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Abstract

Cigarette flavor technology is an area that has
many facets which are important to the flavorist.
Some history of tobacco flavoring is needed to
characteristics  of
cigarettes originated. The areas of cigarette

understand how the taste

technology where flavors may be employed such
as casings and top flavors will be reviewed. The
importance of industry regulations on tobacco
flavoring will be discussed along with their
impact on the future. Flavor ingredients used in
casing sauces are described and the benefits of
the different types of casings. The large variety
of top flavors available are discussed, and the
future trends associated with top flavors. New
flavor technologies and their impact on cigarette
production will provide new challenges to the
tobacco flavorist,

Introduction

With cigarette flavoring there are several places
to add flavors to cigarettes and initially these
need to be defined. The first place is in the
casing sauces used for tobacco; casings are
added generally to the leaf or lamina before it is
shredded for use in cigarettes. The casing materials
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are water soluble or suspendible in water and
are quite often applied by spraying a hot
suspension of the material. Casing is added in
most cases to burley or Maryland tobaccos and
flue-cured  before

recently total casing has been used where the

sometimes blending. More
entire blend is cased rather than the separate
parts.

The other major place for adding flavorants is
in the top flavor or top dressing which is
sprayed on the cut filler sometimes called shred
ot rag. Top flavors are the more aromatic
components of the flavor and are generally
alcohol soluble. This flavor is usually dissolved
in alcohol or propylene glycol for spraying;
water may be added to adjust the moisture
Adding the top
flavor is the last step in the process before the

content for making cigarettes.‘

tobacco shred is sent to the making machines.

Other areas where flavors are sometimes added
are in the filter, in the reconstituted sheet or the
stems, in the scam paste, in the cigaretie paper
and in the casing for cutting solution. The use
of filter flavors was originally started to reduce
the cellulosic taste of the filter, Now days filter
flavors are used to modify the taste and
smoothness of the cigarette smoke. Flavors for
reconstituted tobacco sheet and stems are
important
harshness. The casing for cutting is generally a
water and glycerin or glycol mixture to bring
the moisture vp to a level suitable for cutting
and to help in lubrication of the cutter. The
glycerin or glycols serve an additional purpose
as humectants to keep the tobacco moistened
and less sensitive to changes in humidity.

These discussions will focus primarily on

casing sauces and top flavors.

for many products to reduce the
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Background of Cigarette Flavor Development

The development of cigarette flavor technology
started, around 1913 with the introduction of the
Camel cigarette as a blend of Turkish, flue-cured
and burley tobaccos which was the beginning of
called the American Blend.
Following soon after Camel were Lucky Strikes
and Chesterfields as’

cigarettes. Since the products previous to Camels

what is now
American Blend type

and the others had been primarily pipe tobaccos
and chewing tobaccos, it was obvious to use
had been wused in

regard to

technologies  that those

products particularly with casing
materials. This meant that licorice, rum, honey,
molasses or sugar were used in casing for burley
tobacco in the new cigarette products. Licorice
water was first used as a preservative for the
tobacco leaves when they were shipped in
sailing vessels that went to FEurope. From that
use as a preservative, licorice evolved into a
flavorant.'

The function of the sugar or other sweeteners
is to enable the manufacturer to take advantage
of the aromatic character of air-cured tobaccos.
Since sugar casing performs a function of

newtralizing  and  balancing  the  alkaline

constituents  generated in the smoking of

air-cured tobaccos, the relative quantities used
are critical. The exact quantity of sugar uscd is
determined by the nature of the particular crop
of burley tobaccos with which it is employed.
For cigaretic casing about 10-20% sugars are
usually added to the burley portion of the blend.
In the finished cigarette, the total added sugar
solids may be 0-4% depending on the ratio of
flue-cured to burley tobaccos.

With the advent of the American Blend, cocoa
Whether it

was trial and error that cocoa was initially used

was introduced into casing sauces.
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or good science, I do not know, but it was a
excellent choice because cocoa has  several
qualities that made it a good ingredient. One,
the cocoa has a good flavor and adds body to
the cigarette taste when combined with other
sweeteners such as sugar. Two, the composition
of cocoa is very similar to butley tobacco as far
as protein and amino acids are concerned. Three,
the cocoa acts as a drying agent on the leaf so
that it reduces the

burley and facilitates ‘ further processing without

“stickiness” of the cased

lamination. In fact in at least one company,
cocoa was listed on the formula sheets as #1
Drier.

