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Abstract

The world-wide cigarette market is becoming
increasingly regulated. This involves restrictions
on the freedom to advertise, restrictions on
where people can smoke, and in some ways of
most importance, limits on cigarette smoke
deliveries. In particular, in an increasingly large
number of countries maximum tar iegislation is
being enacted. In many cases, such as the
European Union, this type of ' legislation is
progressive

and over time it is entirely

conceivable that maximum  permitted tar
deliveries will be reduced to as low as 5 mg,
possibly with additional restrictions on smoke
In addition,

change is increasing as more and more countries

nicotine deliveries. the pace of
embark on tar reduction programmes.

The key challenge facing the cigarette industry
is to - manage these changes in such a way
which
~ maintained at as high a level as is possible in

ensures that product acceptability is
these circumstances. There are a number of ways
of achieving this
modifying blends

constructions The real innovation comes when

involving filter ventilation,

and using different filter

combining these in a way that gives the most
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these

variables as far as the smoker is concerned.
Undoubtedly, the nature of the filter is of

crucial

acceptable balance of all competing

importance in designing the most
acceptable low tar products, and this paper will
discuss some of the filter types which are
currently in use in the various low tar markets
around the world. Also, some thought_s about the
future in terms of new filter developments will

be presented.
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It is true to say that without exception every

cigarette market in the world is becoming
regulated to some degree. This regulation takes
the form of restrictions on advertising and
promotion, increased taxation, restrictions  on
‘where people can smoke and in many ways
most importantly, regulation of cigarette deliveries.
This latter itself  as
legislation limiting the maxium ‘tar' delivery of
which s
increasing number of countries as governments

restriction  manifests

cigarettes

quickly realise that such legislation is easily
implemented. Indeed by the year 2000 it is
expected that many countries will have a

maximum cigarette tar delivery of 15 mg and an

increasing number will have legislation permitting’

no more than 12 mg tar as the maximum
delivery. The whole of the Europe Union will
have reached this point by the end of 1997 and
many countries that have aspirations of joining
the EU will be following suit as rapidly as
possible, .

Some countries regulate nicotine also, either
by voluntary means or legislation. For example
Australia, where the maximum nicotine delivery
is 1.4 mg and the Gulf Co-operation Council
-which limits nicotine deliveries to 0.6 mg in
association with a 10 mg maximum tar delivery.

On top of all this, the implications of ‘the

occurring  in an  ever .
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in the USA for smoke deliveries

have still to become apparent. However, it seems

settlement’

certain that tar and nicotine deliveries will be
severely regulated. '

It is inevitable therefore that over time the
deliveries of tar and nicotine will be driven
down in all the cigarette markets of the world.

In addition to these restrictions, there is also a
growing consumer demand for lower tar products;
consumption data from a number of countries
illustrates this. In Korea, cigarettes yielding 8
mg or less have around 85% of the total
cigarette market (Fig. 1). In Japan, the segment
of the market for cigarettes delivering less than
2 mg tar has grown from virtnally nothing in
1988 to just over 11% of the total market by the
end of 1996 (Fig. 2). In Italy around 50% of the
cigarette market is made up of cigarettes
delivering less than 10 mg and approximately
15% of the total for cigarettes

delivering less than 6 mg of tar (Fig.-3). In

market is

most markets where there is a developing low
tar market there is growth in the segments for
products yielding 6 mg of tar or less. The pace
of this move to lower tar deliveries will increase
as the world-wide demand for low cigarettes
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MARKET SHARE OF MAJOR KOREAN
BRANDS BY TAR BAND
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As always the challenge facing the cigarette

Fig. 2.
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designers in the various tobacco companies
becomes greater the lower the tar delivery. It
becomes more and more difficult to maintain
product acceptability and is where innovative
solutions to these problems are required as a
consequence.

All of the cigarette companies are looking for
the ultimate low product but it is unlikely that

“there will ever be a single ideal low tar product.

Everything depends on the consumer and it is

well known that different groups of consumers
in different parts of the world have different
requirements. It is therefore necessary to balance
the cigarette design tools which are available in
the most acceptable way for each group of
consumers,

This balance is between filter ventilation level,
blend type, cigarette paper porosity and filter
type together with its. retention and draw
Tesistance.

