
Rationale for current nzdamnlal Research Proi

Regulatory Authorities have identified a number of aspects of
cigarettes that shadd be addressed by research. It is
anticipated that in tum these issues will be=e the basis of
regulation on cigarettes.

Me key issues are:

(i) Tar and (less importantly) nicotine 1--vels.
(i.i) I-rargmlityl- and its assessment.
(iii) Levels of "Other Noxae".

(iv) Sidestream s=k cmpmition and levels.
(v) Ewiromental tcba smoke composition and levels.

(vi) Additives ccuposition and levels.
(vii) Ignitionpotential (offabrics).

The challenge of achieving measurable changes in (i)-(vii)
wh.ilststill achieving acceptable smking quality gives rise to
one further issue for FRC:

(viii) Chemosensory research to fund means of avercming
sensory b=ie--s as products are modified.

Finally, in order to ac:@iiL-vesignificant results with ma-nyof
the foregoing project , it will almost ce-t@@ainlybe necessary to
=,eate a new set of material "building blocks" for construction
of cigarettes:

(ix) The use of alternative n-aterials/structuresas
"building bl=%s" for cigarette design.

These targets can be br---ghttogether under one stz-,ategic
objective for the Fundamental Research of the Group as follows:

To carry out research for the CAC caqmrdes in
order to provide the scientific informatici-iand
technical avenues required for evolutionary
products aired at delivering adequate levels of
nicotine with mm=um accmpanying levels of
other conironents, so as to meet future consumer
and regulatory author3.ty needs.

"Fundamental research" embraces research which is aimed at
irproving the basic knc,.ledgeof the science and technology of
the tobacco business. Its tirescales are long (of the orde--of
years)and its output is scientific infornation.

"Regulatory autl,-iority"refe--sto any organisation, official or
unofficial, that results in legislation,advises governments, or
influences public cpin,-cn.

'I,@dsresearch provides concer)ts for the longer te-@mproduct
deve.lofment. The CAC ?,LLDestablishments, iicludin the Mico.
Tbrl=logy Centre (BIC), will take the concepts and develop then
into pro@,ot@,peproducts as necessary.
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Ultra-lowtar withmediumnicotinelevels

(a) Greendot

When Premier was launched by R:TRBAT firstly set in train a
research programme (AIRBLJS/NOVA)to pursue a similar option but
also initiatedour own programme towards a future product that
whilst traditionalin format,would be extensivelymodified
relative to currentproducts. Mus was known as Project
Greerxbt,the aim of which was to investigate the use of
toba (ortobaooo,-@ived materials) to gex)etmtemodifiedtar
deliveryin terns of composition,quality and dose. This work
continues.

A product development project (NATO) within the BATCO.
TechnologyCentre, is pursuing the first option to emerge from
this research. This has 4 mg tar and 0.6 rignicotine.

The continuing fundamentalresearch is aimed at achieving still
lower tar/nic.rat-ioproductsand is exploringcast sheet or
extrudedmaterialsof 75-80-ttobacco origin. Biological
propertieswill be checkedby Aniesand other in vitro test
methods.

(b) P--oiE---t

'Iheprinciple behind RTR's Premier was that it looked and smoked
like a cigarettebut it produced its "smoke" by heating capsules
containingnicotineand flavcur ingredients. The llsmkell
contained -lr+ifewer chemicals than cigarette smoke and it had
zerobiologicalactivityin all,,@biological tests&).@
Although Premier was a marketirx:rfaiIure, this type of product
has futurepotentialas a nicotine delivery systemwith =inal
delivery of other substances.

ProjectNM is aimed at providing the scientificand
technologicalfoundationfor the development of alternative
cigarette--likeproducts in which the ccubusticn of t-ni-A i-1
not the primarysource of smoker satisfaction. All of the R.J.
Reynolds technology is patented so we must seek alternative
methodology. The work is concentrating on how nicotine and
other chemicals are stripped from various materials into
"smoke",what heat is requiredand how it may be generated, and
what are the propertiesof suitablematerials.

It is not the intent-icnof this work to make prototypedevices
but to provide the rkKx@.-@ scientific base for their
development. Although the ultimate goal of the projec@-has a
long timescale,it is e=iiited-that there will be shorterterm
spin-offsfrom the work, for exarple on filter and smoking
material concepts.

Searc!ifor Additioral Bioassavs

A variet@rof different biological tes's (or bioassays) exis-,
which car.reasure the "biologica.1ac@-ivi-t-y"of chemicals,
includingcigarettesmoke. These tests range from exposing
rates to @-mke and mea---ringchanges in theix lungs (whichcan
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take up to three years) to tests on small groups of cells in
test tubes (in vi tests which can take a few days). Which of
these tests, if any, is the most relevant@humansmoking is open
to speculation. However, the short term tests are relatively
easy to perform and Regulatory krth=tles have the potential to
use thm to rank cigarettes. For example, the UK Lxkpendent

Scientific C=uttee or Smoklrq and Health has reccmwnded that
the use of such tests should be investigated. FUrthermore,
since R.J. Paym=xls have used all existing bioassays to test
the= Premier product it is probable that any similar product

develcpnent in the future could do no less.

