
AUGUST 20, 1985

PROJECT ERN

P H A S E I

A. CONCEPT - NOT MARKETING ORIENTED

- NO FINANCIAL RESTRICTIONS

B. THEIR DEFINITION OF THE PROBLEMS

SURGEON GENERAL

ROYAL COLLEGE OF PHYSICIANS

C. DEFINITION TO INCLUDE RELATIVE VALUES OF SPECIFIC
TOXIC COMPONENTS IN DIFFERENT SOURCES

I.E. SOIL, AIR, WATER AND FOOD

P.J. DUNN

(--4

BATCO document for Province of BritishColumbia 28 October 1999

BATCO 00095923



-2-

D. TOXIC AGENTS GAS PHASE AND P.ARTICULATE MATTER

IDENTIFICATION BY CATEGORY
AND,
IDENTIFICATION OF SOURIE

S.R. HASSEY

E. EVOLUTION OF THE SMOKING AND HEALTH ISSUE

MECHANISM OF MEDICAL METHODOLOGY

MECHANISM OF THE AMES TEST

BENCH MARKS OF EVOLUTION

M. BILIMORIA

F. EVOLUTION OF THE PRODUCT

GROSS REDUCTION

SELECTIVE REDUCTION OF SPECIFIC
SMOKE COMPONENTS

G. WHAT WOULD BE ACCEPTABLE AS A SAFER CIGARETTE

LITERATURE REVIEW

C. WARREN

BATCO document for Province of BritishColumbia 28 October 1999

BATCO 00095924



R E V I E W

1 9 6 2

REPRESENTATION OF

AMERICAN CANCER SOCIETY

AMERICAN COLLEGE OF CHEST PHYSICIANS

AMERICAN HEART ASSOCIATION
AMERICAN MEDICAL ASSOCIATION

TOBACCO INSTITUTE INC,

FOOD AND DRUG ADMINISTRATION

NATIONAL TUBERCULOSIS ASSOCIATION

FEDERAL TRADE COMMISSION

PRESIDENTS OFFICE OF SCIENCE & TECHNOLOGY

MET WITH THE SURGEON GENERAL TO ESTA.BLISH THE WORK OF AN

EXPERT COMMITTEE AND TO AGREE ON A LIST OF SOME 150 SCIENTISTS

AND PHYSICIANS QUALIFIED TO EVALUATE DATA ON THE RELATIONSHIP

BETWEEN TOBACCO USE AND HEALTH.

THE SURGEON GENERAL SELECTED 10 FROM THE LIST AND,

THUS, THE SURGEON GENERAL'S ADVISORY COMMITTEE ON S140KING

AND HEALTH WAS LAUNCHED AT ITS FIRST MEETING OF NOVEMBER 9, 1962.

THE JUD6MENTS OF THE ADYISORY COMMITTEE LED TO A SERIES

OF CONCLUSIONS RELEASED IN 1964 IN THE 'REPORT OF THE ADVISORY

COMMITTEE TO THE SURGEON GENERAL OF THE PUBLIC HEALTH SERVICE

ON SMOKING AND HEALTH.'

THE COMMITTEE CONCLUDED:

a
CIGARETTE SMOKING IS A HEALTH HAZARD

OF SUFFICIENT IMPORTANCE IN THE UNITED

STATES TO WARRANT APPROPRIATE REMEDIAL

ACTION,

Ln
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F I FTEE-M YEARS AFTER THE INITIAL 'SURGEON GENERAL'S

REPORT' THE U*S- DEPARTMENT OF HEALTH, EDUCATION AND WELFARE

PUBLISHED

SMOKING AND HEALTH A REPORT OF 'THE.
SURGEON GENERAL'

THIS REPORT IS A COMPENDIUM OF NEW DATA FROM MANY

SOURCES INCLUDING THE OFFICE ON SMOKING & HEALTH AND THEIR

REPORT ON THE EXPERT PANEL CLASSIFICATION OF COMPOUNDS

IN CIGARETTE SMOKEs

Toxic and Carcinogenic Agents

Compounds in cigarettesmoke have been classifiedby an expert panel
into:
1.Those judged most likelyto contributeto the healthhazards of

smoking.
(a)Carbon monoxide (gasphase).
(b)Nicotineand "tar"(particulatephase).
Z Those judged asprobable contributorsto the healthhazardsof

smoking.

(a)Gas phase:acrolein,hydrocyarlicacid,rlitricoxideand nitrogen
dioxide.

