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CHEWING GUM IN POWDER FORM AND A METHOD OF PREPARATION
INTRODUCTION
The subject of the present inventlon is a novel chewing
gum in tablet form, which can be produced by direct
compression of a gum formulation in powder form; the
chewing gum thus obtained is characterized by a
pleasant chewability which remains unchanged throughout
the chewing period without hardening 1like most
conventional chewing gums.
BACKGROUND OF THE INVENTION
Examples of chewing gums in Eompressed form produced by
direct compression of mixtures in powder form have been
known in the art for several years and various types
are avallable commercially. However, the compressed-
powder gqums which are currently available are
unpleasant to chew because to avoid technical
difficulties in the production process they have been
produced from hardbasic gqums. It is in fact known that
it is much easier to grind and compress hard and dry
materials and that the compression of powders is more
complex the softer they are; up to now, the need to
have atarting mixtures or wmaterials- which are
Bufficiently hard or dry to be granulated and
compressed easily has led to the production of chewing
gums which are hard and friable, with the risk of some
of 'the gum accidentally being swallowed.
Various chewing gums produced by the compresaion of
powdered ingredients are described in the literature.
As early as 1942, United States patent US-2,290,120
described, for example, the preparation of chewing gums
by c¢old grinding of basic gqum and glucose syrup (at
about -20°C) and subsequent mixing and compression
thereof; however, the basic gums used in this patent

contain mnatural gums which, owing to their known

CONFIRMATION COPY
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limitations with regard to performance, quality of
supply, and technical problems of use, have now been
almost completely abandoned and replaced by other,
synthetic ingredients.

United States patent US-4,753,805 describes the
granulation and subsequent compression of a chewing-gum
composition having a moisture percentage of between 2
and 8%, with the use of various technolog_ical
coadjuvants such as anti-agglutination agents and

granulation coadjuvants (alkali-metal phosphates,

alkaline-earth metal phosphates, maltodextrina, or
mixtures thereof}.

Eurcpean patent EP-0221850 describes chewing-gum
formulations which are suitable for being formed into
tablets and which are produced by mixing the basic gum
with dry ingredients, including the aromatic portion,
without the plasticization due to the oils of the
flavourings, subsequent cooling of the mixture to above
the freezing point of water (5-10°C), dry granulation,
and compression.

United States patent US-4,000,321 describes a chewing
gum with characteristics of softneass during chewing and
light weight. 'This result is achieved by cold
granulation of a chewing-gum mixture, following by
gpontaneous adheslion by heating of the granulate. A
chewing gum which contains bubbles and which camnot be
mixed with other ingredients is thua obtained.

WO 99/2503 describes a process which provides for the
preparation of a chewing-gum mass in powder form in
which the basic gum 1s cooled to a temperature of
between 0 and -35°C; the mass thus cooled is then
granulated, supplemented with the necessary additives
and active ingredients, and then compressed.
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United States patent US-4,5B8,592 describes a method of
preparing chewing gums ;:ontaining from 70 to 95% by
weight of granulated sugar. The granulated sugar,
previously heated to a temperature of between 51 and
93°C, is mixed with the basic gum at a temperature of
between 54 and 121°C. The product thus obtained can
then be used as 1t is or transformed into a granular
product, after cooling to a temperature of between -6
and -40°C.

US-4,161,544 describes a method of preparing chewing
gum which provides for sugars to be mixed with a basic
gum,' heated to a temperature of 60-120°C; the
temperature is then reduced to between 30 and -5°C and
the mass thus obtained is granulated. The method in
question provides for the use of "bulking agents® such
as gum arabic, pectin, or other similar additives; as
is well known, these ingredients are soluble in water
and, as such, will be ingeasted after brief chewing,
together with the sugars, thus leaving a bolus of
harder consistency; the object proposed is thus
achieved only partially, providing chewing which is
extremely variable over time.

Finally, International patent application WO 01/19206
describes a particularly laborious method of preparing
chewing gum, requiring a pretreatment of the basic gum
mixture which is reduced to pellets of relatively small
pagticles which in turn are then cocled to extremely
low temperatures, i.e. below -40°C, by the addition of
dry ice. Even when operation takes place in special,
greatly dehumidified environments (with consequent
greater economic expense and reduced practicality),
this selection easily leads to the formation and

accumulation of condensation on the dry ice intimately
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mixed with the gum composition, with the formation of
lumps and agglutinations. '

As mentioned above, however, the methods described in
the above-mentioned patent documents have congiderable
drawbacks such as, for example, the production of
chewing gum with poor chewability.

DEBCRIPTION OF THE INVENTION -

A method has now been discovered which permits the
production of a chewing gum in powder form which is
transformed, simply by compression, into a gum tablet
with chewability and softness characteristics similar
to or bettexr than those of good-quality,
conventionally-produced chewing gums, particularly with
regard to optimal palatability throughout the chewing
period.

A further advantage of the present invention is the
abilitfy to produce’ pharmaceutical or medicated chewing
gums containing one or more active ingredients which
are sensltive to heat; in fact, in contrast with
conventional techniques, the mixing of the gum in
powder form with the active ingredients and its
subsequent transformation into the finished product
does not require heating.

Another advantage offered by the process of the present
invention is that it allows to produce a chewing gum in
various formse and shapes other than the conventional
ones, including tablets and micropellets of less than
0.8 grams ({(which would be very hard to produce with
traditional means) simply by replacing the punches in a
press.

A method for manufacturing miniature chewing gums is
disclosed in WO 02/094032, filed by Wrigley, and it is
substantlially based in the extrusion of the chewing gum
in the liquid filled chamber of a so-called *underwater
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peliettizer”, as for inst_a.nce that manufactured by Gala
Industries and disclosed in WO 01/2137.

The method according to WO 02/094032 presents however a
drawback which cannot be neglected: due to the
technical characteristics of the underwater
pellettizer, the amount of bulk sweetener in the
chewing gum must be kept quite low; consequently, in
case a sweet chewing gum 1s desired, the gum center
extruded by the underwater pellettizer has to be
surrounded by a coating which comprises at least 50% by
weight of the coated chewing gum and which contains the
necessary amount of bulk sweetener, as for instance
disclosed in WO 02/094032, also filed by Wrigley.

On the contrary, the method according to the present
invention permits to manufacture micropellet chewing
gums independently of the amount of bulk sweetener
requested.

Another advantage which will become clear from the
following description is that the chewing-gum
formulation in powder form can be packaged, dispatched,
and preserved, even for prolonged periods of time,
without 1losing its properties, 1n fact remaining
completely in the granulated state.

Finally, another advantage offered by the present
invention is that it is possible to produce a chewing
gum in various forms other than the conventional forms
and shapes, simply by replacing the punches in a tablet
press.

In- contrast witlh the prior art described 1n the
literature, in order to prepare the powdered chewing-
gum mixture, it is not necessary to use exclusively dry
ingredients or to mix frozen ingredients in powder form
without 1liquid ingredientsa or other forms of
plasticization such as, for example, liquid
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flavourings, to aveoid softening the mixture. In fact,
one of the main characteristice of the present
invention is the fact that it is possible to operate
initially in accordance with the usual preparation
method which is wused for the preparation of
conventional chewing gums (that is, those which are not
in powder form).

Moreover, the method according to the present invention
can be implemented without the aid of granulation
coadjuvantse such as, for example, alkali-metal
phosphates, alkaline-earth metal phosphates,
maltodextrine, or mixtures thereof, and/or without the
aid of "bulking agents" such as, for example, gum
arabic or pectin.

Another advantage of the following preparation method
consiste in the complete use and recovery of the
product which thus permits an abeence of processing
losses or waste.

One of the elements which characterize the present
invention is the use of "soft" basic gums which give
rise to products having a pleasant chewing profile,
comparable with, if not better than, that of
conventional products. It has in fact been dilscovered
that, in contrast with the prior art, it is poasible to
produce complete chewing-qum mixtures in powder form,
ready to be compressed and thus also comprising the
flavouring portion in the desired percentage, with the
use of soft starting basic gums.

The method for the production of chewing gqum in powder
form according to the present invention is
characterized in that it comprises the following steps:
a) mixing of a soft basic gqum, i.e. a gum base, with at
least one sweetener and, optionally, at least one other
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typical chewing-gum ingredient, at a temperature of
between about 35 and 75°C;

b) cooling of the mixture thus obtained to a
temperature of between about 0 and -40°C and,
preferably, between -10 and -40°C,

c) grinding and subsequent screening of the mixture
thus obtained to a particle size of less than about 10
mesh,

d) optional mixing of the powder thus obtained with at
least one anti-agglutination agent,

e) optional compression of the mixture thus obtained.
The mixing (step a) is preferably performed at a
temperature of between about 40 and 50°C for a period
of about 10-30 minutes, preferably 20 minutes.

The grinding ({(step c) is preferably performed until
particles having a size of less than about 10 mesh and
preferably less than 14 mesh are cobtained.

Within the scope of the present invention, "soft basic
gum” 1s intended to define a basic gum characterized by
a penetration index, in 1/10 mm, which is greater than
about 15 and, preferably, greater than 18 (measured in
accordance with the "Standard wmethod for Needle
Penetration of Petroleum Waxes", ASTM D1321-97).

In particular, the soft basic gum preferably used for
the implementation of the present invention will have
the following qualitative/quantitative composition:

- from about 8 to 16% of one of more elastomers,
preferably selected Erom the group comprising
polyisobutylene, isobutylene/isoprene copolymer, and
vinyl acetate/vinyl laurate copolymer,

- from about 12 to 19% of polyvinyl acetate,

~ from about 14 to 30% of resin preferably to be

selected from the group comprising vegetable resin
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esters, resine produced by synthesis, and/or terpene
resins,

- from about 10 to 22% of hydrogenated or partially
hydrogenated vegetable oils,

- from about 0 to 7% of waxes selected from the group
comprising vegetable waxes, waxes derived from
petrolewﬁ; and/or synthetic waxes, )

~ from about 5 to 9% of emulsifiers and technological
agsistants, more precisely, but not exclusively,
glycerol monosgtearate, acetylated monoglycerides,
lecithin, sugar esters and triacetin,

- from about 15 to 40% of inert mineral fillers,

- up to about 0.1% of antioxidants.

The soft basic gum may be mixed in the usual manner
with one or more polyols or with sugar, with or without
the presence of polyol syrups or glucose syrup, with or
without the presence of intensive sweeteners, and with
or without the presence of liquid flavourings and other
additives such as food acids, softeners, etc.

The sgelection of the specific ingredients does not
alter the principle of the invention and is appropriate
for the use of the product, particularly when the gum
mixture in powder form is marketed as such and the
purchaser intends to enrich it with further flavourings
in powder form, intensive sweeteners, or dietary,
functional, pharmaceutical, or cosmetic active
ingredients, before forming tablets.

If the sweeteners and the other typical chewing-gum
ingredients usable in step a) of the present invention
are used in the solid state, they normally have a

particle size of less than 200 pm and preferably less
than 150 pm.

The term "typical chewing-gum ingredients" is intended
to define intensive sweeteners, flavouringe and other
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additives. In partigula:r:; intensive sweeteners
typlically used are aspartame, acesulfame and salts and
derivatives ' thereof, saccharine, neochesperidin
dihydrochalcone, lsucralose, neotame, - thaumatine,
monelline etc. The term "flavourings" is intended to
define any mixture of natural or synthetic aromatic
oils or of individual active flavouring ingredients,
taken individually or in combination, refreshing
substances, etc., in solution or carried by a suitable
vehicle by means of one or more of the known
technlques.

The additives usable in the present invention are all
of those commonly used in the production of
conventional chewing gqum and thué: comprise colorants,
food acidse, softeners, flavourings, etc.