The use of casing sauces will be  discussed
further later in this paper. The discussion so far
has dealt primarily with providing a smokeable
flavor

product with little emphasis on the

qualities. The first American Blend cigareties
used fruit juices, ground spices and other
aromatics as flavorants similar to  their

predecessor pipe tobaccos to give distinctive
flavors to the cigarettes. Rum was used as a
solvent for applying flavors since sources of
ethyl alcohol were less available. Quite often the

spices or other raw flavoring agents were soaked

in rum at the cigarette company’s flavor kitchen, .

~and the rum-extracted flavor was used for
application to the cut tobacco. This process soon
gave ' way to use of extracts of the flavorant
from flavor houses to allow better control of the
flavor application. From extracts the industry
progressed to essential oil - for some of the

flavors and then with the advent

of gas
chromatography, mass spectrometers, and infrared
spectroscopy many of the essential oils were
broken down into their. component parts and
“reconstituted according to their proportions in the
essential oils. An example would be the used of

nutmeg spice and rum, then nutmeg extract, the

& sweetenerE7 AT w) 2w ZAulel F
98 71A Fvh 24 cocoad AEERA
ohil A7 olvliate] ZA o] @@g burley
Do} o}F ®ls2dich A& cocoar Foll
buley Qstuje] 1 (stickness)® Zo|x o
ato] A71A @ o|Fe AFTIFHE fol
A sz gawhel H drying agent HEE &
th AR ZAokE Hojx ) FHAdAMeE
AZAEE 1Yoz ZF%(Formula Sheet) &
2o &g At

Casing sauce?] Algo)] ey o] =% F
oA H& o] AFE Aot

AE7A e EEL F2 ¥5 EA

fo o K2 rko fo

A Bthe Azgdel M F2 FEAH
Hze m=g AFL ATl SAHY

e ¥eisty) Sis) ool pipedl AHREE
ArE-E9E 8 B¢ fruit juice, ground spices
9 2 ey EFEL V1EgEE AMEIY.
Rum& cthanole] A}go] S& A@e] =
A gWz e DuiAZ Sy %
2 QA o)A spices =¥ T2 98 T LA
2 um e BolFE R obF EF Yol
9o o|E rum-extracted flavorse HAZH ¢
ol JlgFEE AMEEAY o2 FAel
7bgkg e AH7E ! o folFA T 5 3
E #2% ¥d9 flavorants AHEE 7HeEHA
slach FEF2FA FE A R(essential oil)
Ado] LA 2elT GC(Gas Chromtography),
MS(Mass Spectrometers), IR(Infrared Spectroscopy)
5 B477e 2doz we AAEEY A
$42S BT & dgen g9 wg
mal AYFoer Z{F A f(arificial essential
oi)7} 74 H At sty <2 nutmeg(FF

7) spices} rme] AbgolH 2] nutmeg
22 E, mitmeg®] essential oil, HFHoz <)
o2 2T nutmeg essential oilZ HHF
o ALY AL E F T

o



essential oil from nutmeg and finally an artificial
nutineg essential oil.

Regulations Related to Tobacco Flavoring

Until recently the range of ingredients . that

were used for cigarette flavors was very
extensive since there were no regulations for
tobacco flavors. Tobacco flavorists used traditional
flavors, components of these flavors and new
flavors which used GRAS ingredients that had
been demonstrated to be safe for food use. Any
compound isolated from tobacco or tobacco
smoke was also acceptable as a flavorant. My
introduction to tobacco chemistry and flavors was
to isolate the flavorants from burley tobacco.’
capillary gas
and flavors

identified.