(b)Particulatephase:cresolsand phenol.
3. Those judged as suspectedcontributorsto the healthhazards of

smoking.

(a)Gas phase: acetaldehyde,acetone,acetonitrile,acrylonitrile,
ammonia, benzene,2-3 butadione.carbon dioxide,crotononitrile,

ethylamine,formaldehyde,hydrogen sulfide,methw2olein,meth-
yialcohol,and methylamine.

(b)P"culate phase: butylamine,dimethylaraine,DDT, endrin,

furfural.hydroquinone,nickelcompounds, pyridine.
These compounds have been so designated notonly because of their

harmfulactionsbut &Lw becauseof theirconcentrationsin tob
smoke-Althoughotherconstituentsareconsideredtoxic,theyare not
presentinconcentrationsdeemed a healthhazard
A number of tumr initiators,co-caminogen3,and orpn-specific

carcinogenshave been isolatedand identifieclThe imjorityof CK)-
carcinogensremain to be identified.The increasedriskcigarette
smokers have forcancerof theesophagus,kidney,and urinarybladder
suggeststhe possibilitythatcigarettesmoke containsunidentified
organ-specificcarcinogensbesidesthe known tMM arnOunt3of
carcinogenicaromaticand N-ititrosamine&

SMOKING & HEALTH A REPORT OF THE SURGEON GENERAL
INTRODUCTION & SUMMARY

OFFICE ON SMOKING I HEALTH 1-30
\0
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IN THE PREFACE TO THE 1979 'SURGEON GENERAL'S' REPORT,

THE SURSEON GENERAL REFERS TO A 1966 PUBLIC HEALTH SERVICE

REPORT THAT STATED:

THE PREPONDERANCE OF SCIENTIFIC EVIDENCE
STRONGLY SUGGESTS THAT THE LOWER THE

'TAR' ANI) NICOTINE CONTENT OF CIGARETTE
SMOKE, THE LESS HARMFUL WOULD BE THE
EFFECT'

PREFACE XII

THIS WAS FOLLOWED BY THE DECISION OF THE FEDERAL TRADE

COMMISSION TO BEGIN MEASURING THE 'TAR' AND NICOTINE YIELDS

OF CIGARETTES AND TO PERMIT MANUFACTURERS TO BEGIN USING

THIS INFORMATION IN THEIR ADVERTISING.

THIS IN TURN TRIGGERED:

CHANGES IN CIGARETTE PRODUCTION TECHNOLOGY
DEVELOPMENT OF RECONSTITUTED TOBACCO
REFINEMENT OF CIGARETTE FILTERS AND PAPER
NEW TOBACCO STRAINS

TO MENTION A FEW.

THE OBJECTIVE WAS TO REDUCE THE 'TAR' AND NICOTINE

OF CIGARETTE SMOKET

T'-iE IMPACT OF THESE CHANGES IS NOTED IN THE FOREWORD

OF THE 1982 REPORT.

'THE HEALTH CONSEQUENCES OF SMOKING'

A REPORT OF tHE SURGEON GENERAL

Lower Tar Cigarettes

This reportalso not--sthat smokers who use rilteredor lower tar
cigaretteshave statisticallylowerdeath ratesrrom lung Cancer than

do cigarettesmokers who use nonrilteredor highertar brands-This
reduced risk was also noted for laryngealcancer.However, cancer
death ratesrorsmokers oflowertarcigaretteswere stillsignificantly

higher than thosenoted rornonsmokers.

Edward N. Brandt. Jr-,M.D.

Assi.qtanLSecretary for Health
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IN THE. 1979 'SMOKING AN]) HEALTH A REPORT OF -THE SURGEON

GENERAL', JULIUS B. RICHMOND, M.D. STATES

Adhering tothisspiritof inquiryand m-cognizingthe aulgnitudeof

the public health problem,we must ask:What is'our ctirrent
knowledge ab-out"appropriateremedial action?"What scientific,
economic,and behavioralfactsare important forthe designof public
policytoward cigarettesmoking? What have we lear-nedso far,and
where do we go from here? To answer thesequestions,we must
confrontUime centralfacts:Individualsvary in theirhealthrisks

assmiatedwith cigarettesmoking. Individualsvary intheircigaretta-
smoking behavior.The cigaretteproduct itselfischanging.

vii

PREFACE VII

THE LAST SENTENCE THE CIGARETTE PRODUCT ITSELF IS CHANGING'

LEADS TO THE THEME OF THIS PROJECT I,E. NOW DO WE DESIGN

AND MANAGE FUTURE PRODUCT CHANGES?