As is known in the art, the basic gum may be mixed with
the use of preheated gum or gum at ambient temperature,
according to its format, i.e., the use of 8-10 kg
blocke of basic gum in fact requires preheating which
is not necessary for formats which can be metered in
pellets or dropa. The basic gum is thus mixed with the
ingredients selected as described above at a
conventional temperature of between 35 and 75°C, most
preferably between 40 and 55°C, for a period of time of
between 10 and 30 minutes, with the use of one of the
techniques known in the art, Upon completion of this
mixing, the mixture is discharged and conditioned at a
temperature of between -40 and 0°C. In particular, it
is possible to operate discontinucusly with prolonged
cooling to temperatures between -30 and 0°C and,
preferably between -15 and -25°C; alternatively, it is
possible to use methods which ensure continuous cooling
to temperatures of between -40 and -10°C.
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The mixture is then ground by means of a blade mill. A
percentage of the mass will be obtained with a
satisfactory particle size straight away, whereas the
portion with a particle-size greater than that desired
is subsequently ground in a mill, optionally cooled to
a temperature of between -40 and 0°C, and then
recycled, thus achieving a 100% yield. Should it also
be necessary to have a lower particle-size limit, the
portion separated can be entirely reprocessed, thus
also permitting complete recovery of the product in
this case; the powder thus obtained preferably has a
particle size greater than 100 meash and, even more
preferably, greater than 80 mesh.

Anti-agglutination agents such as, for example, metal
salte of fatty acids, precipitate‘d gilica, sugar
esters, polyols of ¢the type most suitable for
compression, for example, ipomalt and xylitol, are
added to the powder thus obtained.

Additionally one or more intensive sweeteners such as
aspartame, acesulfame and salts and derivatives
thereof, saccharine, nechesperidin dihydrochalcone,
sucralose, neotame, thaumatine, monelline etc.,
aromatic active ingredients or flavourings in powder
form or carried by encapsulation etc., food acids, or
other additives with specific functional and
pharmaceutical or nutritional active ingredients such
as vitamins, amino-acids, polypeptides or other
substances with functional or cosmetic activity may
also be added at this atage.

The chewing-gum mixture in powder form thus obtained
has the advantage that it can be used directly or can
be packaged, stored and dispatched to a purchaser who
can thus simply proceed with tablet-forming, possaibly
preceding this operation with an additional mixing _with
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further flavourings in, powder form, encapsulated
flavourings etc., and/or dietary, functional,
pharmaceutical or cosmetic active ingredients, as
required. The pharmaceutical industry is in fact not
normally equipped with the machinery wused for
processing chewing gums, and can give form and
consistency to the finished product solely by
compression of a powder. Up to now, these limitations
have led to an underestimation of the potentialities of
chewing gum as a release vehicle.

The final stage of the processing consists in forming
into tablets or pills in a very wide selection of
formatas and dimensions by a tablet or a pill press or a
tablet-forming machine; the tablets or pilla thus
obtained may therefore be packaged straight away in the
desired format, i.e. in blister packs, sticka, etc. or
sugar-coated, optionally also incorporating one or more
flavourings, sweeteners and active ingredients in the
coating, and then packaged.

A particular embodyment of the present invention is
represented by chewing gums cbtained by coating
micropellets obtainable through the described process.
Such coated micropellet chewing gums having a gum
center surrounded by a coating and a total weight of
less than 1.2 grams, preferably less than 0.8 grams,
even more preferably less than 0.5 grama and/or a
diameter lower than 10mm, preferably lower than 8mm.
The coating will essentially consist of bulk sweeteners
and it may comprise up to about 55%, preferably up to
45% by weight of the ccated chewing gum; more than
about 80% by weight of the preferred coating will
normally consist of bulk sweeteners, more preferably
from 85 to 95%.
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The micropellets used aa gum centers will normally
contain from about 60 to 90% by weight of basic gum and
from about 5 to 25% by weight of bulk aweeteners,
preferably from 10 to 20% of bulk sweeteners, together
with customary ingredients {({such as intensive
Bweeteners, flavourings, antl agglutination agents and
vegetable extracts). A preferred embodiment of the gum
center which can be used for manufacturing - the -
micropellet chewing gums according to the invention is
disclosed in example 10 (and table 3).

Further aspects of the invention will become clear from
the following experimental and comparative sectionsa
which should not, however, be considered as limiting of
the invention.

EXPERTMENTAL BECTION

Example 1

The following description refers to the preparation of
a gum in powder form having the qualitative composition
given in Example 1 in Table 1.

Initially, 29.3 parts by weight, which was the entire
quantity of basic gum, was mixed, in a sigma mixer,

heated to a temperature of between 40 and 50°C, with .
13.47 parts of sorbitol in powder form, which was one
third of the sorbitol quantity, and with 6.7 parts of
mannitol. After a few minutes, a second portion of
sorblitol in powder form, again of one third of the
total was added, together with 0.4 parts of intensive
Bweeteners, mixing was continued for a few minutes, and
the remaining sorbitol was then added, together with
2.2 parts selected from flavourings in liquid and
powder form, homogenization of the wmixture being
continued for a further few minutes.
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It is useful to point out that the gquantity of
flavouring which is in pﬁwder form could also be added
after grinding. '

10-30 minutes after the start of the mixing, the
mixture thus obtained was discharged and left to
condition at a temperature of about -20°C.

After a period of about 24 hours, the chewing-gum
mixture thus treated was ground in a blade mill with a
4 mm® grating and the ground material was screened.
After screening, a mixture which had a particle size of
less than 10 mesh and 60% of which had a particle size
of less than 14 mesh was obtained.

3.5 parts of anti-agglutination mixture and 17.5 parts
of isomalt of the type commonly marketed for
applications in the tablet-forming field were added to
79 parts of the chewing-gum mixturg in powder form thus
obtained. The chewing-gum mixture in powder form was
then compressed.

The method described above may also be applied to the
preparation of gums in powder form having a composition
other than that of Example 1, sBuch as the compositions
of Examples 2-8 of Tables 1 and 2.

Example &

The following description refers to the preparation of
a gum in powder form having the qualitative composition
given in Example 6 in Table 2. In the first step, 27
parts of soft basic gum, 36.8 parts of sorbitol, 5.3
parts of mannitol, 8.8 parts of isomalt, 2.3 parts of
sBorbitol syrup, 0.3 parts of intensive sweetener, 0.3
parts of liquid flavouring, and 0.2 parts of additive
were mixed by methods similar to those described in the
preceding example. In this example, the term
*additives" means a plasticizer aselected from those
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commonly wused in chewipg gum, in view of the low
percentage of liquld flavouring used.

The mixture was discharged, conditioned, ground and, in
the final astep, 3 parts of anti-agglutination mixture
and 16 parts of vegetable extracts were added to 81
parts of the mixture in powder form thus obtained. The
chewing-qum mixture thus obtained could then be
compressed.

Example 8

The following description refers to the preparation of
a gum in powder form having the qualitative composition
given in Example 8 in Table 2. A method simllar to
that of the preceding example was used but, in this
example, the quota of isomalt, which was equal to 21.5
parts, was composed of 6.5 parts of conventional
isomalt for chewing gum, which was added in the first
mixing step, and by 15 parts of isomalt of a type
suitable for compression, which was added to the
mixture in powder form, in the second step.

Example 10

The following description refers to the preparation of

a gum in powder form having a quantitative composition
given in Example 10 in {(Table 3). A method similar to
that of previous examples was used. Chewing gums
obtained under this example are particularly suited to
be coated in order to obtain products with a weight
lower than 1.2 grams, preferably lower than 0.8 grams,
even more prefereably less than 0.5 grams. It is worth
of note that the softness characteristics of the basic
gum are such that the chewing gum tablete thus obtain
have  pleasant chewing properties substantially
identical to that of conventional chewing gums also

when using high percentages of gum base.



WO 03/084338 PCT/EP03/03598 \2/

15

The preferred coating fc_:r surrounding the compressed
chewing gum obtained according to the present example
will have the following by weight composition:

Intensive sweetener 1.4 %

Flavour 3.5 %

Colour (preferably TiO;) 1.6 %

Bulk sweetener (preferably maltitol) B87.5 %
Other additives (preferably arabic gum) 6.0 %
Total 100.0 %
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Table 1 .
"‘Example | Example | Example | Example | Example
No. 1 No. 2 No. 3 No. 4 No. 5
Baslc qum 29,3 48,5 48,0 29,5 30,8
Sorbitol 40,4 47,5 46,5 38,7 50,3
Mannitol 6,7 6,9 4,4
Taomalt 17,5 17,0 7.0
Citric acid 0,6 -
Additive 0.5 0,6
Intensive 0,4 0,3 0,3
sweetener
Liguid flavouring | 0,6 1,0 1,6
Flavouring in 1,6 2,0
powder form
Plasticizer 1,5
Anti-aggiutination | 3,5 4,0 4,0 2,5 5,0
mix
Total 100,0 100,0 100,0 100,0 100,0
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Table 2
Example [ Example | Example Example
No. 6 Ho. 7 No. B No. 5
Basic gum 27,0 32,1 25,13 Basle gqum 20,2
Sorbitol 36,8 37,8 32,2 Qlucosge 2,9
syrup
Mannitol . 5,8 5,6 Sucrose 71,2
Iﬂm:'.t ] ‘ Fl 1 2 1 ] 5 -
Sorbitol syrup | 2,3 2,5 2,1 --
Citric acid 0,7 -—
Additives . ' 0, Additivesn 1,0
Intensive 0,3 . 0,3 -
asweetener
Liquid a,3 1,3 0,4 M iquid 0,7
flavouring ) flavouring
Plavouring in 2,0 0,7 Flavouring in| ~-
powder form powdexr form
Anti- 3,0 3,0 8,4 Anti- 4,0
agglutination agglutination
mix mix
Vegetable 16,0 11,0 2,7 Active --
extracts ingredient
Total 100,0 100,0 100,0 Total 100,0
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Table 3
Example No. 10
Basic Gum 70.0
Sorbitol -
Mannitol --
Isomalt 18.0

Sorbitol syrup -

Citric acid ———

Additives -
Intensive sweetener 0.2
Liquid flavouring 0.4
Flavouring in powder form 6.1
Anti agglutination mix 5.0
Vegatable extracts -
Total 100.0

According to requirements, it is thus possible to add
one or more intensive sweeteners such as aspartame,
acesulfame and salts and derivatives thereof,
saccharine, neohesperidin dihydrochalcone, sucralose,
etc., aromatic active ingredients or flavourings in
powder form or carried by encapsulation, etc., food
acids, or other additives with specific functions, and
pharmaceutical active ingredients or nutritional active
ingredients such as vitamins, amino-acids,
polypeptides, or other substances with functional or
cosmetic activity.

Naturally, the addition of flavourings, encapsulated or
otherwise carried, and the addition of heat-sensitive
active ingredients takes place after the grinding in
the stabilization step carried out with the use of one
or more anti-agglutination agents known in the art and
commonly used for this purpose, such as, for example,
magnesium stearate, silica, talc, polyols of the type
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most suitable for compression, for example, isomalt,
xylitol, etc. -

After being formed into tableta or pills, the chewing
gum thus obtained can thus also be sugar-coated as a
normal chewing-gum or confectionery product, including
intensive sweeteners, flavourings and active
ingredients as described above in the coating.
COMPARATIVE BECTION

Despite constant attempts to apply instrument-based
assessment methods to the study of chewing gum and the
identification of its properties, the determining
factor in the assessment of the chewing properties of a
chewing gum is atill subjectlve asseasment by the
chewer. The typlcal chewing sensation in fact includes
the perception, prolonged over time, of odour, flavour,
taste, colour, consistency, palatability and
aftertaste.