The filter itself plays a vital role in this series
of trade-offs and it is important to review some
of the different filter types in use around the
world on low tar products and the benefits they
offer. As there is no universally agreed definition
of low tar, for the purposes of this review
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One of the first special filters to be used on
lower tar products was the so-called White Dual
filter. The construction is illustrated in Fig. 4
and is usually a portion of cellulose acetate at
the mouth end with embossed paper as the
tobacco end segment. White Dual filters have a
wide range of performance in terms of far
retention and draw resistance because it is
possible to vary the length of the paper and
cellulose acetate in relation to each other. In
addition to that, it is possible to use different
types of paper which adds to the performance
range. The versatility of this filter type is much
greater than a standard monoacetate filter and
because of this, a dual filter is very useful in a
tar rteduction programme. For example, it is
resistance  whilst

possible to maintain draw

increasing tar retention and this range s
illustrated in Fig. 5. In addition, the white dual
filter is able to give the required retention over
a much wider range of draw resistances than

mono acetate filters; this is shown in Fig. 6.
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Many brands use White Dual filters but
pérhaps the most widely used version is the
so-called Bonus Dual filter which undoubtedly
improves the smoking characteristics of cigarettes
delivering 10 mg of tar or less but is particularly
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effective at deliveries of 4mg and below. This
version of the White Dual filter has a very high

pressure drop tobacco end segment which

improves the smoking characteristics of low tar

cigarettes. Products on sale with this version of
the White Dual filter
Germany, Casablanca in Austria, some of the R1

include Mercedes in

range in Germany and Savoy in Denmark.

Another very useful filier for the ultra low tar
cigarette sector is the Coaxial Core filter whose
construction is illustrated in Fig, 7. The central
core usuvally consists of embossed paper with a
porous wrap and this coaxial core portion then
becomes the tobacco end segment of a dual
filter with cellulose acetate at the mouth end.
Such a filter construction is used by Philip
Mormis on a number - of 1 mg tar brands of
which Merit Uno in Italy and Philip Morris One
in France are but two examples,

THE COAXIAL CORE FILTER

OPTIONAL WRAP

INNER CORE [
COAXIAL CORE ANNULUS

Fig. 7.

Another widely used filter that is very beneficial
at a whole range of lower tar deliveries is the
CPF or filter; the
construction is illustrated in Fig. 8. This product

Combined Performance

which is cssentially a monoacetate filter with an
enhanced performance, is unique in that it has a

partially grooved porous wrap; the grooves form
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low pressure drop channels down which some
smoke will pass and go through the wrap as
shown in Fig. 9. This cross flow filtration
enhances the tar retention of an equivalent
monoacetate filler by up to 8% and work is
being wundertaken to increase this to at lcast
10%. The SG range of brands in Portugal uses
this filier and a number of brands in Italy, for
example MS Lights Extra, also employ this
filter. ‘

CPF FILTER

TIPPING PAPER POROUS WRAP

1

CROSS - FIBER FILTRATION

Fig. 9.

As tar deliveries are reduced, so smoke taste
is reduced and as a result there is a growing
market for menthol flavoured -cigarettes. For
example, Japan has seen a rapid increase in
sales of this type of product in the past few
years, with brands like Salem 1, Salem
Pianissimo and Alfa Menthol. Thailand has a
well developed menthol cigarette market as a
result of the very successful launch of Falling
Rain Menthol which now accounts for 15% of
the total cigarette market. This product uses the
popular Flavour Thread filter which is illustrated
in ‘Fig. 10. In this product a carefully controlled
amount of menthol, or indeed any other liquid
or soluble flavour, is added on a thread which
filter.
However, the thread can be incorporated into the

is incorporated into a monoacetate

paper section of a dual filter which is an
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excellent way of using many of the cigarette
flavours which tend to be coloured. The flavour
Thread is also an excellent way of adding
flavour to cigarettes without any of the
contamination problems associated with the direct

ﬂavburing of tobacco.
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Fig. 11.

No summary of the types of special filters
used in the low tar markets around the world
would be
charcoal filters. Charcoal

complete without a mention of
is used widely in
cigarette filters in various markets for example
Korea, Japan and Venezuela to impart certain
taste characteristics. There are too many brands
to name individually, but the charcoal filter
brands This in Korea and Mild 7 in Japan are
very well known.

The most widely used construction is the
so-called Active Acetate filter illustrated in Fig.
11. This is a dual filter with charcoal granules
dispersed In a cellulose acetatc segment at the
tobacco end of the filter.

Charcoal is also widely used in Triple
Granular filters, illustrated in Fig. 12. The
charcoal is put in the central cavity usually with
cellulose acetate on either side. However, even
with the best production technology it is never
possible to fill the cavity completely. As a result,
phase removal,

in terms of vapour Triple

Fig. 12,
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VAPOUR PHASE RETENTIONS

Retention_(%)
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Fig. 13.