THE NATIONAL CANCER INSTITUTE PORTION OF THE "SMOKINR.

AND HEALTH A REPORT OF THE SURGEON GENERAL' CONTAINS THEIR

THOUGHTS RELATIVE TO PRODUCT CHAKGE.

In thischapter we willconsiderthe tobacco as a raw material,how it

is made intocigarettes,the cigarettesmoke gener-ationprocess,the

c,ompositionof cigarettesmoke, physiologicalresponsesto cigar"ette

:

moke, the pharmamlop, of nicotineas a component of cigarette

moke, and effortsto

.

define less hazardous cigarettesthrough

cigarettesmoke modification.Also,considerationwillbe givento the

effectsofsmoke characteristicson smoking behaviorand, therefore,on

thedose inhaledby man and experimental animals.

14-9

THESE THOUGHTS WILL BE AMPLIFIED IN THE FOLLOWING

PARTS OF THIS REORT.

-ch.
t-N

co
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A PARALLEL ACTIVITY IN THE FIELD OF SMOKING AND HEALTH

WAS TAKING PLACE IN GREAT BRITAIN.

1 9 s 9

THE ROYAL COLLEGE OF PHYSICIANS OF LONDON SET UP A

COMMITTEE TO:

p
REPORT ON THE QUESTION OF SMOKING

AND ATMOSPHERIC POLLUTION IN RELATION

To CARCINOMA OF THE LUNG AND OTHER
ILLNESSESO

AND HAD DIFFICULTY IN WORKING WITH TWO VARIABLES SO THAT

IN:

1 9 6 2

THE FIRST REPORT 'SMDKJNG AND HEALTH' WAS PUBLISHED.

1 9 7 1

THE SECOND REPORT BY THE ROYAL COLLEGE OF PHYSICIANS

OF LONDON 'SMOKING AND HEALTH NOW' WAS PUBLISHEDO

CHAPTER 3 OF THAT REPORT 'THE CHE141STRY AND PHARMACOLOGY

OF TOBACCO SMOKE' IDENTIFIES THE SUBSTANCES OF MEDICAL

IMPORTANCE AND GROUPS THEM INTO FOUR MAIN GROUPS,
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a Knowncanctrproducingsubsiancts.Tlcscareoftwokinds:
carcinogensor cancerirlitiators,which have been shbwa
by themselvestoinducecancrrin experimentalanimals,
and co-carcinogea3or cancerpromoter3,which do not
themselvesproduce cancerbut accelerateitsproductioa
by canceriaitiator3.

b Irritantsubtfances.'nese may stimulatesecretionofmucus
inthebronchialtubesand inhibittheactionofthecilia"
Uningthem.Some oftheseirritants&rcalsoco-cascinogerls.

c N-teotint.Thishas a wide rangeofpharmacologicalactions
oa tissuesthroughoutthe body, especiallyon thencrvou3

system.
d Carbon'nwnorideand atlurgaies.Carbon monoxide interferes
with theblood'scapacitytocarryoxygen or withtheuse
ofoxygen inthetissues.Tlere areothercherr@ca.Uyactivc
gases,includingoxidc2iofnitrogenand hydrogencyanide,
theeffectsofwhich inthelow concentrationsoccurringin
tobaccosmoke areunccxtain.

36 Smokingwd HealthNow

1 9 7 7

THE THIRD REPORT BY. THE ROYAL COLLEGE OF PHYSICIANS

OF LONDON 'SMOKING OR HEALTH WAS PUBLISHED.
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PAGES 25 AND 26 OF THIS REPORT CONTAIN THE FOLLOWING:

Lzo Harmful Smoking Habits

The tobaccomanufacturershave been steadilyreducingthetu and nicotine
deliveryof theircigarettesin recentyearsby changing thetobacco le2f

used,and by increasingthe efficiencyof filters.Fortyyearsago.one of
themost popularcigatetteshad tu and nicotineyieldsof36 and 3-3 rq
respectively(30).If thew figureswere typicalforthatperiod,average
yieldswere alreadyconsideredlower in 1965 when regularanalyseswere
started(Table11).Sincethen.owing especiauyto thelarger*itchfrom
plainto rjtcr-tippedbrandsof cigarettes,therehisbeen a furtherstriking
failin the averageamount of tarand nicotinetowhich Britishsmokers
exposethemselves(Table12).