Although qualitative and quantitative analytical
methods exist for establishing the residual content of
flavouring, active ingredients, -and sweeteners or sugar
in a chewing gum at a specific moment during chewing,
there is not yet a method of assessing the perception
of the pleasantness of the release of the flavouring
and of the sweetness or the duration of both.

There are also objective parameters which may enable
individual properties of the chewing gum to be assessed
bul;, at the moment, there is no technique which ias
sufficiently sophisticated and complete to assess the
combination of chewing properties defined as a whole in
English as "mouth feel", which consiates of a perception
of wvarious factors such as 8softness, resilience,
slipperineas, and consistency of the bolus, which

constitute the palatability of a chewing gum.
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In order to aBsess tye innovative aspects of the
present invention, sensory assessment by a panel of
chewers was therefore used and, in parallel, at least
one significant parameter was assessed by performing a
teat measurement by means of a penetrometer.

The sensory assessment of the performance of a chewing
gum and of the basic gum used to prepare it 1is
generally based on three consecutive stages, referred
to as (a) the first biting or chewing stage, (b) the
intermediate biting or chewing stage, and (c)} the final
biting or chewing stage. To look at the assessment of
a gum in greater detail, the firat stage (a) or "first
bite" corresponds to the first seconds of chewing in
which the chewing gum is placed in the mouth and bitten
into. At this stage, the chewing gum should respond to
quite precise requirements such as the correct degree
of compliance under the teeth, and should avoid
breaking up into minute parts which might even
involuntarily be ingested, which typically occurs with
commercially-available compressed chewing gums. At the
same time, however, in order for chewing to be pleasant
from the very first moments, the chewing gum should not
be particularly hard or stiff, which is another
property that is lacking in currently available
producte of this type.

The sBecond stage (b), known as the "intermediate"
stage, is of longer duration and corresponds, to the
period of 30-60 seconds during which most of the sugar
or sweetenerg go 1into solution owing to the effect of
the saliva and the product simultaneously releases most
of the flavour. In this stage, it is particularly
important for chewing to be uniform, in other words,
for the physical drop in consistency due to the
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dissolving to be slight and not too mnoticeable, thus
maintaining so-called "1£i.near" behaviour.

The third or "final" stage (c¢) starts about one minute
after the start of chewing and continues throughout the
remaining time for which the gum is chewed. After most
of the sugar or sweeteners have dissolved, a flavouring
portion and a residue of sugars are still present and
the gqum ie partially hydrated. During this stage, the
characteristics of the basic gum are fundamental since
it represents almost the whole of the residual bolus.
With gums of a particular firmness which are used
because they are more easily broken up, even 1f the
intrinsic hardness is not perceived in the first two
stages, poesibly by virtue of some expedients, it will
inevitably become apparent at this stage, rendering
chewing difficult and unpleasant and, as such, not at
all appealing.

Amongst the wvarious parameters indicative of the
performance of a chewing gum which can be measured
objectively, that which relates to the chewing stage
(a) or "first bite" is certalnly indicative, though not
exhaustively, of the quality of the product. The force
necessary for a tooth initially to penetrate a sugar-
coated pill or a tablet is in fact proportional to the
hardness of the pill or tablet and can therefore give a
measurement of how pleasant chewing may be. For
tablets, hardness is proportional to friability and to
the tendency to crumble during the first bites. The
harder the product is, and hence the easier it is to
grind and compress, the more marked will be its
tendency to break up into minute ‘bits which might even
be ingested involuntarily. To demonstrate this, some
measurements have been made on commercially-available
products, experimental test pieces, and samples
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available commercially at trade fairs, with the use of
a penetrometer (Sommer '& Runge XG, Berlin) which is
commonly wused in the industry for assessing the
hardness of plastic materials such as waxes which, as
is well known, are also ingredients used in the
preparation of the basic gum.

The measurements made, which were performed in parallel
with sensory assessments, gave results indicative of
the superior chewing characteristicse of the aar_nples
produced in accordance with the present invention.
Table 4 gives the results obtained for two commercial
products, indicated as brand A and brand B,
respectively, a product distributed at a trade fair,
indicated as brand C, and two samples produced in
accordance with the present invention.
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Table 4
Sensory asgessment Penetration index
upon: “*first bite~ (values in 1/10 mm)
Brand A* | Hard and friable in the mouth 1-3
Brand B* | Hard and friable in the mouth 3-3.5
Brand C* |very hard and markedly friable |1.5 - 3
in the mouth
Example § | Boft. Not friable 6§ -7
Example 8 | Quite soft. Not friable 6 - 7

*: The products indicated as BRAND A, B and C are
compressed powder chewing gumsa correeponding respectively
to:

BRAND A: Golnatur Propol-young, "Gum Tech"®, lemon taste
marketed by D. ULRICE SpA, Torino.

BRAND B: “Vitermine vitamine erbe e minerali Gola”, mint
taste, marketed by GUABER, Funo, Italia.

BRAND C: Compressed chewing qum tablets made with Batin® I
gum base manufactured by L.A. Dreyfus Company.

As can be seen, the experimental measurement confirms
the judgement with regard to the sensory assessment of
the specific parameter. '

The performance claimed in the present invention is
achieved with the use of "soft" gqums which give rise to
products with a pleasant c¢hewing profile which is
comparable with, i1f not better than, that of
coriventional productas.

It is important to stress that the wvalues given above
are significant only to the above examples and
varlations in the composition of the basic gum may lead
to appreciably different results. Although basic gums
having formulations other than that gilven above are
used conventionally for the preparation of high-guality
chewing-gum products by conventional wmethods in
conventional formats, i.e., sticks, or dragées, they do
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not have the characteristics of softness possessed by
basic gums with the formulation given above.

In particular, it can easily be shown that high-quality
basic gums in which only two of the categories of
ingredients indicated above differ from those of the
gumsd of the present invention have clearly different
characteristics in terms of softness. Two basic gums,
identified as gum 1 and gum 2, given by way of example
in Table 5, have the following differencea in

comparison with the formulation described above.

Tabla 5

gum 1 gum 2 gum 3

waxes selacted from the group |30 — 32 % {30 - 32 & [0 - 7 &
comprising vegetable waxes and
waxes derived from petroleum oxr
produced by syntheals

inert mineral filler products 10 - 12 &% |10 - 12 & |25 - 40 &

To confirm what has been stated and the difference
described, a test measurement by penetrometer was also
used in thie case to assesas the consgistency and
hardness of the basic gum samples, by comparing the two
samples described above with a thlrd identified as: gum
3 which had a formulation corresponding to that
described above. The results are given in Table 6.

Table 6

gum 1 gum 2 gum 3
Penetration in 1/10 mm (values |8 / 9.5 |10.5 7/ 9.5 ] 21 / 31.5
of three readings) / 9.5 / 9.5 / 22
Penetration in 1/10 mm 9 9.8 21.5

{calculated average of three
readings)
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A further parameter commonly used by the industry to
characterize a basic guﬁ 1s the softening point. This
measurement, which is performed by the so-called "ring
& ball" technique, provides for the measurement of the
initial softening temperature of the basic gum and the
temperature at which it actually passes through, with
the use of a standard body, once the softening point is
reached. Two temperatures and the respective interval
are thus obtained and provide extremely useful
information on the characteristica of the gum. 1In the
specific case of the gums given by way of example, the
temperatures measured are given in Table 7.

Table 7

gum L gum 2 gum 3
Initial softening temperature (°C) | 77 78 a7
Softening Polnt (°C) 79 79 56
Softening interval (°C) 2 1 9

It is clear from the data set out above that the
difference between the examples, gqum 1 and gum 2, on
the one hand and gum 3, on the other, is not only in
the macroscopilic difference in the absolute values of
the softening temperatures which would themselves be a
pignificant indicator; in fact, the extent of the
softening interval is also in direct correlation with
the characteristics of greater plasticity and softness
in gum 3 in comparison with the greater stiffness of
gum 1 and gum 2.

It is thus clear that the use of a soft basic gum is a
particularly important parameter for the production of
chewing gums in powder form which have palatability
characteristics comparable with, if not better than,
those of conventional chewigg gums.
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_CLAIMB
1. Method of producing chewing gum in powder form,
constituted substantially by the following steps:
a) mixing of a soft basic gum with at least one
sweetener and, optionally, at least one other typical
chewing-gum ingredient, at a temperature of between
about 35 and 75°C
b) cooling of the mixture thus obtained to a
temperature of between about 0 and -40°C,
c) grinding and subsequent screening of the mixture
thus obtained tc give a powder having a particle size
less than about 10 mesh,
d) optional mixing of the powder thus obtained with at
least one anti-agglutination agent,
e) optional mixing of the powder thus obtained with one
or more of sweeteners, flavourings, colouringse, food
acids, or other additives,
f) optional compression of the mixture thus obtained.
2. Method according to Claim 1, characterized in that
the cooling is performed to a temperature of between
about -10 and -40°C.
3. Method according to Claim 1, characterized in that
step c¢) is performed to give a powder having a particle
gize of less than about 14 mesh.
4. Method according to Claim 1, characterized in that
the soft basic gum 1s characterized by a penetration
index, in 1/10 mm, which is greater than about 15 and,
preferably, greater than 18.
5. Method according to Claim 1, characterized in that
the soft basic gum has the following composition by
weight: from about 8 to 16 % of at least one
elastomer, from about 12 to 13% of polyvinyl acetate,
from about 14 to 30% of resin, from about 10 to 22% of
at least one hydrogenated and/or partially hydrogenated
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vegetable oil, from about 0 to 7% of wax, from about 5
to 9% of at least one emﬁlsifier and/or a technological
assistant, from about 15 to 40% of inert mineral
fillers, anq up to about 0.1% of antioxidant, in which
the sum of the various components amounts to 100.

6. Method according to Claim 5, characterized in that
the elastomer is selected from polyisobutylene,
iscbutylene/isoprene copolymer, and vinyl acetate/vinyl
laurate copolymer.

7. Method according to Claim 5, characterized in that
the resin is selected from vegetable resin esters,
reains produced by synthesis, and/or terpene resins.

8. Method according to Claim 5, characterized in that
the wax 1s selected from vegetable waxes, waxea derived
from petroleum, and/or synthetic waxes.

9. Method according to Claim 5, characterized in that
the emulesifier is selected from glycerol monostearate,
sugar esters, and lecithin, and the technological
assistant is selected from acetylated monoglycerides
and triacetin.

10. Methed according teo Claim 1, characterized in that,
if the sweetener and the other ingredient of step a)
are used in the so0lid state, they have a particle size
of leas than about 200 pm.

11 Method according to Claim 1, characterized in that
the sweetener of step a) is selected from sucrose or
glucose syrup, or one or more polyols such as, for
example sorbitol, mannitol, lactitol, isomalt, xylitol,
or syrupa thereof.

12. Method according to Claim 1, characterized in that
the typical chewing-gum ingredient is selected from:
intensive Bweeteners, flavourings, one or more

additives, colourings, or mixtures thereof.
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13. Method according to Claim 12, characterized in that
the intensive sweetener is selected from : aspartame,
acesulfame and salts and derivatives thereof,
saccharine, neohesperidin dihydrochalcone, sucralose,
nectame, thaumatine and monelline or mixtures thereof.
14. Method according to Claim 1, characterized in that
the anti-agglutination agent is selected from magnesium
stearate, silica, talc,sugar esters and/or polyols.

