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Additionof MicotiM.to 5 theticSmokigg

Mic,atltwcan be added In "Ver&l for=$-

as the Ofr***bass
as a specific"It at Its naturalpii

,@cliin combinationwlth a mixtureof acids
at a definedpH lo"l

(d)padmind with materialssuch as bentonitee

It is assumedthat the ftansfor of nicotineto smokewill be optimized
and the primipal factorswuch should be consideredares

1) The fiml state of the nicotinein the compositesmokingmateriall
this will be dopoad*atan tM form of Wo added nicatinepthe nature of the
syntheticshootand of any other additive**

2) The syntheticWw*t and any additivescan also effect the Imm of the
nicotine In smoke* The latt*rshouldbe consideredto giveefficient
wage by the mokere

3) A good OW*lf-life" will be or* basic "quirement for a commrcial
PCOCOBGO

8) Similarlysafety In handling the addition of nicotine myo by the
notwo of the ptnoosUVt be of considerableLqmtence.

1) to Smoke#
Review ad Cg=ftta an ty"@ious work

The form of addition does not affect the tran4f*r of nicotine when It
Is added to tobaccowhich contains an *mass of acid (I)*butwhen added to
a mwo at less neutralbase material the transferIncreaseswith the final
pH of the wtorial (2).An increasedtransferof nicotinecm alsobe
obtainedby the additionto tobacco of alkalinematerials such as amnams
(3)&ad potassiumcarbonate(4)o In contrastthe additionof various sodium
*&Itsto tobaccoIMIcated (5)+.hotthe I="&** In nicotinetransferwas
small even It the pH was Increased from pH 5*0 to 6&5.

da@
On the otherhandthe additionof acidic materialsor saltsof strong

acids *,,gometallicchloride* (6)p sawmum oulphateand sodiumnitrate
(7) load to a poonoumed reductionin micotim transfer.
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A similaraffecthas been noted (8)an the adation of a neutralmteriall,
ougus to Bwloy tobacco*

Two synthetic smoking materials 944 (9) aa M5 (10) hm boom
oxudr&d aW in both casesthe tramfor of racetim was pone This my
have been due to the additivesusedp oulphato In SM64 and small propertiom
of chloridesand nitratesIn SMOT but If It was due to the bass material
(90%callole" on a dry weightbasis) It underlinesthe Lmpulawo of
distinguishingbetweenthe effect of the combustionadditivesoW that of
the syfthstlcWwot material.

The trawfor of alectim from materialssuch " Ion-oubbampresin
(10)and Dontmite (13)appearsto be pow.

Althoughmet of the informationavailablerelat*srtothe transferof
nicotinefrom tobaccoto snake It appears likelythan In gawral the transfer
in=oaoos with pH while acidicmaterialsand *van so= neutral additivescan
load to a pronouncedreductionLa nicotinetransfer* The affectof
additlvesmay be differentwhen used in conjmction with syntheticsheet
materialsbut emudnation of SM64 and S*5 Indicates that a sexism problem
"=in 9 It Is possiblaphweverp that the trtatmat of eptmtic smoking
materialswith ammonia could produce an increase to nicotine transfer
without the disadvantageouschanges In smoke flavout found follmUN
treatmentat flue-curodtobace .

2) Fffl&iantI -2L-XJ&Gtim bs tbL-%Rku.

To obtain*fficientuse of nicatim in eigorotto*make it is desirable
that the PH of the smko Is not too acidic Los* not less than 5*0 aW prsferably
somwhat above this lawr limits Thus It hoe been shown (12)that the
Ost"nothm or wimpactmof cigaretteowke is "lated to the amount of
extractablenicotineIn smoke and thatp In this respect# this factor Is more
Importantthan the absolutealeatirocontext of the *mwao This work
indicatesthat a high ratioof sicatiswto acids is doeirablaoW who" po$Uble
this factor shouldbe comldo"d in the choice of ocld radical associated
with the nicotineand other additivese Thus the me of a am-volatile acid
of acid which is decomposedduring pyrolysismay be pnf*rablo to the me of
a weak acids# and certainlyto the use of a strongvolatile acid.

3) R*LI-Uf*.

The "Lf-life will be determinedprincipallyby the timl pH of the
product- a high pH will loadto a poor Wwlf-lifo wA vba-versa.
Ammw4a treatedtabs-cowith a pH of 7*5 (droppingto about 695) last slootirs
at a irateof about 1% per week over a 13 weak pariodi At the and of that
periodthe nicotine4bliverywas still 20 higmr than the control (3).
Slalf-lifoptherefo"p has to be balancedagainstofflcl*ntalcotim transfer
and the" nut be an optimm point or range
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4) Safety.