Tsbk IJ
Saks-weightodAverapTar andNicotineY;cldjo(

CiPt*ttC3SoldintheUX 196S to 1975

Yew Mran Tar me&g Nicotine
YL-ld(mC) YieLd(mWj

1965 31.4 2.08
1967 26.0 1.92
1969 23.9 1.67
1971 21.3 1-51
1973 19.7 1.44
1975 17.9 1.33

Change 196S-7S -13.5 -0.73
% Change .43 -35

Figumssuppli--dby theTRC

PAGE 121, UNDER THE HEADING OF 'LESS HARMFUL S140KING,'
CONTAINS THE FOLLOWING:

Reducing theharinfwconstituentsofcigaretteanoke.Sincewe do not
know preciselywhich of the many hundreds ofchemicillcompounds in
thesmoke of cigarettesam responsibleforcancers,bronchitis.emphysema,
or damage to the heartand blood vessels,we cannotspecifyexactlywhat
constituentsin thesmoke should be reducedto lessentherisk.But most
unoldng-relatedcancersare probably caused by carcinogenicsubstances
in the'tar'fractionof thesmoke, and ithasban shown thatAmerican
smokers who for atleastten yearshavesmoked onlyfilter-tippedeigat-
ettes(which have a lower tardeliverythan pL-Lincigarettes)have their
riskof gettinglungcanceralmosthalved(46).A more ment, largerstudy
indicatesthatthe rU isreducedby onlysome 20 percent(ISa).

C)O
CZ>
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0
HEALTH OR SMOKINGO& FOLLOW-UP REPORT OF THE ROYAL COLLEGE

OF PHYSICIANS

CHAPTER THREE PAGE 23

TABLE 3.1.ChLntms inEngland and Waks mak lung cancerdeathratesinearly
middk age winotUz defiverieshavebeen reduced

Age at time Death ratespetmiuionmen from cancersof
ofobservation the respiratorytract,excludinglarynx

Men born inabout Men born inabout
1910. and observed 1930-1930. and Ratio
in1940-1960 observedin1980

30-34 39-* 13 0.3
35-39 ga.. 45 0.5
40-" 253** 134 0-5
45-49 597*0 3780 0.6

High mean tw inuke ordyin rustdecade at soof smokLr4 history
Highme= tarintakeUuoughout 3mking history

CHAPTER NINE PAGE 87

L= danlerous fonm of vnoking 7 97

C7wnse-sin nationallungcancer deaths

As pointed out earlier(Figure 3.1) therehas been an important do@n-
ward trend in lung Cancermortalityin men or allages inthe United

Kingdom. In women thistrend hasbeen wen only in theyoungestage
groups.In seekingan explanationfor them trendsthe innuence of
smoking habits20-30 yearsearlierhis been shown to be of paramount
importance(the'generalioneffect').
There isno obvious explanationfor thesefausinnationallungcancer

death ratesother than the changes in the tardeliveryof cigarettes.

Cigaretteconsumption perhead did not beginto fallin men untilvery
recently(see Figure 11.2).Ifthe fallin lung cancerdeathsisdue to
smoking lower taF/nicotinecigarettes.complete compensation forthe
lower nicotineby increasingtotalsmoke intakecannot have been wide-

spread.Decliningairpollutionisunlikelyto havecontributedmuch to
thiseffectsinceairpollutionappearsto have littleifany effecton lung
cancer incidence 1131, and moreover similardecreaseshave been
observedin unpollutedFinland (131.

LP4
-C@:w

C-N
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CHAPTER FIVE OF HEALTH OR SMOKING' IS ENTITLED

'SUSCEPTIBILITY TO SMOKING HAZARD' AND SOME OTHER

CONSIDERATIONS ARE BROUGHT INTO THE PICTURE.

GENETIC PREDISPOSITION

GENETIC FACTORS THAT MIGHT INFLUENCE SUSCEPTIBI.LITY

TO SMOKING.

D I E T

4w
FOR CANCER OF THE LUNG, THE EVIDENCE SO FAR

AVAILABLE SUGGESTS THAT LOW INTAKE OF VITAMIN A

INCREASES THE CHANCE THAT SMOKING WILL CAUSE

THIS CANCER,. STUDIES TO SEE WHETHER INCREASING

THE DIETARY INTAKE OF VITAMIN A CAN DECREASE

THE CARCINOGENIC EFFECTS OF C16ARETTE SMOKING

ARE NOW UNDER WAY.'

THESE TWO POINTS ARE INDICATIVE OF THE INCREASING

AWARENESS OF THE INTER-RELATIONSHIP OF LIFESTYLE, DIET,

ENVIRONMENT, AND HEALTH.

