUENTS I

: gq/lOO grams burned at 850°C

Malic ) _
L Cellulose Lignin Pectin Sarch Glucose Acld T

" Acenaphthylens 160 B0 20 88 21 18

| Anthracene 337 bu4 539 104 36 70 L
" Pyrene T 33 133 35 68 188 .- . -
Fluworanthene . 164 58 152 84 45, 106

OONCLUSiON: | Remom of any single precursor will not eliminate
polycyclic hydrocarbons from smoke.
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 8OME POSSIBLE WAYS TO REDUCE -
. CARCINOGENS IN TOBACCO SMOKE

l. Duoover major ;recursora tor oa.rdnoqens
a.nd/or ca.ncer promoters. B

& Discover mechanism or conditions by whlch
", carcinogens a.re produced and modify those
ooaditions STl

i minimum of ca.rcinoqens.

L hd.d anucarcinogens. e e

6. Discover differences in particulate tra.ctiona'm
- which will permit sepa.rauon of oe.rcinogem
e in amoke. R L

8. Select experimenta.l tobaccos which produco a.
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