Compounds that were not commercially available

Later, with development of

chromatography, the components
from  flue-cured tobacco  were
were synthesized, and from the analyses a

reconstituted  flue-cured  essential oil  was
developed.” Another material which was used
extensively in cigarettes until the 1970°s and
1980’s was coumarin. It along with coumarin-
containing. natural products such as deer tongue
and tonka was taken out by most cigarette
companies due to the bad publicity it was
studies have shown that

coumarin and its derivatives are safe but it has

receiving. Some

not been approved for food at this time. Up
until 1992, it was an ideal time for tobacco

flavorists to be working since the safety of the

flavorant was the only major concemn.

In the United States with the coming of the
Reports, the
companies began to take a more stringent look
at the flavors added to their products. At first it
was acceptable if it was GRAS, was FDA
approved or was a compound isolated from

Surgeon  General’s domestic
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tobacco. Then the use of tobacco extracts was
no longer acceptable and compounds found in
tobacco if the material was not on the  GRAS
List were not to be used. In 1995 The U.-S.
tobacco industry took a historic step: they
released the 1994 List of Ingredients Added to
Tobacco in the Manufacture of Cigarettes by the
Six Major American Cigarette Companies. This
list, compiled by the Tobacco Institute, became
known as the “599 List” and was a composite
list of the ingredients used by these companies
in 1994, Lists such as this had been given to
the Tobacco Imstitute for several years and
released confidentially to the government. In
1995 the companies agreed to release the list
due to the anti-tobacco attacks that the cigarette
companies were adding all kinds of harmful
ingredients to tobacco as flavor additives. It is
unfortunate that the “599 list” has become such
a standard for tobacco flavor not only in the
United States but also in many other countries
since it severely restricts the use of new flavor
had been used
extensively in foreign countries. Korea is one of

ingredients and flavors that
the countries which has adopted this list as their
criteria for ingredient use. It is possible to add
to the list but most U. S. tobacco companies want
significant toxicological data on the ingredient
beyond what is accepted by the Flavor & Extract
Mamufachrers  Association (FEMA) for GRAS
status. Since most tobacco flavors are used in
very small quantities, it is not usually
economically feasible to obtain the data needed
to have the new ingredient approved for use on
cigarettes.

Unfortunately, the “599 List” is not the only
list that the tobacco flavorist has to pay attention
to; several other countries have their own lists
(what

ingredients may be used) and others are negative

some of which are positive lists
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lists (what ingredients may not be used). The
United Kingdom has a positive list which also
indicates the maximum use levels for various
tobacco products. This list is from the
Independent Scientific Committee on Smoking
and Health (IS.C.S.H.); this list was formerly
known as the Hunter List. Germany has a
negative list which is much easier to use and I
believe that France also has a negative list.
Many countries use combinations of the lists or
have their own; 1 am not aware of all of the
published lists.

Ensuring that the flavor being developed by
the tobacco flavorist meets the regulations or the
standard of the country or countries for which it
is being prepared was not enough. Individual
These

generally  not

companies have their own requirements.
company  requirements  are
published and therefore the flavorist must check
with the regulatory person at the company
regarding any ingredient that might be of concem.
Generally the flavor is submitted to the flavor
personnel and if it is useful a list of ingredients
is released to the regulatory individual. When
taking either of these routes, it is wise to be
sure that the ingredients are at least on the “599
List” or acceptable in the country of interest.
My experience in the U. S. has been that almost
certainly the flavor will have to be reformulated to
meet the company’s regulations. Doing this may
be difficult or impossible if the ingredient that is
to be deleted is very important to the flavor.

The reasons for the differences in requirements
of flavors at different companies depends to a
large part on their staff of toxicologists; each of
these groups has a slightly different approach as
to how they evaluate a cigarette flavor ingredient.
Each company wants to have as short a list as
possible of added ingredients.

Many of the rules such as the number of
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ing redients in a formula are made by non-
scientific staff. It is recognized that many of the
flavors are far too complicated due to the
flavorist taking, for example, a chocolate flavor
and then adding a compounded nut flavor and a
fruit type flavor to get to a slightly fruity nut
chocolate flavor. When you mix several complex
compounded flavors together the flavor you end
up with has a long list of ‘ingredients and
probably a significant number of those do not
contribute to the final flavor. Simplification of
the flavor is a desirable goal but a very difficult
one for the flavorist since it involves making up
a number of formulas with different ingredients
taken out. Evaluation of the flavor is critical to
ensure that the same flavor character is
maintained. I am in total agreement with the
tobacco industry in wanting only ingredients in
their flavors that are important to the taste and
character of the product but practically, addressing
that concept is very challenging to the tobacco

flavorist or any other flavorists.