15. Method according to Claim 1, characterized in that
it 1is parformed in the absence of granulation
coadjuvants such as alkali-metal phosphates, alkaline-
earth metal phosphates, maltodextrins or mixtures
thereof, and/or in the absance of bulking agents such
as, for example, gum arablc or pectin.

16. Method according to any one of Claims 1-15,
characterized in that the powder cbtained in step (d)
1s mixed with at least one pharmaceutical, cosmetic
and/or nutritional active ingredient and/or with at
least one of sweeteners, flavourings, colourings, and
other additivea, prilor to being saublected to the
compression step.

17. Chewing gum in powder form obtainable by the method
' according to any one of Claims 1-16.

18. Compressed chewing gum obtainable by the method
according to any one of Claims 1-17.

19. Chewing gum in powder form characterized by

containing, as a starting material, a soft basic gum
having a penetration index, in 1/10 mm, whlich is
greater than about 15.

20. Chewing gqum in powder form characterized by
containing, as a starting material, a soft basic gum
having a penetration index, in 1/10 mm, which 1is
greater than about 18.

RECTIFIED SHEET (RULE 91) - -
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21. Chewing, gum in powder form according to claims 19
and 20 characterized by being in compressed form.

22. Compressed chewing gqum according to claims 18 or 21
characterized by containing from about 60 to 90% of the
total weight of basic gum and from about 5 to 25% of
the total weight of bulk sweeteners.

23. Compressed chewing gum according to claim 22
characterized by containing from about 60 to 90% of the
total weight of basic gqum and from about 10 to 20% of
the total weight of bulk sweeteners.

24. Compressed chewing gum according to claims 18-23
characterized by having a weigﬁt lower than about 1.2
grams, preferably lower than 0.8 grame, even more
preferably leas than 0.5 grams.

25. Compreseed chewing gum according to claims 1B-24
characterized by having a diameter lower than about 10
mm, preferably lower than 8 mm.

26. A coated chewing gum product comprising a gum
center and a coating, characterized in that the gqum
‘center is a compressed chewling gqum according to claims
18-25.

27. A coated chewing gqum product according to claim
26, characterized I1n that the coating comprises up to
about 55 by weight of the coated chewing gum.

28. A coated chewing gum product according to claim
27, characterized in that the coating comprises up to
about 45% by weight of the coated chewing gum.

29. A coated chewing gum product according to claims
26- 28, characterized in that more than about 80% by
weight of the coating consists of bulk sweeteners,
preferably from 85 to 55%.



GCOMA DE MASCAR EN FORMA DE POLVO Y UN METODO DE

PREPARACION

INTRODUCCION

El objeto de la presente invencién es una goma de mascar
novedosa en forma de tableta, que puede ser producida
mediante compresién directa de una formulacién de goma en
forma de polvo; la goma de mascar asi obtenida se
caracteriza por una masticabilidad agradable la cual
permanece inmodificable a través del periodo de
masticacién sin endurecerse como la mayoria de las gomas

de masticar convencionales.

ANTECEDENTE DE LA INVENCION

Ejemplos de goma de mascar en forma comprimida producida
mediante comprensién directa de mezclas en forma de polvo
han sido conocidos en la técnica durante varios aflos y
varios tipos estan comercialmente disponibles. Sine
embargo, las gomas en polvo comprimidas que actualmente
estidn disponibles no son placenteras al masticar ya que
para evitar dificultades técnicas en el proceso de

produccién ellas se han producido a partir de gomas de
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base dura. Es un hecho conocido que es mucho més facil
para moler y comprimir materiales duros y secos y que la
compresién de las polvos es mas compleja en los
materiales suaves de lo que ellos son; hasta ahora, la
necesidad para tener mezclas de partida o materiales que
son suficientemente duros o secos para ser granulados y
comprimidos facilmente a guiado a la produccién de gomas
de masticar que son duras y deleznable, con el riesgo de

gque alguna parte de la goma sea tragada accidentalmente.

Varias gomas de mascar producidas por la compresién de
los ingredientes en polvo se describen en la literatura.
Desde 1942, la patente Estadounidense US-2,290,120
describié, por ejemplo, la preparacién de gomas de mascar
mediante molido en frio de goma béasica y jarabe de
glucosa (a aproximadamente -20° C)y la mezcla y
compresién posterior de estas; sin embargo, las gomas
basicas utilizadas en esta patente contienen gomas
naturales que, debido a sus conocidas limitaciones con
respecto al desempefio, calidad del suministro y problemas
técnicos de wuso, han sido ahora casi completamente
abandonadas vy remplazada_s por otros, ingredientes

sintéticos.
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La patente Estadounidense US-4,753,805 describe 1la
granulacién y compresién posterior de una composicidén de
goma de mascar que tiene un porcentaje de humedad de
entre 2 y 8%, <con el uso de varios coadyuvantes
tecnolégicos tales comc agentes de anti-aglutinacién y
coadyuvantes de granulacidén (fosfatos de metal 4alcali,
foafatos de metales de tierras alcalinas, maltodextrinas,

o mezclas de estos).

La solicitud de patente Europea EP-0221850 describe
formulaciones de goma de mascar que son adecuadas por
estar formadas en tabletas y que son producidas mediante
la mezcla de goma Dbésica con ingredientes secos, que
incluyen 1la porcidén aromatica, sin la plastificacién
debido a 1los aceites de 1los saborizantes, enfriado
posterior de la mezcla sobre el punto de congelamiento

del agua (5-10° C), granulacién seca y compresién.

La patente Estadounidense US-4,000,321 describe una goma
de mascar con caracteristicas de suavidad durante el
masticado y peso liviano. Este resultado se alcanzé
mediante la granulacién en frio de una mezcla de goma de
mascar, luego de adhesién esponténea mediante

calentamiento del granulado. Se obtiene asi una goma de

1
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mascar que contiene burbuvjas y que no puede ser mezclada

con otros ingredientes.

La WO 99/2503 describe wun proceso que prevé la
preparacién de una masa de goma de mascar en forma de
polvo en el que la goma bésica se enfria a una
temperatura entre 0 y -35° C; la masa asi enfriada es
luege granulada suplida con los aditivos necesarios e

ingredientes activos, y luego comprimida.

La patente Estadounidense US-4,588,592 describe un método
para preparar gomas de masticar que contiene entre 70 a
95% por peso de azicar granulada. El azicar granulada,
calentada previamente a una temperatura entre 51 y 93° C,
se mezcla con la goma basica a una temperatura entre 54 y
121°® C. El1 producto asi obtenido puede ser luego
utilizado como este es o transformado en un producto
granular, después de enfriamiento a una temperatura entre

-6 y -40° C.

La US-4,161,544 describe un método para preparar goma de
mascar que provee los azicares a ser mezclados con la
goma bésica, calentado a una temperatura de 60-120° C; la

temperatura es lueqo reducida a entre 30 y -5° C y la

7
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masa asi obtenida se granula., El método en cuestibén prevé
el uso de “agentes de masificacién” tales como goma
ardbiga, pectina, u otros aditivos similares; como es
bien conocido, éstos ingredientes son solubles en agua y,
tales como, seran ingeridos después de masticacién breve,
junto con los azicares dejando asi un bolo de
consistencia mAs dura; el objeto propuesto se alcanza asi
solo parcialmente, suministrando una masticacién que es

extremadamente variable durante el tiempo.

Finalmente, la solicitud de patente Internacional WO
01/19206 describe un método particularmente laborioso
para preparar goma de mascar, que requiere un
pretratamiento de la mezcla de goma bAdsica que es
reducido a pelotillas de relativamente pequerlias
particulas que en cambio son luego enfriadas a
temperaturas extremadamente bajas, es decir por debajo de
-40° C, mediante la adicién de hielo seco. Adn cuando la
operacién tiene lugar en especial, en ambientes
deshumidificados grandemente (con el correspondiente
costo econdmico mas grande y sentido practico reducido),
esta seleccidn guia facilmente a 1la formacidén vy

acumulacién de condensacién en el hielo se con
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intimamente mezclado con la composicién de la goma, con

la formacién de masas y aglutinaciones.

Como se mencioné anteriormente, sin embargo, los métodos
descritos en los documentos de patente mencionados
anteriormente tienen considerables desventajas tales
como, por ejemplo, la produccién de goma de mascar con

pobre masticabilidad.

DESCRIPCION DE LA INVENCION

Se ha descubierto ahora un método que permite la
produccién de una goma de mascar en forma de polvo que es
transformada, simplemente mediante compresién, en una
tableta de goma con masticabilidad Yy suavidad
caracteristicas similares a o mejor que aquellas gomas de
buena calidad, producidas convencionalmente,
particularmente con respecto a una palatabilidad éptima a

través del periodo de masticacién.

Una ventaja adicional de la presente invencién es la
habilidad para producir gomas masticables farmacéuticas o
medicadas que contienen uno o mAs ingredientes activos

gque son sensibles al calor; de hecho, en contraste con
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las técnicas convencionales, la mezcla de la goma en
forma de polvo con los ingredientes activos y su
posterior transformacién en el producto terminado no

requiere de calentamiento.

Otra ventaja ofrecida por el proceso de la presente
invencién es que este permite producir una goma de
masticar en varias formas y tamafios diferente a los
convencionales, que incluye tabletas y micro pelotillas
de menos de 0,8 gramos (que serian muy dificil de
producir con los medios tradicionales) simplemente

remplazando las perforaciones en una prensa.

Un método para fabricar gomas de mascar en miniatura se
describe en la WO 02/094032, presentado por Wrigley, y
esta se basa sustancialmente en la extrusién de la goma
de mascar en la camara llenada con liquido del llamado
“peletizador subacuatico ", como por ejemplo aquel
fabricado por Gala Industries y descrito en la WO

01/2137.

El método de acuerdo con la WO 02/094032 presenta sin
embargo una desventaja que no puede ser omitida: debido

a las caracteristicas técnicas del peletizador

;l(/o
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subacuidtico, la cantidad de endulzante de masa en la goma
de mascar se debe mantener completamente baja, por lo
tanto, en el caso de una goma de mascar dulce se desea,
el centro de la goma extruido mediante un peletizador
subacudtico tiene que ser rodeado por una cubierta que
comprende al menos 50% por peso de la goma de mascar
cubierta y que contiene la cantidad necesaria de
endulzante de masa, como por ejemplo redescribe en la WO

02/094032, también presentada por Wrigley.

Por el contrario, el método de acuerdo con la presente
invencién permite fabricar micro pelotillas de goma de
mascar independientemente de la cantidad de endulzante de

masa requerido.

Otra ventaja que llegard a ser clara de la siguiente
descripcién es que la formulacién de goma de mascar en
forma de polvo puede ser empacada, enviada, y preservada,
ain durante periodos prolongados de tiempo, sin perder
sus propiedades, en el hecho que queda completamente en

el estado granulado.

Finalmente, otra ventaja ofrecida por la presente

invencién es que es posible producir una goma de mascar
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en varias otras formas que las formas convencionales y
tamafios, simplemente mediante remplazar las perforaciones

en una tableta de presién

En contraste con la técnica anterior descrita en 1la
literatura, con el fin de preparar la mezcla de goma de
mascar en polvo, no es necesario utilizar exclusivamente
ingredientes secos o mezclar ingredientes congelados en
forma de polvo sin ingredientes liquidos u otras formas
de plastificado tales como, por ejemplo, saborizantes
liquidos, para evitar suavizar la mezcla. De hecho, una
de las principales caracteristicas de la presente
invencién es el hecho de que es posible operar
inicialmente de acuerdo con el método de preparacién
usual que se utiliza para la preparacién de las gomas de
mascar convencionales {(que es aquellas que no estén en

forma de polvo).