CIGARETTE SMOKING IS ONE FACTOR AND MUCH HAS BEEN

DONE TO IDENTIFY TOXIC SMOKE COMPONENTS. INDUSTRY HAS

REDUCED THE QUANTITY PER CIGARETTE THROUGH A
p TAR! REDUCTION

PROGRAM. THE VALUE OF THIS CHANGE WAS IDENTIFIED EARLIER.

CONTINUED GROSS REDUCTION OF 'TAR' TO BRING ABOUT

REDUCTION OF TOXIC COMPONENTS MAY LEAD TO AN APPRECIABLE

ALTERATION OF THE ORGAMOLEPTIC PROFILE AND CONSEQUENTLY

TO CONSUMER REJECTION.

WHAT APPEARS TO BE A REASONABLE COURSE OF ACTION IS

THE SELECTIVE REDUCTION OF SPECIFIC SMOKE COMPONENTS TO

REDUCE THE SPECIFIC TOXICITY OF CIGARETTE SMOKE*

C. WARREN SEPTE14BER 9, 1985 C)O
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THERE HAVE BEEN EXPRESSIONS OF CONCERN BY LAWYERS

THAT IF WE OVERTLY STATE THAT NE ARE ATTEMPTING TO REMOVE

TOXIC AGEi4TS IN THE GAS PHASE AND PARTICULATE MATTER OF

CIGARETTE SMOKE THAT WE ARE ADMITTING R-UILT IN THE.SMOKING

AND HEALTH CONTROVERSY.

THIS IS NOT NECESSARILY SO. THE PROGRESSION FROM

TOXIC AGENT TO BIOLOGIC ACTIVITY IS DONE BY THE SURGEON

GENERAL, WITH VARYING DEGREES OF CERTAINTY. FOR EXAMPLE,

IN THE 1981 PUBLICATION

'THE HEALTH CONSEQUENCES OF SMOKING
THE CHANGING CIGARETTE

A REPORT OF THE SURGEON GENERAL'

ON PAGE 24, "RESEARCH NEEDS ON LOW-YIELD CIGARETTES,O THERE

IS A LIST OF RESEARCH RECOMMENDATIONS AMONG WHICH IS

0 Anotherresearchneedisroutine,frequentsurveillanceof
currentandfuturelower"tar" andnicotinecigarettes,for
specificchemicalconstituentsand biologicalactivity.Inaddition
to"tar,"nicotine,and carbonmonoxideyield.new typesof
cigarettesshouldbe monitoredregularlyfordeliveryofother
potentiallyharmfulconstituents,suchasbenzo(a]p)-rene,phe-
nols,catechols,nitrosamines,nitrogenoxides,volatilealdehydes,
and radionuclides.More frequentlyupdatedratingsof gotarto
nicotine,and carbonmonoxidecontentwould permitmore
accuratestudieson thepotentialimpactofcigaretteeornponent3
on health.

C=)
--j
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1T WOULD BE REASONABLE FOR US TO SAY THAT WE DO NOT

JEBATE THE BIOLOGICAL AND HENCE MEDICAL INTERPRETATION

OF THE SPECIFIC CHEMICAL CONSTITUENTS, BUT TMAT --,WE ARE

WORKING TOWARD REDUCING OR REMOVING THE TOXIC AGENTS, AND

LET THE SURGEON GENERAL OR THE ROYAL COLLEGE OF PHYSICIANS

DETERMINE WHAT, IF ANY, ARE THE MEDICAL IMPLICATIONS.

THIS, THEY HAVE ALREADY DONE, E.G. WHEN THEY LINK REDUCED

'TAR' CONTENT OF CIGARETTE SMOKE AND DECLINING INCIDENCE

OF LUNG CANCER.

THE APPROACH THAT WE REMOVE THE TOXIC AGENTS IDENTIFIED

BY OTHERS IS COMMON PRACTICE E.Ge WHEN THE F.D.A. MAKES

A JUDGMENT IN THE AREAS OF

FOOD

PHARMACEUTICAL

BEVERAGE

I.E. REMOVES SOME COMPONENT FROM THE G.R.A.S. LIST, THE

RESPONSE IN INDUSTRY IS AUTOMATIC,

WE COULD ASSUME THE SAME IMPLIED DIRECTIVE BY TAKING

TABLE I AND TABLE 11 FROM THE 1981 SURGEON GENERAL'S REPORT

'THE CHANGING CIGARETTE.'