Casing Flavors

For burley/Maryland tobaccos as mentioned
previously, cocoa, licorice and sweeteners are the
important ingredients especially for toasting the
butley. Some other flavors which are used either
with the above materials or after toasting are
botanical extracts, dried fruit type flavors, fruit
concentrates etc. Flavorings such as tobacco
extracts or substitutes for tobacco extracts may
also be added to assist in up-grading low quality
leaf and to add unique flavor notes.

The sweeteners used commonly are sugar,
invert sugar, hi-fructose syrup, corn syrup and
honey. Invert sugar syrup and com syrup are the
most generally used ingtedients. Invert sugar has

been used for a long time for two reasons: (1)
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The sweetness is higher than sucrose so that less
can be used and (2) it is a liquid and easier to
pump and dissolve. With the
these have become more

advent of
hi-fructose  syrups,
popular to replace invert sugar syrup and in
some cases corn syrup. Honey has been as an
ingredient in many casing sauces but I am under
the impression that it, currently, is not used
extensively due to its cost.

Food grade cocoa is now in use by American
companies. Formerly, cocoa hulls and expeller
(a byproduct of the

companies) were used with cocoa powder. St.

cake cocoa chocolate
John's Bread (carob) is used in conjunction with
cocoa since it has similar characteristics. St.
John’s Bread Extract has another advantage since
it is soluble in the aqueous casing,

Spray dried licorice is the commonly used
licorice these days since it is easier to dissolve
than block licorice. Due to the problems in
handling even the spray dred licorice, there has
been considerable work done to find a licorice
syrup or extract that would be acceptable. To
my knowledge, no liquid licorice product has
Efforts to

find a less expensive licorice substitute have also

been satisfactory for casing sauces.

failed to have the desirable characteristics of
licorice,

Botanical extracts that have been used are St.
John’s Bread Exiract,
Fenugreek Extract. St.

'Lovage
John's

frequently to replace some of the cocoa.

Extract and
Bread is used

Dried fruit flavors or concentrates are very
often used to decrease the amount of sweetener
used and to add to the burley character. The
principal flavors used are raisin, fig, date, and
prune.

Fruit juices or their concentrates are generally
used after toasting along with other enhancing

flavors to recover some of the flavor lost in the
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toasting process. The fruits that are the most
popular are apricot, peach, and pineapple.

Burley tobacco extracts or resinoids have been
used to enhance the burley flavor where low
flavored burley is used in the blend, especially
in countries where good quality burley leaf is
not readily available. This practice is not used
extensively these days due to the high usage
level needed to give any enhancement, the
increased cost of these extracts and because it is
nearly impossible to ensure that the extracts are
nicotine-free. This latter need has come about
publicity  that
companies are adding nicotine to the cigaretics.

recently = with  the tobacco
Other burley enhancers are also used to bpost
the burley flavor. My company has produced a
flavor very similar to the burley extract without
using tobacco tesinoids. Therefore this flavor has
no nicotine content but provides a burley taste
enhancement.

_ Casings for flue-cured tobacco (I will use the
term fluecured, but it is synonymous with

Virginia tobacco) are usually lightly cased,

generally with sweet types, such as glycerin,

propylene glycol, sorbitol and fenugreek. The

first three materials provide humectant character

and the fenugreek adds a little maple note to the
tobacco. Sugars may be added if the sugar
content is low in the flue-cured leaf, this is
generally not the case. For some low-quality leaf
other flavors may be added to enhance the

taste. would be

flue-cured Examples here
materials such as flue-cured tobacco extracts,
honey type flavors, tea flavors and other flue-
cured enhancing flavors, A popular flavor that
no longer accepiable is Flouve extract or Flouve
absolute; this flavorant is no longer used duc to
it coumarin content. Ariificial Flouve flavors have
been developed, but these are generally used in

the top flavor. As mentioned before, our company
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has developed flavors similar to the flue- cured
tobacco extracts which contain no tobacco extract
and therefore no nicotine which are quite
suitable for enhancing the flue-cured taste.