Por otra parte, el método de acuerdo con la presente
invencién puede ser implementado sin 1la ayuda de
coadyuvantes de granulacién tales como, por ejemplo,
fosfatos de metal 4dlcali, fosfatos de metales de tierras

alcalinas, maltodextrinas, o mezclas de éstos, y/o sin la
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ayuda de “agentes de masificacié4n” tales como, por

ejemplo, goma ardbiga o pectina.

Otra ventaja del siguiente método de preparacién consiste
en el uso completo y recuperaciédn del producto lo que
permite asi una ausencia de pérdidas en el proceso ©

desperdicios.

Uno de 1los elementos que caracteriza la presente
invencién es el uso de gomas béasicas “suaves” que eleva
los productos que tienen un perfil de masticacién
placentero comparable con, sino mejor que, los productos
convencionales. De hecho se ha descubierto que en
contraste con la técnica anterior, es posible producir
mezclas de goma de mascar completas en forma de polvo,
listas para ser comprimidas y asi también comprimir la
porcidédn saborizante en el porcentaje deseado, con el uso

de gomas basicas de partida suaves.

El método para la produccién de goma de mascar en forma
de polvo de acuerdo con 1la presente invencidén se

caracteriza en que esta comprende las siquientes etapas:

(5(
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a)

b)

c)

d)

e)

la mezcla de una goma bdsica suave, es decir una
base de goma, con al menos un endulzante vy,
opcionalmente, al menos otro ingrediente de goma de
mascar tipico, a una temperatura entre

aproximadamente 35 y 75° C,

Enfriar la mezcla asi obtenida a una temperatura de
entre aproximadamente 0 y -40° C y, preferiblemente

entre -10 y -40° C,

Moler y posteriormente tamizar 1la mezcla asi

obtenida para un tamafio de particula de menos de

aproximadamente malla 10,

Opcionalmente mezclar el polvo asdé obtenido con al

menos un agente de anti-aglutinacién,

Compresién opcional de la mezcla asi obtenida.

La mezcla (etapa a)se desarrolla preferiblemente a una

temperatura entre aproximadamente 40 y 50° C durante un

periodo de aproximadamente 10-30 minutos, preferiblemente

20 minutos.

,90
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El tamizado (etapa c) se desarrolla preferiblemente hasta
particulas que tengan un tamafio de menos de
aproximadamente malla 10 y preferiblemente menos de malla

14

Dentro de 1la alcance de 1la presente invencién, se
pretende definir una goma bé&sica caracterizada por un
indice de penetracién, en 1/10 mm, que es mds grande dque
cerca de 15 y preferiblemente mas grande que 18 {medido
de acuerdo con el “método estdndar para penetracién de

aguja de ceras de petrbéleo”, ASTM D1321-97).

En particular, la goma bdsica suave preferiblemente
utilizada para la implementacién de la presente invencién

tendra la sigquiente composicién cualitativa/cuantitativa:

-De cerca de 8 a 16% de uno o mas elastémeros,
preferiblemente seleccionado del grupo que comprende
poliisobutileno, copolimero de isobutileno/isopreno, y

copolimero de acetato de vinilo/laurato de vinilo,

-De cerca de 12 a 19% de acetato de polivinilo
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- De cerca de 14 a 30% de resina preferiblemente a ser
seleccionada del grupo que comprende esteres de
resina vegetal, resinas producidas por sintesis y/o

resinas de terpeno,

- De cerca de 10 a 22% de aceites vegetales

hidrogenados o parcialmente hidrogenados ,

- De cerca de 0 a 7% de cera seleccionada del grupo
que comprenden ceras vegetales, ceras derivadas de

petréleo y/o ceras sintéticas,

- De cerca de 5 a 9% de emulsificadores y asistentes
tecnolégicos mas precisamente pero no
exclusivamente, monoestearato de glicerol,
monoglicéridos acilatados, 1lecitina, ésteres de

azicar y triacetina,

- De cerca de 15 a 40% de llenaderes de mineral

inerte,

- Hasta cerca de 0,1% de antioxidantes.
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La seleccién de los ingredientes especificos no altera el
principio de la invencidén y es apropiado para el uso de 1
producto, particularmente cuando la mezcla de la goma en
forma de polvo es y es puesta tal y como lo propone el
comparador para enriquecerla con saborizantes adicionales
en forma de polvo, endulzantes intensivos, o ingredientes
dietarios, funcionales, farmacéuticos, o cosméticos,

antes de formar las tabletas.

Si los endulzantes y los otros ingredientes de goma de
mascar tipicos utilizables en las etapas a)de la presente
invencién son utilizados en el estado 3sdélido ellos

normalmente tienen un tamafio de particula de menos de

200um y preferiblemente menos de 150um.

El término”ingredientes de goma de mascar tipicos” se
pretende definir endulzantes intensivos, saborizantes vy
otros aditivos. En particular, endulzantes intensivos
tipicamente utilizados son aspartame, acesulfame y sales
Y derivados de estos, sacarina, neoesperidin
dihidrocalcona, sucralosa, neotame, taumatina, moneilina,
etc. El1 término “saborizantes” se pretende definir

cualquier mezcla de aceites aromidticos naturales o

57
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sihtéticos 0o de ingredientes saborizantes activos
individuales, tomados individualmente © en combinacién,
sustancias refrescantes, etc. en solucién o llevados
mediante un vehiculo adecuado por medio de una o mas de

las técnicas conocidas.

Los aditivos utilizables en la presente invencién son
todos aquellos utilizados cominmente en la produccibén de
la goma de mascar convencional y comprende asi los
colorantes, acidos alimenticios, suavizantes,

saborizantes, etc.

Como es conocido en la técnica, la goma basica puede ser
mezclada con el uso de goma precalentada o goma a
temperatura ambiente, de acuerdo con este formato, es
decir, el uso de bloques de 8-10 kg de goma basica que de
hecho requiere precalentamiento el cual no es necesario
para los formatos que pueden ser medidos en pelotillas o
gotas. La goma Dbésica es asi mezclada con los
ingredientes seleccionados como se describié
anteriormente a una temperatura convencional de entre 35
y 75° C, mas preferiblemente entre 40 y 55° C, durante un
periodo de tiempo de entre 10 y 30 minutos, con el uso de

una de las técnicas conocidas en el arte. Una vez 1la
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terminacién de esta mezcla, la mezcla se descarga y se
acondiciona a una temperatura de entre -40 y 0° C. En
particular, es ©posible operar discontinuamente con
enfriamiento prolongado a temperaturas entre -30 y 0° C y
preferiblemente entre -15 y .25° C; alternativamente, es
posible utilizar métodos que asequren el enfriamiento

continuo a temperaturas entre -40 y -10° C.

La mezcla es luego molida por medios de un molino de
cuchilla. Un porcentaje de 1la masa se obtendra
inmediatamente con un tamafio de particula satisfactorio,
mientras la porcién con un tamafio de particula mayor que
el deseado es molido posteriormente en un molino,
opcionalmente enfriado a temperatura entre -40 a 0° C, y
luego reciclado, alcanzando asi un 100% de rendimiento.
Deberia también ser necesario tener un limite de tamafio
de particula inferior, la porcién separada puede ser
reprocesada completamente, permitiendo asi completar la
recuperacién del producto en este caso; el polvo obtenido
asi preferiblemente tiene un tamafio de particula mas
grande de malla 100, y aGn mis preferiblemente, mayor que

malla 80.

\E)\
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Los agentes de anti granulacién tales como, por ejemplo,
sales de metal de 4a&cidos grasos, silice precipitada,
ésteres de azicar, polioles del tipo mas adecuado para
compresién , por ejemplo, isomalt y xilitol, se agregan

al polvo asi obtenido.

Adicionalmente uno o mas de los endulzantes intensivos
tales como aspartame, acesulfame y sales y derivados de
estos, sacarina, necesperidin Yy dihidrocalcona,
sucralosa, neotame, taumatina, monelina, etec.,
ingredientes activos aromidticos o saborizantes en forma
de polvo o portadores mediante encapsulacién, etc.,
dcidos grasos, u otros aditivos con ingredientes activos
funcionales especificos y farmacéuticos o nutricionales
tales como vitaminas, aminodcidos, polipéptidos u otras
sustancias con actividad funcional o cosmética también

pueden ser agregados en esta etapa.

Esta mezcla de goma de mascar en forma de polvo asi
obtenida tiene la ventaja de que esta puede ser usada
directamente o puede ser empacada, almacenada y enviada a
un comprador quien puede asi simplemente proceder con la
formacién de la tableta, posiblemente precediendo esta

operacién con una mezcla adicional con saborizantes
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adicionales en forma de polvo, saborizantes encapsulados,
etc., y/o ingredientes activos dietarios, funcionales,
farmacéuticos o cosméticos, segin se requiera. La
industria farmacéutica de hecho no estd normalmente
equipada con una maquinaria utilizada para el
procesamiento de las gomas de mascar, y puede dar forma y
consistencia al producto terminado Gnicamente mediante la
compresién de un polvo. Hasta ahora, estas limitaciones
han guiado a una subestimacién de las potencialidades de

la goma de mascar como un vehiculoc de liberacién.

La etapa final del procesamiento consiste en la formacién
de tabletas o pildoras en una seleccién muy amplia de
formatos y dimensiones mediante la presién para formar
tableta o una pildora © una maAquina formadora de
tabletas; las tablestas o pildeoras asi obtenidas pueden
por lo tantc ser empacadas de inmediato en el formato
deseado, es decir en paquetes de ampollas, barras, etc.,
o cubiertas de azicar, opcionalmente también incorporar
uno o mé&s saborizantes, endulzantes o ingrediente activo

en la cubierta, y luego empacada.

Una modalidad particular de la presente invencién se

representa mediante las gomas de mascar obtenidas por
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recubrimiento de micro pelotillas obtenibles a través del
proceso descrito. Tales gomas de mascar de micro
pelotillas recubiertas tienen un centro de goma rodeado
por una cubierta y un peso total de menos de 1,2 gramos,
preferiblemente menos de 0,8 gramos, aun mas preferible
menos de 0,5 gramos y/o un diémetro inferior a 10 mnm,

preferiblemente menos de 8 mm.

El recubrimiento consistiré esencialmente de endulzantes
de masa y este puede comprende hasta cerca de 55%,
preferiblemente hasta el 45% por peso de la goma de
mascar cubilerta; m&s que cerca del 80% por peso de la
cubierta preferida normalmente consistird de endulzantes

de masa, mas preferiblemente de 85 a 95% por peso.

Las micro pelotillas utilizadas como centros de goma
normalmente contendrdn cerca de 60 a 90% por peso de
goma basica y de cerca de 5 a 25% por peso de endulzantes
de masa, preferiblemente de 10 a 20% de endulzantes de
masa, Jjunto con los ingredientes acostumbrados (tales
como endulzantes intensivos, saborizantes, agentes anti
aglutinacién y extractos vegetales). Una modalidad
preferida del centreo de goma que puede ser utilizado

para fabricar las gomas de mascar de micro pelotilla de
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acuerdo con la invencidén se describen en el ejemplo 10 (y

tabla 3).

Aspectos adicionales de 1la invencién seradn claros a
partir de la siguiente seccién experimental y comparativa
que no debera, sin embargo, ser considerada como

limitante de la invencién.

SECCION EXPERTMENTAL

Ejemplo 1

La siguiente descripcidén se refiere a la preparacién de
una goma en forma de polvo que tiene una composicién

cualitativa dada en el ejemplo 1 en la tabla 1.

