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ABSTRACT

Current work at R&D on the separate feedina of blend components direct
to a cioarette making machine has shown that some control over the
position'ingof blend components diametricallyacross the rod cross-
section might be achievable. Some earlier work at Southampton has
indicated that cigarette smoke mainstream an(i sidestream are fonred
from differentregions of a burning cigarette. This Memorandum
brings these two possibilitiestogether and speculates on the very
significant product advantageswhich might be achievable. The product
would be economicallymore feasible than, and perform in a different
way to, the more familiar double-wrappedannular cigarette.

D16s@c@uuS4S4TiowiNi

Virtuallyall of thepreviouswork at Southamptonin this field(1)-(4)
has centred around (!) the evaluation of annular cigarettes produced
by first making a wrapped slim cigarette (ancestor of CAPRI) and
using this as the core in the production of cigarettes of normal
dimensions. All evaluationsof these cigarettes were conducted with
the cigarettepaper of the care still in place.

However, the type of cigarette which might result from WJS's work on
the separate feeding of blend components direct to the makina machine
is quitedifferent.The findingsto date indicatethat it is possible
to achieve a concentrationof selected blend components (relativeto
the whole blend),either towards the centre of the rod or around the
periphery of the rod, in a single making operation without wrapping
the core. In this version gas flows and particle/gasdiffusionare
relativelyunimpeded compared with the earlier 'double wrapped'
version. Consequently,it is to be expected that the WJS version
will behave much more like a conventional cigarette.

If this is so, then RRB'sfindinqs(5) will be relevant. This report
concludes that mainstream nicotine is principally derived from the
pyrolysis/combustionof tobacco at the periphery of the cicarette.
The corollary is that sidestream nicotine is derived mai@ly from
tobaccoat the cigarette core. At first sight this may seem the
a
wrong way around", but observation of a cigarette durina puffing -C:b.
demonstratesthat the tobacco towards the cigarette periphery is

CD
CD

00

BATCO document forProvinceof BritishColumbia 3 November 1999

BATCO 00086010



-2-

burningfaster and hence probably contributing disproportionately
more to mainstream than the tobacco at the core. While the effects
on nicotine delivery of positionalmanipulationof sub-blends with
differenttobacco nicotinelevels has been i-ecognised(5), we would
like to draw attentionto the followingpossiblebenefits.

Assuming that mainstream s.-nokeis derived more from the peripheral
tobacco than from the core tobacco in a ci(3arette,then, compared with
the normal cigarette:

(i) ConcentratingDIET towards the core would

(a) enable higher DIET levels to be used before the
subjectivesmoke detectionlimit is breached;

(b) give higher mainstream nicotine deliveries (in the
absence of nicotine migration between blend
components);

(c) reduce sidestreamdeliveries;

while still gainingthe fill value advantagesof enhanced
DIET inclusion levels (thouah RGH/NB are the experts here,
of course).

(ii)Concentrating stem (WTS) towards the cigarette centre would
similarlyraise the subjectivedetection threshold level
of stem and improve fill value - particularlyuseful in
companies with excess stem (e.g. Chile Tabacos).

(iii)Concentratinglow quality grades, particularlythose poorly
grown/cured (Malaysia) or drought damaged (Argentina),
towardsthe cigarette centre would enhance subjective
character for any given level of inclusion.

(iv)Concentratina those blend components which are precursors
of undesirabie smoke compounds (e.g. nitrosamines, etc.)
towardsthe cigarette core or periphery will decrease
levels of these smoke compounds in maikstream or sidestrean
respectively.

It is not the purpose of this memo to be exhaustive on the advantages
of the consequences of positional manipulation of blend components
within cigarettes but to indicate by way of the above examples what
we considerto be the greatpotential of this ability. There will
certainly be other advantages, not least in the ETS/sidestream arena.

Indeed, it is possible that other companies are already there - B&W
are puzzled by the high nicotine transfer efficienciesachieved by
Philip Morris; this might be explained by P/M positioning high
nicotinecomponents (or its nicotine-scavengingreconstitutedtobacco)
around the peripheryof their Marlboro.
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However, it is inconcievablethat total searegation of blend compon-
ents within a cigarette will be achieved, or that mainstream smoke
is totally derived from tobacco at the cigarette periphery. @lever-
theless,it would seem logical to assess the degree of segregation
that can be achieved at a relativelyearly stage.

In order to monitor the degree of segregationachieved, future efk'ort
will involve feeding a smokinc machine with separate streams of DIET
and an unexpanded lamina bfend dyed with both hydrophilic and
hydrophobicdyes (6). This opens up the possibilityof monitoring
segregationobjectivelyby visibleor other spectroscopy. The Gardner
Colour DifferenceMeter could have a role to play here.

Finally, although success in controllingcioarette rod diametric
blend distributionwill not be cost free, aaditionalcost can be.
partiallyoffset by the concomitantremoval of cut tobacco blending
systems in the Primary Department.
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