Top Flavors

The development of top flavors or top
dressings has been very extensive and is the
area with which I am most familiar. Top flavors
were initially used to give cigarettes a desirable
pack aroma in addition to providing a unique
taste characteristic. More recently the use of top
flavors has been more for taste characteristics
than for pack aroma. With the advent of lower
and lower tar numbers it has become increasingly
more important to have top flavors which will
not only give a differentiating taste but will also
reduce harshness and give more tobacco or
cigarette smoke taste. The goal in most cases is
to provide a low tar product which has a full
flavor taste.

Although the use of top flavors are very
important to the taste and character of the
cigarette, the quantities used are very small since
the intensity of most of the flavors used is quite
high. For

combounded top flavor for a full flavor cigarette

example, the total amount of
may be 10 to 40 micrograms /cigt. or if we
assume the cigarette weight is one gram then
that is 10 to 40 PPM. In terms of individual
ingredients the levels are for most chemicals
below 1 PPM with some exceptions such as
vanillin which may be in the 10 PPM range. It
is important to realize that the flavors added to
cigarettes do not provide the cigarette sensation
but only serve to enhance or modify the
smoking enjoyment. Other tobacco flavorist and
myself have found that when the tobaccos or the

blend has a poor taste or an off taste, it is
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extremely difficult to make a good

cigarette with added flavors.

tasting

It is worth noting here that since the levels of
additives to cigarette are so small, the concerns
voiced by some of the anti- tobacco forces about
all  the additives  that  the
manufacturer are putting in cigarettes may not be

“dangerous”

justified, especially since all the ingredients have
good safety records.

This low level of usage is also important with
regard to the cost of flavors. It is my contention
that when one evaluates the cost of the flavor,
one should use the cost per thousand cigarettes
and not the cost per kilogram' or pound. As a
flavorist it is not too difficult to adjust the per
kilogram cost of a flavorant by diluting the
flavor. The result is a larger quantity is needed
to have the same effect as the more expensive
but more concentrated flavorant has.

Listed in Table 1 are the criteria for selecting
a flavor for use in cigarettes as stated by Dr.
Jack Leffingwell in
Smoking Products.”*

“Tobacco Flavoring for

Table 1. Criteria for Selecting a Flavor
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it is added?
. What is the optimum use level?
. What is the effect on pack aroma?

3
4
5. Is it stable on storage?
6

acceptable manufacturing operations?

1. Is the material readily available at reasonable cost?

2. Does it blend well and enhance the smoking flavor of the specific tobacco base to which

. Is the method of applying the ﬂavormg material to the tobacco base compatible with

7. Is the material safe from a toxicological standpoint?

These questions are still as applicable as
they ‘were in 1972 although 1 might reamrange
the order making # 7 the # 1 item and changing
the wording to: 1. Is the material on the “599"

7. 248 BRAA FHIIP

2 W7 19 7Y £48 vz, 19|
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List and/or is it an acceptable flavor in the
country requesting the flavorant? The effect on
pack aroma is probably of lesser importance than
in 1972. These questions are useful when
considering -a flavor ingredient or a compounded
flavor.

Some of the aroma and taste categories of
tobacco flavors with examples are shown in
Table 2. '

O vEl7d g 7dte FEAA EFd) o)A
Tolgdd 4= e FBAZE WAY A=)
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pack aromaol] WF HEH= 1972dRTI=
FR3lty o¥ VESLS YEAR T
FdEaE 15 &30

dF sy I & AL EFsY

Az {24 YJEYT}

B

Table 2. Aroma and Taste Categories of Tobacco Flavors with Examples

SWEET FRUITY SPICY NUTTY HERBAL wWOODY
Chocolate Raisin Cinnamon Almond Tea Sandalwood
Vanilla Fig Nutmeg Hazelnut Basil Orris
Honey Peach Coriander Walnut . Red Clover Cedarwood

Apricot Cardamom Maple Celery

This is certainly not a complete list of aroma
and tastes that are used in tobacco flavorings;
Table 3

cigarettes

of flavor notes from in

paper
Reassor and Lance Reynolds’ from Brown and

is a list
from a given by Barbara
Wiliamson Tobacco Co. The taste most requested
by our customers is “good tobacco taste.” In
1988, I presented a symposium paper at the
42nd Tobacco Chemists’ Research Conference on
"6 in which 1 discussed
how difficult it is to define what that taste is.