Iniclalmente, 29,3 partes por peso, que fue la cantidad
completa de goma bAasica, se mezcld, en un mezclador
sigma, calentada a una temperatura de entre 40 y 50° C,
con 13,47 partes de sorbitol en forma de polvo, que fue
una tercera parte de la cantidad de sorbitol, y con 6,7
partes de manitol. Después de unos pocos minutos, una
segunda porcidén de sorbitol en forma de polvo, de nuevo
de una tercera parte del total se agregd, junto con 0,4

partes de endulzante intensivo, la mezcla se continué
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durante unos pocos minutos, y el sorbitol restante se
agregdé luego, Junto con 2,2 partes seleccionadas de
saborizantes en forma liquida y en polvo, la
homogenizacién de la mezcla se continud durante pocos

minutos adicionales.

Es Gtil sefialar que la cantidad de saborizante que estéi
en forma de polvo también debe ser agregado después de

molido.

10-30 minutos después de iniciar la mezcla, la mezcla si
obtenida fue descargada y dejada para condicionarse a una

temperatura de -20° C.

Después de un periodo de cerca de 24 horas, la mezcla de
goma de mascar asi tratada fue molida en un molino de
cuchillas con una rejilla de 4 mm? y el material molido

fue tamizado.

Después de tamizado, una mezcla que tiene un tamafio de
particula de menos de malla 10 y 60% del cual tiene un

tamafio de particula de malla 14 se obtuvo
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3,5 partes de mezcla de anti-aglutinacién y 17,5 partes
de isomalt del tipo cominmente comercializado para
aplicaciones en el campo de la formacién de tabletas se
agregaron a 79 partes de la mezcla de goma de mascar en
forma de polvo asi obtenida. La mezcla de goma de mascar

en forma de polvo fue luego comprimida.

El método descrito anteriormente también puede ser
aplicado a la preparaciétn de gomas en forma de polvo que
tiene una composicién diferente de aquella del ejemplo 1,
tal como las composiciones de los ejemplos 2-8 de las

tablas 1 y 2.

Ejemplo 6

La siguiente descripcién se refiere a la preparacidn de
una goma en forma de polvo que tiene una composicién
cualitativa dada en el ejemplo 6 en la tabla 2. En la
primera etapa, 27 partes de goma basica suave, 36,8
partes de sorbitol, 5,3 partes de manitol, 8,8 partes de
isomalt, 2,3 partes de jarabe de sorbitol, 0,3 partes de
endulzante intensivo, 0,3 partes de saborizante liquido,
y 0,2 partes de aditivo se mezclaron mediante métodos

similares a aquellos descritos en el ejemplo precedente.
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En este ejemplo, el término “aditivos” significa un
plastificador seleccionado de aquellos cominmente
utilizados en goma de mascar, en vista del bajo

porcentaje de saborizante liquido utilizado.

La mezcla se descargd, se acondiciondé, se molid y, en la
etapa final, 3 partes de mezcla de anti-aglutinacién y 16
partes de extractos vegetales se agregaron a 8l partes de
la mezcla en forma de polvo asi obtenida. La mezcla de

goma de mascar asi obtenida pudo luego ser comprimida.

Ejemplo 8

La siguiente descripcién se refiere a la preparacién de
una goma en forma de polvo que tiene una composicién
cualitativa dada en el ejemplo 8 en la tabla 2. Un método
similar a aquel del ejemplo precedente fue utilizado
pero, en este ejemplo, la cuota de isomalt, que fue igual
a 21,5 partes, se compuso de 6,5 partes de isomalt
convencional para goma de mascar, que se agregd en la
primer etapa de mezclado, y por cinco partes de isomalt
de un tipo adecuado para compresidén, que fue agregado a

la mezcla en forma de polvo en la segunda etapa.
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Ejemplo 10

La siguiente descripcién se refiere a la preparacién de
una goma en forma de polvo que tiene una composicién
cuantitativa dada en el ejemplo 10 en (tabla 3). Un
métodos similar a aquel de 1los ejemplos previos se
utilizé. Las gomas de mascar obtenidas bajo este ejemplo
son particularmente adecuadas para ser cubiertas con el
fin de obtener productos con un peso inferior de 1,2
gramos, preferiblemente menos de 0,8 gramos, adn méas
preferiblemente menos de 0,5 gramos, Es valioso anotar
que las caracteristicas de suavidad de la goma basica son
tales que las tabletas de goma de mascar asi obtenidas
tienen propiedades de masticacién placenteras
sustancialmente idénticas a aquellas de las gomas de
mascar convencionales también cuando se usan con altos

porcentajes de base de goma.

La cubierta preferida para rodear la goma de mascar
comprimida obtenida de acuerdo con el presente ejemplo

tendra la siguiente composicibén por peso:

-Endulzante intensivo 1,4%

-sabor 3,5%
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-Color (preferiblemente TiO.}1, 6%
-Endulzante de masa (preferiblemente maltitol) 87,5%

-0Otros aditivos (preferiblemente goma arabiga) 6,0%

Total 100.0%

Tabla 1

Ejemplo | Ejemplo | Ejemplo | Ejemplo | Ejemplo
No.l No.2 No.3 No.4 No.5
Goma bésica 29,3 48,5 48,0 29,5 30,8
Sorbitol 40,4 47,5 46,5 39,7 50,3
Manitol 6,7 6,9 4,4
Isomalt 17,5 17,0 7,0
Acido citrico 0,6
Aditivo 0,5 '
Endulzante 0,4 0,3 '
intensivo
Saborizante 0,6 1,0 1,6
liquido
Saborizante en 1,6 2,0
forma de polvo
Plastificador 1,5
Mezcla 3,5 4,0 ' 2,5 5,0
antiaglutinacién
Total 100,0 100,0 100,90 100,0 100,0
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Tabla 2
Ejemplo | Ejemplo | Ejempl Ejemplo
No.6 No.? o No.9
No.8
Goma bésica 27,0 32,1 25,3 Goma basica 20,2
Sorbitol 36,8 37,8 32,2 Jarave de 2,9
glucosa
Manitol 5,3 ’ 5,6 Sucrosa 71,2
Isomalt 8,8 . 21,5 -
Jarave de 2,3 ’ 2,1 -
sorbitol
Acido citrico 0,7 -
Aditivos 0,2 0,1 0,1 Aditivos 1,0
Endulzante 0,3 0,3 0,3 -
intensivo
Saborizante 0,3 1,3 0,4 Saborizantes 0,7
liquido liquidos
Saborizante en 2,0 0,7 Saborizantes -
forma de polvo en forma de
polvo
Mezcla de 3,0 3,0 8,4 Mezcla anti- 4,0
anti- aglutinacién
aglutinacién
Extracto 16,0 11,0 2,7 Ingrediente -
vegetales activo
Total 100,0 100,0 100,0 Total 100,0




WO 03/084338 27 PCT/EP03/03598

Tabla 3

Ejemplo No.1l0

Goma basica 70,0
Sorbitol -
Manitol -
Isomalt 18,0

Jarabe sorbitol -

Acido ecitrico -

Aditivos —_—
Endulzante intensivo 0,2
Saborizante liquido 0,4

Saborizante en forma de polvo 6,4

Mezcla anti-aglutinacién 5,0

Extractos vegetales -

Total 100,0

De acuerdo con los requerimientos, es asi posible agregar
uno o mads endulzantes intensivos tales como aspartame,
acesulfame y sales y derivados de estos, sacarina,
necesperidin dihidrocalcona, sucralosa, etc.,
ingredientes activos aromiticos o saborizantes en forma
de polvo o llevados mediante encapsulacién, etc., A&cidos
alimenticios, u otros aditivos con funciones especificas,
e ingredientes activos farmacéuticos o ingredientes

activos nutricionales tales como vitaminas, amino&cidos,

Vg
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polipéptidos, u otras sustancias con actividad cosmética

o funcional.

Naturalmente, la adiciétn de saborizantes, encapsulados o
llevados de otra forma, y la adicién de ingredientes
activos sensibles al calor tiene lugar después de moler
en la etapa de estabilizacién llevada a cabo con el uso
de uno o mids agentes de anti-aglutinacién conocidos en la
técnica y cominmente utilizados para este propésito,
tales como, por ejemplo, estearato de magnesio, silice,
talco, polioles del tipo mds adecuado para compresién,

por ejemplo, isomalt, xilitol, etc.

Después de ser formado en tabletas o pildoras, la goma de
mascar asi obtenida puede asi también ser recubierta con
azicar como una goma de mascar normal o© preducto de
confiteria, que incluye endulzantes intensivos,
saborizantes e ingredientes activos comoc se describié

anteriormente en el recubrimiento.

SECCION COMPARATIVA

A pesar de los intentos constantes para aplicar métodos

de evaluaciédn basados en instrumentos para el estudio de
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la goma de mascar y la identificacién de sus propiedades,
el factor determinante en la evaluacién de 1las
propiedades de masticacién de una goma de mascar es aln
una evaluacién subjetiva por el masticador. La sensacién
de masticacién tipica de hecho incluye la percepciébn,
prolongada durante el tiempo, de olor, sabor, gusto,

color, consistencia, palatabilidad y regusto.

Aunque existen métodos analiticos cualitativos y
cuantitativos para establecer el contenido residual de
sabor, ingredientes activos, y endulzantes o azGcar en
una goma de mascar en un momento especifico durante el
masticado, no hay atn un método de evaluacién de la
percepcién del agrado de la liberacién del saborizante y

de la dulzura o la duracién de ambos.

También hay parametros objetivos que pueden permitir
propiedades individuales de la goma de mascar a ser
evaluada pero, en el momento, no hay una técnica que sea
suficientemente sofisticada y completa para evaluar la
combinacién de las propiedades de masticado definidas
como un todo en Inglés “sensacidén de boca”, que consiste

de una percepcién de varios factores tales como dulzura,
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resistencia, deslizamiento, y consistencia del bolo, que

constituye la palatabilidad de una goma de mascar.

Con el fin de evaluar los aspectos innovadores de la
presente invencién, la evaluacién sensorial mediante un
panel de masticadores por lo tanto fue utilizado y, en
paralelo, al menos un parametro significativo se evalué
mediante el desarrollo de un ensayo de medicién por medio

de un penetrémetro.

La evaluacidédn sensorial del desempefio de una goma de
mascar y de la goma basica utilizada para preparar esta
generalmente se basa en tres etapas consecutivas,
referidas como (a) el primer mordisco de la etapa de
masticado, (b) el mordisco intermedio o etapa de
masticado, y (¢) la mordida final o etapa de masticado.
Para ver la evaluacidén de la goma en mayor detalle, la
primera etapa (a) o “primera mordida” corresponde a los
primeros segundos de masticacién en el que la goma de
mascar es colocada en la boca y mordida. En esta etapa,
la goma de mascar debe responder a requerimientos
absolutamente exactos tales como el grado correcto de
conformidad bajo los dientes, y debe evitar romperse en

partes diminutas que puedan ain ser ingeridas

L
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involuntariamente, lo que ocurre tipicamente con las
gomas de mascar comprimidas comercialmente disponibles.
Al mismo tiempo, sin embargo, con el fin de que 1la
masticacidén sea placentera desde los primeros momentos,
la goma de mascar no debe ser particularmente dura o
tiesa, que es otra propiedad que falta en los productos

disponibles actualmente de este tipo.

La segunda etapa (b),conocida como la etapa “intermedia”,
es de miAs larga duraclédn y corresponde, al periodo de 30-
60 segundos durante el cual la mayoria de endulzantes o
el azdcar va dentro de una sclucién debido al, efecto de
la saliva y a la mayor liberacién de sabor simulténea del
producto. En esta etapa, es particularmente importante
para la masticacién ser uniforme, en otras palabras para
la gota fisica en la debida consistencia para que 1la
disolucién sea ligera y no muy notable, manteniendo asi

el llamado comportamiento “lineal”.