Granular filters are not as efficient as, for
example, the Active Acetate Dual filter; this is
illustrated in Fig. 13. Nevertheless, in markets
such as Korea, Triple Granular filters are still
very popular with consumers in such brands as
88 Lights.

Carbon powder can be attached to paper to
produce the HR/VPA filter, illustrated in Fig. 14.
This filter is used on the Merit Lights product

for the Japan cigarette market.

ADSORBENT COATED THREAD FILTER

Fig. 15.

Carbon granules can be attached to threads to
produce the ACT (Adsorbent Coated Thread)
filter which is used in Italy on the brand, Zenit
in the form of a Triple Solid filter. This gives
what is in effect a triple granular filter with a

VAPOUR PHASE ACTIVE FILTER

Fig. 14.
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full cavity and is illustrated in Fig. 15. -

From this brief summary, it can be seen that
the range of special filters used in low tar markets
around the world is very large. Clearly all of
these filters have only been used because they
add real value to the low brand in question
compared with a cheaper equivalent product
incorporating a monoacetate filter.

This is the position now, but what of the
future? Tar to be
reduced, advertising restrictions will become more

deliveries will continue
stringent and cigarette tax will be increased.

In view of this, it is believed that real
innovation in product design will become
increasingly necessary and the filter will perhaps
play the most significant part in this process. It
seems inevitable therefore that new filter styles
will be developed and used but not at any price;
they must add real value to the cigarette.

Undoubtedly, alternative filter materials will be
developed and these will have a significantly
greater efficiency than the current range of filter
materials, Filtrona Intenational has developed
one such material called Filtrona Crest which
makes use of the ability of Courtaulds Lyocell
fibres to fibrillate highly during the paper

making process. A comparison. of the scanning

electron micrographs of woodpulp and Lyocell is
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show in Figs. 16 and 17. The high degree of
fibrillation of the Lyocell compared with woodpulp
can clearly be seen and this is responsible for
the much greater tar retention as illustrated in
Fig. 18.

It seems certain that other high efficiency
filter materials will be developed in the not too
distant future.

As tar deliveries are reduced cigarette smoking
characteristics become less acceptable. In the
future there will probably be an opportunity for
cigarettes with genuine improvements to acceptability
from added flavour. To date flavor enhancement
of 1 mg products for example, does not appear
to have been particularly successful. What is
required is a highly efficient flavour delivery
medium which allows controlled amounts of
flavour to be released during each puff. It is
anticipated that such a system will be developed
within the next 5 years as the commercial
pressures are now sufficiently great for this to
be a realistic expectation.

Another very real possibility is an increase in
the need for more selective removal of smoke
components in the face of legislation arising
from the U.S. settlement and perhaps any similar
legislation arising in say, the European Union.

In relation to this, charcoal or other adsorbents
may find wider uses in the world-wide cigarette
matket. It is difficult to anticipate exactly what
further legislation will occur in various countries
but it is safe to assume that the restrictions will
become more onerous rather than less.

There are many adsorbents apart from charcoal
which have been evaluated; one example is
Other probably be
developed as- cigarette designers try and balance

sepiolite. materials  will
the taste characteristics of new blends with possible
requirements to remove vapour phase and semi-

volatile compounds from smoke.
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Again in the light of the U.S. settlement,
there may be a need to progressively reduce
smoke nicotine deliveries over a period of time;
filter additives may be developed which will
asist this process.

As the freedom to advertise cigarcttes becomes

more and more curtailed, the cigarette filter

could become more important in differentiating

the product from - a marketing viewpoint.
Technical diagrams of filters have appeared on
cigarette packs for a number of years. However,
more recently there are indications that there is
a growing interest in cigarette filters with a
novel end appearance where the filter is a dual
construction with a high efficiency tobacco end
segment and a tube with a cross or star or
different

appearance. A brand recently launched in China

similar shaped core providing the
called Golden Leaf has just such a filter.

In addition it is possible to envisage many
different shapes perhaps even with coloured tow
or paper in the core or at the tobacco end
segment. The combinations are many and vared
and limited only by the imagination.

The list of development possibilies is endless
and the above is merely a small selection. One
thing that is certain about the future is that the
in  which the
Industry has to operate will become increasingly

commercial climate Tobacco
harsh. However, what is also certain is that the
Tobacco Industry, as it always has done, will
adapt to the changing environment and continue
to be

opportunities. Innovations in filter design will be

successful by tuming problems into

a vital part in this whole process.
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