“Natural Tobacco Flavor;

Cigarette taste depends on blends of tobacco,
their quality and the country or nationality of
the smokers.

New Flavor Technologies

An area in which our company has been
active has been developing precursor flavors; in
other words, flavor ingredients which when
applied to a cigarette develops its flavor when

the materials arc heated during the smoking
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process. Many of these flavors are Mallard type
reactions of amino acid and sugars. In some
cases an Amadori compound is formed and this
material is applied to the cigarette. This reacts
further when heated or pyrolyzed to yield a
variety of flavorful ingredients. Other type of
precursors which are used in some products are
glycosides of flavors such as vanillin and sugar
esters. One of the advantages of the precursor
flavors is that
non-volatile and therefore migration is minimized.

generally the materials are

The material can be applied to the cigarette
paper and it will not migrate into the tobacco
rod or if it is on the tobacco rod it will not be
absorbed into the filter.

Table 3. Flavor Terms Associated with Cigarettes

acid®} sugar’} W83} Maillard 139 ¥F&)
# 9 precursor flavore]th. ©] 73-9- Amadori &}
o] WEAARE o] EHo] AZ\uldl Al
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The area of microencapsulation has been of
continuing interest to many tobacco flavorists,
again the interest is to eliminate migration of
flavors in the cigarette.

Encapsﬁlation has another advantage, flavor
stability such as oxidation. An example of a

Roasted/Toasted Balsamic Earthy Natural
Peppermint Bready/Yeasty Flue-cured Fruity
Tobacco-like | Burley Spearmint Winey
Bumnt Cigarlike Latakia Maryland
Chocolate Dirty Maple Minty
Cocoa Floral Metallic Nutty
Creamy Haylike Musty Sweet
Buttery Herbal Leathery Vegetable-like
Fermented Musk Phenolic Cherry
Medicinal Vanilla Bitter Charcoal
Caramel Honey Aromatic Citrus
Oriental Woody Chemical Artificial
Green Papery Spicy Clean
Licorice Sour Waxy Peppery
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flavor which I have been interested in using in
menthol cigarettes is spearmint. Spearmint changes
its character very rapidly once in a cigarette and
is then undesirable. A similar situation happens
with citrus flavors. Currently, there are no good
ways of encapsulating flavors for use in
cigarettes; in food flavors, spray drying is very
popular but this process is not useful for tobacco
flavors. Some wax capsules have been made
which can be designed to rupture at certain
temperatures but the current cost of these has

been prohibitive.

Future Trends in Cigarette Flavoring

Mote and more countries will use the “599
List” as a guide for their tobacco additive
policy. As a result of this, there will be few if
introduced into
cigarette flavors due to difficulty in adding
There will be
improvements in the quality and character of

any new flavor components

ingredients to this  list,

some of the natural products with newer and
better isolation techniques. I would anticipate
that actually the "599 List” will get shorter since
I am sure a number items on the list are not
now being used by the domestic companies.

The number of ingredients used in flavor
formulations will decrease as the companies want
to have as small a list of additives as possible
for each brand type. This feature will become
more important if the added ingredients must be
disclosed on the cigarette package or carton. Of
serious concern to the flavor suppliers is the
marketing of “no additives” brands. Tt is my
belief that these products will not age as well as
products which use humectants, casings, and top
flavors.