La tercera etapa o “final” (c) empieza cerca de un minuto
después de empezar la masticaclién y continda a través del
tiempo restante durante el cual la goma es masticada.
Después que la mayoria del azGcar o los endulzantes se

han disuelto, una porcién saborizante y un residuo de
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azicares auin estidn presentes y la goma es parcialmente
hidratada. Durante esta etapa, las caracteristicas de la
goma basica son fundamentales ya que esta representa casi

la totalidad del bolo residual.

Con las gomas de una firmeza particular que son
utilizadas debido a que ellas son miAs facilmente
rompibles, aln si la dureza intrinseca no es percibida en
las dos primeras etapas, posiblemente por virtud de
algunos expedientes, inevitablemente serdn aparentes en
esta etapa, haciendo la masticacién dificil y no

placentera y, tal como, no abrogan en absoluto.

Entre los varios parametros indicativos del desempefio de
una goma de mascar que puede ser medido objetivamente,'
gue se relaciona a la etapa de masticado (a) “primera
mordida” es ciertamente indicativo, aunque no
exhaustivamente de la calidad del producto. La fuerza
necesaria para una mordida inicialmente para penetrar una
pildora cubierta de az@car © una tableta es un hecho
proporcional a la dureza de la pastilla o tableta y puede
por lo tanto dar una medida de cuan placentero puede ser
el masticado. Para las tabletas, la dureza es

proporcional a la delesnabilidad y 1la tendencia a
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desmenuzarse durante las primeras mordidas. El1 producto
mids duro es, y por lo tanto es mis facil moler y
comprimir, la tendencia mis marcada serid a romperse en
diminutas piezas que pueden ser adn ingeridas
involuntariamente. Para demostrar esto, se han hecho
algunas medidas en productos disponibles comercialmente,
en ferias comerciales, con el uso de un penetrdmetro
(Sommer & Runge KG, Berlin) que es cominmente utilizado
en la industria para evaluar la dureza de los materiales
plasticos tales como ceras que, como es bien conocido,
también son ingredientes utilizados en la preparacién de

la goma béasica.

Las mediciones hechas, que fuveron desarrolladas en
paralelo con evaluaciones sensoriales, dio resultados
indicativos de caracteristicas de masticado superior de
las muestras producidas de acuerdo con 1la presente
invencién. La tabla 4 dio los resultados obtenido para
dos productos comerciales, indicados como marca A y marca
B, respectivamente, un producto distribuido en una feria
comercial, indicado como marca C y dos muestras

producidas de acuerdo con la presente invencién.
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Tabla 4
Evaluacién sensorial | Indice de penetracién
sobre: "primera | (valores en 1/10 mm)
mordida”

Marca A* Duro y deleznable l1 -3
en la boca

Marca B* Duro y deleznable 3-35
en la boca

Marca c* Muy duro 4 1,5 -3
marcadamente
deleznable en 1la
boca

Ejemplo 6 Suave Y no 6-17,95
deleznable

Ejemplo 8 Completamente suave 7-17,5
no deleznable

*: Los productos indicados como marca A, B y C son gomas
de mascar de polvo comprimido <que corresponden

respectivamente a:

MARCA A: Golnatur Propol-young, “Gum Tech”® ®20°F da 1imén

comercializado por ULRICH SpA, Torino.

MARCA B: “Vitermine Vitamine erbe e minerali Gola”, sabor

a menta, comercializado por GUABER, funo, Italia.

MARCA C: tabletas de goma de mascar comprimidas hechas
con Satin® base de goma I fabricado por L.A. Dreyfus

Company.
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Como se pude ver, la medicién experimental confirma el
juicio con respecto a la evaluacién sensorial del

paradmetro especifico.

El desempefio reivindicado en la presente invencién se
alcanza con el uso de gomas “suaves” que elevan los
productos con un perfil de masticacién placentero que es
comparable con sSino mejor que aquel de los productos

convenclonales.

Es importante recalcar que los valores dados
anteriormente son significativos solo a los ejemplos
anteriores y variaciones en la composicién de la goma
bdsica que puede guiar a resultados apreciablemente
diferentes. Aunque las gomas bAasicas tiene otras
formulaciones diferentes a las dadas anteriormente son
utilizadas convencionalmente para la preparacién de goma
de mascar de lata calidad mediante métodos convencionales
en formatos convencionales, es decir, barras, o grageas,
ellas no tienen las caracteristicas de suavidad poseidas
por las gomas Dbasitas con la formulacién dada

anteriormente.

4
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En particular, puede ser visto facilmente que las gomas
basicas de alta calidad en las que solo dos de las
categorias de ingredientes indicados anteriormente
difiere de aquellos de las gomas de la presente invencién
tienen caracteristicas claramente diferentes en términos
de suavidad. Dos gomas bdsicas identificadas como goma 1
y goma 2, dadas por via de ejemplo en la tabla 5, tienen
las siguientes diferencias en comparacién con la

formulacién descrita anteriormente.

Tabla 5
Goma 1 Goma 2 Goma 3
Ceras 30-32% 30-328 0-7%
seleccionadas
del grupoe gue
comprende ceras
vegetalas
derivadas de
petrdleo o
producidas por
ginteais
Productos de 10-12% 10-12% 15-40%
llenador
mineral inerte

Para confirmar lo que se ha establecido y la diferencia

descrita, una medicién de ensayo mediante penetrémetro
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también se utilizo en este caso para evaluar 1la
congsistencia y dureza de las muestras de goma basica, al
comparar las dos muestras descritas anteriormente con una
tercera identificada como: goma 3 que tiene una
formulacién que corresponde a aquella descrita

anteriormente. Los resultados se dan en la tabla 6.

Tabla 6
Goma 1 Goma 2 Goma 3
Preparacién en| 8 /7 9,5 7 9,5 16,5 7 9,5 / 21 / 21,5 /22
1/10 m (valores 9,5
de tres
lecturas
Penetracién en 9 9,8 21,5
1/10 mm
{promedio
calculado de
tres lecturas)

Un parametro cominmente utilizado por la industria para
caracterizar una goma basica es el punto de suavidad.
Esta medida, que es desarrollada por la llamada técnica
“anillo y bola”, prevé la medida de la temperatura de
suavizado inicial de la goma bisica y la temperatura a la

cual esta pasa actualmente a través con el uso de un

5(&
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cuerpo estandar, una vez el punto de suavidad se alcanza.
Dos temperaturas y el respectivo intervalo son asi
obtenidos y suministran informacién extremadamente wutil
sobre las caracteristicas de 1la goma. En el caso
especifico de las gomas dadas por via del ejemplo, las

temperaturas medidas se dan en la tabla 7.

Tabla 7
Goma 1 Goma 2 Goma 3

Temperatura de 77 78 47
suavidad

inicial (° C}

Punto de ~ 79 79 56
suavidad (® C)

Intervalo de 2 1 9
svavidad (° C)

Es claro a partir de los datos establecidos anteriormente
que la diferencia entre los ejemplo, goma 1 y goma 2,
sobre aquellos de un parte y la goma 3, en la otra, no
solo estédn en la diferencia macroscédpica en los valores
absolutos de las temperaturas de suavidad que pudieran
ellas mismas ser un indicador significativo; de hecho, el

alcance del intervale de suavidad también estd en
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correlacién directa con las caracteristicas de mayor
plasticidad y suavidad en la goma 3 en comparacién con la

mayor suavidad de la goma 1 y la goma 2,

Asi es claro que el uso de una goma basica es un
parametro particularmente importante para la produccién
de gomas de mascar en forma polvo que tienen
caracteristicas de palatabilidad comparables con sino
mejores que, aquellas de las gomas de mascar

convencionales.

N
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REIVINDICACIONES

1. Método para producir goma de mascar en forma de
polvo, constituido sustancialmente por las
siguientes etapas:

a) mezclar una goma bésica suvave con al menos un
endulzante vy, opcionalmente, al menos otro
ingrediente de goma de mascar tipico, a una

temperatura entre cerca de 35 y 75°C

b) Enfriar la mezcla asi obtenida a una temperatura

entre cerca de 0 y -40° C,

c) Moler y posteriormente tamizar la mezcla asi
obtenida para dar un polvo que tiene un tamaiflo de

particula menor de cerca de malla 10,

d) Mezclar opcionalmente el polvo asi obtenido con al

menos un agente de anti-aglutinacién,

e) Mezclar opcionalmente el polvo asi obtenido con
uno o mds endulzantes, saborizantes, colorantes,

4cidos alimenticios, u otros aditivos,
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£)

La compresién opcional de la mezcla asi obtenida.

Método de acuerdo c¢on la reivindicacién 1,
caracterizado en que el enfriamiento se
desarrolla a una temperatura de entre cerca de -

10 y 40° C.

El método de acuerdo con la reivindicacién 1,
caracterizado en que la etapa c¢) se desarrolla
para dar un polvo. que tiene un tamafic de

particula de menos de cerca de malla 14.

Método de acuerdo con la reivindicacién 1,
caracterizado en que la goma basica suave se
caracteriza por un indice de penetracién, en 1/10
mm que es mAs grande que cerca de 15 vy,

preferiblemente, mas grande que 18.

Método de acuerdo con la reivindicacién 1,
caracterizado en que la goma bésica suave tiene
la siguiente composicién por peso: de cerca de 8
a 16% de la menos un elastédmero, de cerca de 12 a
19% de acetato de polivinilo, de cerca de 14 a

30% de resina, de cerca de 10 a 22% de al menos

¥
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un aceite vegetal hidrogenade y/o parcialmente
hidrogenado, de cerca de 0 a 7% de cera, de cerca
de 5 a 9% de al menos un emulsificador y/o un
asistente tecnolégico, de cerca de 15 a 40% de
llenadores de mineral inerte y hasta cerca de
0,1% de antioxidante, en el que las cantidades

varios componentes suma 100.

Método de acuerdec con la reivindicacién 5,
caracterizado en que el elastébmero se selecciona
de polisobutileno, copolimero de
isobutileno/isopreno, y copolimero de acetato de

vinilo/laborato de wvinilo.

Método de acuerdo con la reivindicacién 5,
caracterizado en que la resina se selecciona de
ésteres de resina vegetal, resinas producidas por

sintesis, y/o resinas de terpenc.

Método de acuerdo con la reivindicacién 5,
caracterizado en que la cera se selecciona a
partir de ceras vegetales, ceras derivadas de

petréleo, y/o ceras sintéticas.
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10.

11.

12.

Método de acuerdo con 1la reivindicacién 5,
caracterizado en que el emulsificador se
selecciona a partir de monoestearato, esteres de
azUcar y lecitina, y el asistente tecnolédgico se
selecciona a partir de monoglicéridos acilatados

y triacetina.

Método de acuerdo con 1la reivindicacién 1,
caracterizado en que, si el endulzante y el otros
ingrediente de la tapa a) son utilizados en

estado sélido, ellos tiene un tamafio de particula

de manos de cerca de 200um.

método de acuerdo con la reivindicacién 1,
caracterizado en que el endulzante de la etapa a)
se selecciona de sucrosa o jarabe de glucosa, o
uno © mas polioles tales como, por ejemplo,
sorbitol, manitol, lactitol, isomalt, xilitol, o

jarabes de estos.

Método de a cuerdo con la reivindicacién 1,
caracterizado en que el ingrediente de goma de

mascar se selecciona de endulzantes intensivos,

(Pl/
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13.

14.

15'

saborizantes, uno o mi&s aditivos, colorantes, o

mezclas de estos.