Mic,stim Is a toxic hasard. Althw* limitshave been laid4WD for tba
msxwm pormissablevapow comeaftation in the stmaphere (13) (0*5no/cu.
=tax)# Us situationwith alc4ptinsolutionsIs not particularlyclear.
This Is pr*bablydue to the differencesbetasonaleatim baseev*fth Is very
readily absorbedby the sklno md acidic nicotine*@Udlons Im which
racatim in not readilydoorbode

Unllk*the shelf-lit*and nlcotlm traeaferto moket whichwould be
dependentan the final pH of the nterials the safetyfactorwill be
dependentan the pH of the alootim solutionadftdo Good safety
proeAwtiwA will be requiredbut a factorof -ba 10 can be achievedby
usingnUotLao solutionswith a pH about 6*5*

5) r Methodsof angialm EffLGLtnt
Tr&Mfn and Usaomof Micatlale

a),Displgcomol of Hicatim from Filters. Proviom work suggests
that the properties displaced Is very e=U 7wd the wthod is net very
attractive,,

b) &UUKLALIILI= to Clggntte Pai-drpI*T. Co, CBristel)have
dow a comiderable amountof wokk on this tocjmiqmowhich to the subj*ct
of prvdsloml patentappuG4tiwA (14)9 It my be ounnised as follmot-

Nicetim added to chalk I"ded ciga"tto papershas a poor Wwlf-lito
due to the hl;h pH value* The ghelf-lih Is pooreven If the nicotirwIs
added as the oxalate or oulphatesand the additionof @=*so acid results
lnaa glycim type paperwhich is brittlemd difficultto handle.

The way practicalsolution appearsto be tM use of a double poperl
the aicatim being addeds.&* a *alto to the inur wroppero

The &half-lifeof nicotine&kWd to tbm paper should not be confused
with thA of the totalptodmt. Thus It appears probable that the poor
shelf-Ufo of nicatino *alto added to paper ovau ke due to the transfer of
nicatim trw the alkalinepaper to acidictobaccoI& clno proximityand
wt necessarilyto a lossof alcotim ftm the who]& producto

0

To optiahe aleatim tramfor to the woke and *Worptlon from the
evoke by the maker It will be mco-"ary to considervery carefullythe
nature of the syntheticdoot mtortal ad the various addltiv*@.' The

dogromian productuaf these componentsa" alout of equal iqmtems.
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Althoughalkalinewtorials do net always load to an increasein
alcottgotransferall the wwk an additives*mphnlsoo that the we of
acid$ or the *&Its of strwv wide certainlytodowe aicotiiw transfer.
Thus the major factors would appear to boi-

l) to mid theujwof a b"o &Met mteri&ls with a high acidic
residue (notvaco"arilt a low pt*.

2) To av*SA additivoowhich contain atrmgly acidic "Its.

Thu* &Te sm indicatims that the best "IlltV of the acid
radlcalt as distinct from the pH# may be iqmmianto

In generals,hweverp It nnt be *mphasiod that =at of the Lsfaution
availablerelatesto the trar&foz of nicotine t2m t*Mcco mW the effect of
various &dditives an emb tramfore Very ll"ls Is the trmsf*T
from synthetic smoking uterials aM previous work on the "loam of alcotim
fr= OnLootine saltoo on cellulose was c4=iod out asi" a elm toopm
programs In this wwk the pyrolysis products of the acid radical were not

*xamlnedo Thus It Is suggested that further work with more complex aicotim

salts# and the effect of &WLves an nicotine "loss* from possible synthetic
materialst should be carried out wing a pyrolysis turnam.

Coe. PJ. Michell,,Esq.

DT* C.I. Ayres/Dr. S.R. Evolyn

C,

BATCO document for Province of BritishColumbia 4 November 1999

BATCO 00096961



1. B.A.T. R. &D.E. Rep@rt Nos R eDt 247 - R 12a 9439

2* No* R*Db 286 o R le 5-64-

3* No@ RPD* 334 - R 1.646-

4, No. L 211 - R 2$o 9."--

5* No* L 240 R 26. 4o6719

6. ibe R*De 455 R 20* 2o67-

77, Noe ReD, 324 R 50 5.650

to No* RsD& 363 R 22111.65o

90 Me. R aD* 464 R 20. 39679

10.1 UOS* Patent 39lO9t436.

ll* BmAoTo Re P*Eo Repat Y449o R*Do 437 v R 30* 9*"o

12. fttty F&Ae IndustrialHWro and Toxicity Vol#
laursciamee NOY&

139 ftovlsionalPatentapplicattem 4
30, 3ofte

C)N
L-p4

BATCO document forProvince ofBritishColumbia 4 November 1999

BATCO 00096962