Due to concerns for the environment, many

companics are very interested in having water
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soluble flavors. With restrictions on Volatile
Organic Compound emissions (VOC) especially
in the States, the use of alcohol or even
propylene glycol for spraying top flavors is a
problem. Therefore the use of water-soluble
flavors is a good alternative since these can then
be sprayed in water solution which significantly
reduces the VOC emissions. |

New types of cigarettes are coming to the
marketplace, one of these is the Eclipse cigarette
which heats tobacco rather than burns it. This
product produced by R. J. Reynolds Tobacco
Co. is their second try at this type of product;
their first being the Premier cigarette which they
in 1988. These products have

several positive aspects:

test marketed
they have virtually no
ar;’ they have low nicotine deliveries but give
the physiological effect of nicotine; and they
give a good clean smoke with little sidestream
and little room aroma.. The disadvantages are (1)
that you can not obtain the same taste as a
(2) they do not
burn down so it is hard to know when they are

cigarette that burns tobacco;

out until you just do not get any smoke; and
(3) they currently are not as easy to light as a
I expect that this type of
product or ones similar to it will be coming

regular cigarette.

forth from other manufacturers.

While working for R. J. Reynolds, 1 patenied
an electric smoking device' very similar to a
cigarette. Since the definition of a cigarette is
tobacco wrapped in paper and my invention did
not have tobacco wrapped in paper, it is called
a device. It had cigaretie characteristics since it
used tobacco extracts as a source of mnicotine.
The smoke was obtained similar to the Eclipse
cigarette with glycerin and water; a small
amount of flavors gave the taste the consumer
desired. The flavors, tobacco extract, and aerosol

were coated on a carbon composite which was
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heated by its resistance when electrical energy
was applied to it. The beauty of the device was
that the electronics were such that current was
supplied to the carbon composite only when a
puff was taken. Therefore, one could take a puff
whenever one wanted to since there was nothing
burning. This device was also patented for use
as a flavor delivery system and for drug dehvery
to the lungs.

Another pseudo cigaretie that is of interest is
the non-heated or burning cigarette. Due to the -
concerns with secondhand smoke, no smoking
areas, fire safety and health, researcher have
been searching for a cigarette-like .item which
will deliver on the concerns mentioned above and
would provide oral satisfaction as well as give
‘the person something to do with their hands.
Several products have been tried although so far
without much success; in many cases that I have
seen, the product is a long cigarette filter to
which flavor and possibly nicotine or tobacco
extract has been added. The problem with this
concept especially with cellulose acetate filters is
that the flavor from the filters is best delivered
with an aerosol passing over it. Other workers
have tried other materials such as polypropylene
tow but these also have not been good delivery
I found that
fibers such as

In my own research,
polypropylene
Celanese’s - Celgard Microporous Hollow Fiber
did hold the flavor well and would deliver it. It
may be possible to use a

systems.
microporous

microporous
polypropylene shect also but I did not try using
that in my experiments. The delivery of nicotine
is not as good as the flavor delivery.

Another area which has been investigated has
been use of chemical heating. The object is to
generate heat by a chemical reaction that would
heat tobacco or some substrate so when puffed

on it would give some smoke or at least more
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flavor and satisfaction. Unfortunately, most
chemical reactions that generate considerable heat
arc also not safe to have encapsulated in a
product for general use. The ones which might
be safe to use in product give only slight
warming; some of the reactions tried have been
hydration of a salt or an acid base reaction.

The ideas mentioned above are some of the
new technologies being considered for cigarettes
but are not the only ones. I feel an alternative
to the cigarette as we know it will be developed
which will negate many of the concems about
cigarettes. It is my hope that the cigaretie
companies will be the one to identify this new

product.

Current Concerns in the Tobacco Industry Affecting
Flavor Technology

With all of the current activity in the United
States liability of the
companies and a negotiated settlement with the

related to tobacco
govemnment, it is difficult to know exactly what
the final result will be. It seems fairly certain
that cigarettes will be under the regulation. of
the Food and Drug Administration(FDA) of the
U. S. Government. What effect this will have on
the industry is speculation at this time, but all
of the
various possibilities, most of which will have an

domestic companies are considering
impact on the flavors used and their usage.

One major considerations is the requirement by
one state that the individual ingredients of each
-brand sold in their state be disclosed to the state
government. This disclosure is to be held in
confidence by the state, but may be released if
the FDA indicates that some ingredient may be
hazardous to the smoker. Obviously, there is
danger that the ingredient list of a particular
brand may be made public which has the

Qe R Y Axgld shte] oz
Agg Aelw Azgujol #F wE AU
g 9AHE Aotk Azl FJAEl ©
AE A2E V€SS FHEHIE U v
9. .