(.P4
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TABLE 1--btajurtuxicagentsIn the gas phaw of cigarette

anoke (unaged)"

Ag-L wb"tr R-P
-P-W

DumeATioiuv"mm c I-Ma at Is ag
wtiontbliniuvaomme c 0.1-10 ag 1.3as

D.rthyt&iL,uwauiw c O@10 vg L5 ag
NivowPY"vdidiiw c Z-42 ag 11 ag

othw aivaumba c a.-M ag

(daxapouo&)

Romsm c 2" ag 22 mg

vis7i &Wnde c 1-16 84 12 ag

Urytham Ti Ia.& ag ID ag

Fwmakkby& cr, coc 2D-20 pg 3D pg

816ag q-ide Cr, T ID-MO pg 110 PC

Aacion cr 25-140 pg 70 pg

Aan&Meh* cr WI.4m og ODD pg

)r-oc- oxid- (No.), T to-M PC 350 PC

Anumom T?t 10-LW pg 00 PC

PP't- T!ig " M 10 PC
carbom nowzide T 2-M me 17 ag

8C*arwcLm @y %W @L" a" mmmqom " @m wckw aL-bmyL oW pmany voWa6 ddan-Ld owrm

&ad wv*4idiaL
&C &cnw@ mrdwa@; TI. tuuw iiulamr.C*C. comromrs; CT. am tacitag@k and T. t@ ag=L

0 @ *4wvtLm "tkut fhw Up bov4rbtan Oe op.* msrtat IFT&-WT

4 0. >as NO@ rmt NO&
ma ww isam&. fdMudW U.1 dewa@ b@ pH <U. wW thand@ @ md pyndi@ @ I

oWl iAprotmatad f@
BDUW& wyndw wA H-Mmum(looL

TABLE ?--Major toxic agents in the pwtculate matter of
cigamtteamoke (waaged)o

ACNA &Ok& Cowmbsbmvdgsmt%a

activitr 9-0 U3

-P-Ad *P-Uoo

Beam4abyrg= " ag M ag

S.Uahykkryw@oo Ti &&2 Be 0.6ag

Bemdj-puorwtbme Ti 5-0 at 10 ag

BenKa*othroomm Ti $410 ag 40 ag

Otber *Padew womabe bildro.

cute= (>M wopoma&) 17

DL-be-(Li)-od- Ti 3-10 ag 8 ag

DdwaKaA*wWi- Ti ?

Dibeomo(cg)c@ Ti MI ag 0.7ag

py_ coc WMQ at LiO ag

riowutbzm coc SD-250 ag 170 ag

Be=CU.hJlPa7kne coc 10-0 ag

albw polpedwr mmatw

(>10 mawasm coc

Naothakew c4pc 1-10 pg I

1-madyfibanks CDC 0343 pg OA 06

SmedyimrbL=im coc QOD&42 06 al pg

Othw antrw @PNLO& coc ? ?

CAtMCbSi CDC 404M ig ZM PC
3-A 4@-Nothy@ C40C M"o pg 32 PC

OMW -tacb*6 (>4 omp-OM ccic ? ?

Uaknown md mi& clac ? 7

?(I-Kabombwweotim c 100.-250 ag 250 ag

otbw oft"lataomiummmi@ c ? t

A-Maphthylamim ac " ag

Otbw Wmatac Lone ac 7

Umkmwo nitro oompoua& DC ?

pwoaiumb-no c 0.03-L3 PCI

Ni&W mupoun& c 10-sm ag
C&dmiun conpouo& c 9-10 ag

Anevie c 1-29 g

Niwties T 0.1-2.0 ot LA ag

view tobum AOL&6ide T 0.0142 ag &I me

Pb=W cr 10@-we pg 0 pg

CI-6 (Iwupw-dl) CT 10- LBO pg IV

*c d"W&U awmars@ m wmhbr =Itk.Buc TL tmw uud&?Ar COC.wANuadgvw m 4ok W= agmu uw T.
Wzk aeml co

Is @ deweam -mami ffm Up bo*4m anas op= as" IVM UM

i NDUDM- Wyndw "4 smft%amtion 4=)
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IN THIS CASE, WE WOULD USE ONLY THE 'AGENT' COLUMN

SINCE THE 'BIOLOGIC ACTIVITY' BELOAGS TO THE SURGEON GENERAL#

THE STATED OBJECTIVE COULD BE:

CIGARETTE AND SMOKE, CHEMISTRY MODIFICATION

C. WARREN

SEPTEMBER 12, 1985

C=)
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