The aim of this work in the Fir is to assess which bioassays
have a high probability of being used by Regulatory Authorities,
and to acquire the technology to permit BAT products to be
positioned cptamlly in such b3.cassays.

one short term in v test, known as the Ares test, has been
in use for fourteen years. Expert biological opinion is that at
least two different in vitro tests should be used for screening

new product developments and that negative results in both tests
should be further substant-latedby full animal tests.

nie biological work in the FRC is investigating the use of tests
in addition to the Ames test. 7he work is also monitoring the

biological activity of product developmnts. Bioassays using
animals are done under contract.

Reduction of "Other Noxaell

"Other noxaellis a term coined by the UK Independent Scientific
C=mittee on Smoking and Health, which advises the UK government
an the stance to take in various smoking-relat--iissues. It
refers to substances in smoke in addition to tar, nicotine, and
carbon monoxide "utdch may contribute to the health hazards of
smking". The Committee reccumeradedresearch ;4in-Aat their
elitninaticn.

Regulatory Authorities in other countries such as Germany and
Canada also have lists of cm, tances in smoke which they

consider to be particularly undesirable. 'Iheselists all differ
from country to country. The BAT scientific Research Group has
constructed a master list of "other noxaellbased on the various
national lists and the reasons for their inclusion.

The FRC work on "other noxaell is abned at finding means of
reducing these substances in smke over and above current
techniques such as filtration. 7he work involves modifying
tobacco in various ways v,2chas treatment by chemical, enzymic,

or physical means and determirung the effect on the relevant
smoke deliveries. So far much of the work has been in a
leamuig p'ow - develcpirg mthods for measurim the "noxae"
and dete=umng whicn parts of the tobacco they are derived
from. This work represents one route to a highly modified
product concept in wtilchthe base cigarette material is still
essent3.allytobacco. Attitudinal tests have suggested that

consunp--rshave a prefere--jcefor tobacco to be retained as the
base cigarette material.
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Total Sidestream Pieductio

To minimise social =iop=m associated with sidestream smoke,
research has been urdertaken during the last six years on
fir4axxjmmm to reduce sidestream. Mxh of the work has
concentrated on modifications to cigarette paper in combination

with the amount of tdmoco in the cigarette. Several patents
have been obtained and prototype product developmmts are being
taken to consumer testing by the BIC.

!rheefforts to date reduce the visible sidestream -ke by about
50!kbut the sidestream gas phase is only reduced by about 20-%.
This small reduction in the gas phase means that sidestream
odour and =itation are only marginally reduobd. In order to
reduce sidestream and gas phase by similar amounts further
research is ccncentratuq on modifications to the tobacco rod
structure. This will involve using extrusion and other

techniques to produce novel rod structures with the objective of
intexferim with the amounts of the rod burnt to mainstream and
sidestream.

l@nvironmental Tobacco Smoke (ETS)

= and paz i smoking have received considerable attention in

recent years because reports have claimed that EIS can be
harmful to the health of r=-srokers (e.g. US Surgeon General
1986, TiK independent scierrtificCommittee on smoking and Health,
3.988). The cJAims are based on differences in epidemiological

data which are very small and ambiguom - this work is
cmt=msly assessed for BAT by Corporate R&D, Malbarik.

In Southampton, research over the last two years has been
at puttuq ETS into context with other substances present in the
air. A variety of discrete measurements have been made in real
world errrircnments- pubs, restaurants, homes, public t--arLsport,
offices etc. In general the work has shown that EIS levels are

very low ompared to other chemcals in the air. Much of this
work has been published, presented at scientif3.cconferences and

fed into public affairs deput3nmts.

FollowiM recommendations from the BAT lrxhm-triesTobacco
Strategy Review Team, future work on = will involve less
effort than previously. The work will be involved much less
external -briies, and will concentrate an internal laboratory
work to provide an information base useful to public affairs
initiatives. The work area will be able to respond rapidly to
future public affairs requirements. rypical activities currently
in the programme include details of the formation and decay of
specific groups of chemicals including r-Litxcsaminesand the
search for reliable methods of exposure of humans to ETS.

Additives and Mate--ialsAdvi (Tobacco and smoke r--ienstrv for
Remilatory Authoritv needs)

Mu-cughcut BAT many additives and materials are used both on
cigarettes (tobacco,paper, filte--s,packaging) and in their
manufacturing operations. An Additives and Materials Guidance
Panel eyasts to evaluate new additives and roterials proposed
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for use by cperatuxjCmpanies. M= is done using both
legislative information (what is allowed is various c=tries)
and tcvj=logical and ct-ical hazard infc=ation.

everience that in order for
accepted by Regulatory

f smo and tobacco dumistry
needs to be supplied. For exmq@le, in order to use nFM (a
material -ri-,by extnxurg, inter ali , tobaoo dLL%t)in
cigarettes the UK Independent C=nittee on Smokirg and Health

required chemical information on all the ingredients and how
they would react when the material was burnt in a cigarette.