2 FarEd 9¥E viAc 9
249 EAH

A wEAA IPHDL Je o8 T
A FA o guidiest Ayeke] d%
< HEAFI %A BA AFs &47) o
th Azgulele ©lS FDAS) Ao 48¥
Aol gAdsich ol Axrt deiddel @
oz od FFE FAYA F53 Bd 43
VgAel dEHed B3 AEHE ¥R
8 AHggde e ¥l dg Aelth

Fo vt F9 izt @ Fa=l
A #eEE geld o ¥rra FERAAES
22g a7shE ol wule] F7tE WE
4R BES uEY I vl € &
ch. 28y FDAYA FARA si2e A8
o] gtk wAE AR 3 FHHo=
dE=lop & Aok ST ATl Hrbd 4
B Zgo FAHez ¥EHE AL v
Hjge] =5 A WA B B4 7
Fole gl PAtEedal $¥E doltt. H7he
GRAQEe E5o] BRIAHPE S &
BE 250 diFHY #HT dolE A<
Y3tA] kg Folot o]FA &) HHM= A

=



tobacco companies very concerned about the
release of trade secrets. If the lists of ingredients
should be released, the companies want to be
sure that the list will not arouse public concem.
To do this, low numbers of ingredients, natural
products and no reaction flavors are parts of
their options which are being considered.
Another area of concern when and if the FDA
has jurisdiction over tobacco products is the
possibility of requiring lower tar and nicotine
If the FDA decides to
require that there be no cigarettes with tars over,

levels in cigarettes.

for example, 12 mg. then all full flavor brands
would have to be changed. The companies want
to maintain the same flavor level but at a lower
tar delivery. This challenge has already been
presented to our cotnpany and myself.

Based on what I have discussed about the
impact of the potential tobacco settlement, as a
tobacco flavorist, I will need to develop new
will need to be

toxicologically to the particular tobacco company,

flavors. These acceptable

be natural, have flavors with high impact, not be’

a reaction flavor, and have only a few
ingredients in the formula. Obviously with these
criteria, development of cigarette flavors will not

be an easy task in the future.

Summary

In this paper I have discussed some of the
history fclated to cigaretté flavoring, the various
parts of the cigarette where flavorings are used,
and some of the types of flavors used. Some of
the concerns that are being raised by government
and company regulations which effect the use of
flavors were described. New technologies and
new type cigarette products were presented.

The cigarette industry will continue into the

next century but I expect there will be

& 59 FEHE B IATR ST W
#29 5lAg Fol S TAHE optiond]
78 R¥ol @ Aoy
T 0e 94 ASe FDAJL AzTY A}
A& 71 W 2o we gz 3 Uz gy
Ze AFGNE 87 ¢ 4ol Ane

‘7;3°]E+. FDAO A Azgve] ar FFS 12mg

olgtz 7 IHW RE FRF e e
AFeEle dstsloldt 8 Aojvy. mE )
HAhs W2 tar oM E FaEAe
A FAHZIE AE) oY =He
F2l BAtel b AR AR om kA9 glth

welitdol AW BAA de 8 2
WEFE AEZIZAM e A2 FBES A2
sjeret & Aolvh Az g Fulate

ST APN s HAZo|ojo} &l

28 F EAS AL Yo WS AL
&tA] Wolot dv F 3 E(formula)o] &
T8 HES JMAer & Aotk o3 =A
W] Fulakge e oz HE Yol
obd Aolt}. :

2 %
FEE AT e AxEUe o8 2
3 AHgHD Qe ¥R B gl aa
g gl BEjM 290 AR g i)
TEAMES) WE WS TAY W 249 5
e A tsl slgsn H2e e
N2 Belo] Az @ RS B
dBac idge g Arleds Asd
Aolw dA7A PP AR oz 109
ol B% o 2 W3t s Aoz oy
f}. |



more changes in the industry in the next ten

years than there has ever been previously.
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