Uiis work area is aimed at cbtainim this type of information
for new processes and products under developmrrt (e.g.a=nonia
tachmlogy) or now flava= additives. It includes the followim
areas:

(a)For new flavour additives or their precursors, determining
whether they are naturally present in tobacco, even in very
-I I amounts. Wi@--nthis is the case it greatly enhances
the chances of their acceptance by Regulatory Authorities.

(b)For new flavour or other additives, determine whether they
transfer intact to -ke. If they deccupose or react in the
hmiirv cigarette, determine their products.

(c)Assess smoke chemicals which are produced fr residues or

iqmrities in the tcbacco, e.g. insecticide resi&es.

Reduced I=Lttion Potentdal -C

In the USA there is mxh pressure at both the federal and state
governmerrtlevel to introduce legislation wtdch will st-ipulate
that all cigarettesmist pass a furniture ignitiontest. A
technical study group set up by Congress concluded in late 1987

that "it is technically feasible, and may be ommie=ially
feasible, to produce cigarettes with substantially reduced
ignition propensity". Further work was recommended to develop

suitable test methodology. Congressman Mookley has submitted a
private bill for fedezal legislation to be introduced arxi
individual states such as Michigan are threatenirg to introduce
legislation if Congress does riotdo so.

Developing realistic test methodology is not easy considering

the large number of furniture materials and configurations. one
serious problem is that an inadequate method could lead to false
results wy-lp--certain conditions.

Work at the FRC is aired at developing suitable test
methodology. Much of this work is done in collaboration with

COP= - a world-wide association .tiialipramtes co-operation
in scientif4-cresearch relative to tobacco. M-iiscollaboration
neam that the emerging methodology can be tried in different (ZD
laboratories around the world which will give a good
understanding of its reproducibility.

ZD
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The M work is also dp-temuung how the differentcigarette
parameters affect igrution potential. we alreadyknow that low
cigarette diamter and high use of expanded tobacco give
improved performance.

Chemosensory

our traditionalapproach to reducingdeliveriesis to reduce
both tar and nicotirip-.Regulators in, for instance,the UK and
Gemarrysupport the concept of reducim tar ;.t@ retaining
nicotineat more traditionallevels.Nicotinealone in -k is
rx:rtpractical,nor are extreme tar/nicotineratios,sirxe
r,icatineis too irritating- other substancesare requiredfor
serlsoricreasons.

The objective of chemosensory research is to understand the
chemical and physical properties of snoke importantto sensory
perception. Mus type of work has been done intermittently
within BAT for marryyears although rx3tin the contextof low
tar/mediumnicotine smoke. The present projects,whilst having
broad potentialapplication,will focus on this type of product.
The work area will provide the scient-ificfoundationfor the
developmentof low tar/nicotine cigaretteswith acceptable
sensory attributesand will, of necessity, intexactwith many of
the other pro)ects an the research work programme.

The programme includes work in impact, irritationand taste.

?IaterialSci

(a)Ultra-Lictht-WeicihtStru

On the basis of cigarette m-,ckelevels requ=ed by today's
-z@ tl@ is clearlyfar too mich tobaccoin the
conventionallysized cigarette. Attemptsto reduce din*mions
lead to an associatim with poor value or inferiorproducts
(withthe notableexception of Capri). Tb reduceyields of
major coapm-p-nts(tar, nicotine, CO) and the minor ccmponents
and, at the sa time, to reduce sidestmm yields,we need to
create light-weightt*f4- stn=tures. These shouldburn
tobacco, yet deliver apprcpriate smoke levels and puff numbers.

Several appz@oar-hesare being considered. Cne system that offers
considerableappeal is the creation of foamed structures.
Although work to date has focussed on extrusion of tobacco dus',
(andadditives)to form a foamed rod, there are other foaming
approaches to pursue.

Ar,o@er reans of producing light-weight st--ucl-uresdepends on
foldingsemi-rigidtobacco sheet to producea fi= matrix within
the paper ejwelcpe.
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(b) &Iternative-Mat#---rial

Although we recognisethe existingreluctancein relationto use
of r=r-tcbaccocmbastiblematerials(failureto be classified
as a cigarette,useof "chemical"additiver.etc.) thexeare swe
opport:L=t3-esfor =&-fyiM =rrent c3.garettes that will
necessitate=h a mve, C@@@ agreementfor theiruse may
ra@@itate comidexablediscuwian with RegulatoryAuthorities.

18th Tum, 1990
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