Método de acuerdo con la reivindicacién 12,
caracterizado en que el endulzante intensivo se
selecciona: aspartame, acesulfame y sales vy
derivados de estos, sacarina, neocesperidina
dihridrocalcona, sucralosa, neotame, taumatina y

monelina o mezclas de estos.

Método de acuerdo con 1la reivindicacién 1,
caracterizado en que el agente de anti-
aglutinacién se selecciona de estearato de
magnesio, silice, talco, ésteres de azicar y/o

polioles.

Método de acuerde con 1la reivindicacién 1,
caracterizado en que este redesarrolla en la
ausencia de coadyuvantes de granulacién tales
como fosfatos de metal alcali, fosfato de metal
de tierras alcalinas, maltodextrinas o mezclas de
estos, y/o en la ausencia de agentes masificantes

tales como, por ejemplo, goma ardbiga o pectina.
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16.

17.

18.

19.

20.

Método de acuerdo con una cualquiera de las
reivindicaciones 1-15, caracterizado en que el
polvo obtenido en la etapa (d) se mezcla con al
menos un ingrediente activo cosmético y/o
nutricional y/o con al menos uno de endulzantes,
saborizantes, colorantes, y otros aditivos, antes

de ser sometido a la etapa de compresioén.

La goma de mascar en forma de polvo obtenible por
el método de acuerdo con una cualquiera de las

reivindicaciones 1-16.

La goma de mascar comprimida obtenible mediante
el método de acuerdo con una cualquiera de las

reivindicaciones 1-17.

La goma de mascar en forma de polvo caracterizada
porque contiene, como un material de partida, una
goma bAsica suave que tiene un indice de
penetracién en 1/10 mm, que es mAsS mayor que

cerca de 15.

La goma de mascar en forma de polvo caracterizado

porque contiene, como material de partida, una
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21.

22.

23.

24,

goma basica suave que tiene un indice de
penetracién, en 1/10 mm, que es mayor que cerca

de 18.

Goma de mascar en forma de polvo de acuerdo con
las reivindicaciones 19 y 20 caracterizada porque

estd en forma comprimida.

Goma de mascar comprimida de acuerdo con las
reivindicaciones 18 ¢&é 21 caracterizada porque
contiene cerca de 60 a 90% del peso total de goma
basica y de cerca de 5 a 25% del peso total de

endulzante de masa.

La goma de mascar comprimida de acuerdo con la
reivindicacién 22 caracterizada porque contiene
cerca de 60 a 90% del peso total de la goma
basica y de cerca de 10 a 20% del peso total del

endulzante de masa.

La goma de mascar comprimida de acuerdo con las
reivindicaciones 18-23 caracterizada porque tiene

un peso inferior de cerca de 1,2 gramos,

"
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25.

26.

27.

28.

preferiblemente menos de 0,8 gramos, ain mas

preferiblemente menor de 0,5 gramos.

La goma de mascar comprimida de acuerdo con las
reivindicaciones 18-24 caracterizado porque tiene
un didmetro mids bajo de cerca de 10 mm,

preferiblemente mas bajo de B mm.

Un producto de goma de mascar recubierto que
comprende un centro de goma y una cubierta,
caracterizado en que el centro de la goma es una
goma de mascar comprimida de acuerdo con las

reivindicaciones 18-25.

un producto de goma de mascar recubierto de
acuerdo con la reivindicacién 26, caracterizado
en que el recubrimiento comprende hasta cerca de

55 por peso de la goma de mascar recubierta.

Un producto de goma de mascar recubierto de
acuerdo con la reivindicacién 27, caracterizado
en que el recubrimiento comprende hasta cerca de

45% por peso de la goma de mascar recubierta.

N
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29.

Un producto de goma de mascar recubierto de
acuerdo con las reivindicaciones 26-28,
caracterizado en que mas de cerca del 80% por
peso de la cubierta consiste de endulzantes de

masa, preferiblemente de 85 a 95%.
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Applicant’s registration No. with the Office
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This person is applicant all designated
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lllduﬁul' Stutes except
the United States of America

the United States
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of America only
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]
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Bax ls the applicani s Stede {thot is, country) of rasidence if no State of rax|

alegal ently, full afficial designation
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I:I applicant only
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inventor (T this check-bax
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the addrexs bndicated in thly
iy indicated balow,)

Applicant’s registmation No. with the OfFice

State (that ir, country) of nationality:

State (thae is, country) of residence:

This person ia applicant

the United States the States indicated in

all desigrated all dexj States except
DSm DlhoUn: States of America DofAmmunly the Supplemenial Box
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SheetNo. .. 3...

Box No. ¥V DESIGNATION OF STATES Mark the cpplicable check-boxes below; at least one must be marked,

The following designations are hereby made under Rule 4.9(s):

Regional Patent

B AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, MZ Mozambique, SD Sudan.
SL Sierra Leone, SZ Swaziland, TZ United Republic of Tanzania, UG Ugands, ZM Zambis, ZW Zimbabwe, and any ather
State which is & Contracting State of the Harure Protocal and of the PCT {if other kind of protection or treatment desired].
SpeclfyordoltediIng) . ... . ... .. ..o iierie i e e s a s

] EA EurastanPatent: AM Armenis, AZ Azerbeijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova.
RU Russian Federution, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian
Patent Convention and of the PCT

W er European Patent: AT Austria, BE Belgium, BG Bulgaria, CH & LI Switzerland and Liechtenstein, CY Cyprus, CZ Czech
Republic, DE Germany, DK Denmark, EE Estonia, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece,
IE Ireland, IT Italy, LU Luxembourg, MC Mooaco, NL Netherlands, PT Portugal, SE Sweden, SI Slovenia, SK Slovakia,
TR Turkey, and any other State which is a Contracting State of the Europesn Patent Convention and of the PCT HU R0
OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cbte d'lvoire, CM Cameroon,
GA Gabon, GN Guinsa, GQ Equatorial Guines, GW Guines-Bissau, ML Mali, MR Mauritania, NE Niger, SN Seneyal.
TD Ched, TG Togo, and any other State which is 8 member State of OAPI and s Contracting State of the PCT (i osker kim/

of protection or treatmeni desired, specifyondoged ling) . . . . ........ . ... .
National Patent (1f other kind of protection or treatmens destred, apecify on dotted line):
) AE United Arab Emirates . . .......... ® GM Gambia M NZ Now Zealand ................
08 AG Antigua and Barbuda B BERCrostin .........coevveentnn ¥ oM Oman
IR AL Albanis.......ccocnvvvennnnn. O BU Hungary ........coevvennn... (@ PH Philippines..................
W AMAmesis..........oeveeeennnns B ID Indonesia BEPL Polend.........cceneaaee
B AT Austrim.......cccvviieemeannns R T P WPT Portugal........oeveeaneen
B AU Australis .. ......cviieenennn BIIN Idin........oevveeenennnns RO Romania
M AZ Azerbaijan..........ccenn.... W 1S Iceland @ RU Russian Federstion. ..........
B BA Bosnia and Herzegovina . . .. . ... .. BIP Fpan. .o e
X BB Barbados KEKenyR....coooveveveennnnnnn. SC Seychelles
B BG Bulgaria...........ceeenennnn. M KG Kyrgymstan .. ................ M sp Sudan
EBRBrazil........vvveeennnnnn. B KP Democratic People’s Republic O SE Sweden
EBY Belarus.........c.cccccvvvniens . Y B sG Singapore
BBZ Belize......cccovvvvvennnnnn. Of XR Repoblic of Kores. .............. B0 SK Slovakia.......c.coennenn. ..
B CA Cenads B KZ Kazaldhstap . . . ................ (X SL SiemuLeone.................
B CH & LI Switzerland end Liechtenstein B LC Saint Lucia W T Tajikisten...................
B CNGChing....cvovvvvraeacannas. (¥ LK Sri Lankn @ TM Turkmenistan .. ..............
I CO Colombia (# LR Liberia O TN Tunisia -
BWCRCosmRicn......coevnnee.... B2 LS Lesotho..............eenn TR Turkey.........coveeennn
BCUCHR.....oovvvvvieeecaannnns B LT Littnania B TT Trinidad and Tobago ..........
B CZ Czech Republic............... B LU Luxembowrg ™ e
W DE Germany....oocovvviennnnn W LV Lavia ® Tz United Repablic of Tanzania
DK Denmark........ooevennenn.. B MAMoroeeo ... W UA Ukraine ...l ...
¥ DM Dominica B MD Republic of Moldowu . . . ... ... Bucugads .......ccoeeenn...
BIDZ Algeria.......cocoivmiiiiiiey i irae e US United States of America . . .. ..
Bl EC Benador. . ..oouveevaennnnn. B MGMadagascar. ..ot
EE ESIONIR. ..ooovvnnneenennensn, M MK The former Yugosiav Republic of B UZ Uzbekistan. . ...............
DEES Spain ....ooovveeeienennnnnns MACEORI® .....cvvernnnnnnnss M vC Saint Vincent and the Grenadines
DR FT Finland.......coveennnnnnnnn. B MN Mongolia WvNvietNam..................
® GB United Kingdom B vwMatawi . ... B YU Yugoslavia .................
% GD Grenada W MXMexico . ..o B ZA South Africa................
WCEGeogin.....coovveveeeennnn.. I MZ Mozambique.................. O ZM Zambia
W GHGhaD..........covveninnns B NO Norway B zZwW Zimbabwe .. ...............
Check-boxes below reserved for designating States which have become party to the PCT after isguance of this sheet:
0 0 O
o 3 0 T

-l

Precautionary Designation Statementz In addition to the designationg made above, the applicant also makes under Rule 4.9(b) all
other designations which would be permitted under the PCT except any designation(s) indicated in the Supplementsl Box as being
exciuded from the scope of this statement. The spplicant declares that those additional designations are subject to confirmation and that
any designation which is not confirmed before the expiration of 15 months from the priority date is to be regarded as withdrawn by the
applicant at the expiration of that time limit. (Confirmation (including fees) must reach ths recalving Office within the 1 5-mnth time limit j

Form PCT/RO/101 (second sheet) (January 2003) See Notes to the request form

X
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SheetNo, .. 4... Q\

Supplemental Box If the Supplemental Bax Is not used, this sheet should not be included in the request.

i f the Boxes, Baxes Nos. Vil w;..c;. Continuation of Box No. IV
o i i iy LA
il o meﬁwwmm
r
st i o seeme manr a cuquirad sccor g 1o the DRAGOTTI GIANFRANCO
cqption of he Bas in whick e space was inngficiens, v MICHELOTT) GIULIANO
FERRONI FILIPPO

() if more than two parsons are to be indicated as applicants DE ROS ALBERTO
and/or Inventors and no “continuation sheet™ is avaulobie: in  AGOSTIN| AGOSTINO
such care, wrile "Canmuamn afﬂatm r mdmn'auuﬁ:r
eachadditional nananqumnd
in Bax No. I11. muuryqﬂha indicated in this Bax
Iz the applicant 's State (that is, comry)qudauy'm.?mu all of
of residence Is Indicated below;

a) IwBuNa.lIarhmyafﬂnmb—bﬂ:afﬂaxNa.m.m i .
me» mmmm 5 e Nn?lr'h Dragotii & Associat] Sri
in case, write "Contimuation of Box No. " i
“Contimiation of Bax No. JIT"or “Contimtion of Baxes No. 1T g’;{gﬁ::f’b"a 4ic
and No, IIl” (ax the case may be), indicate the name of the
:Waﬂmm(nﬂnﬂmlﬁh{q} Italy
41: ARIPO, Eurasion, or
OAPIpdanUﬁJr Waq"%ﬂhlhmndpmnh

i) I in Box No. I or in any of the sub-bazes of Bax No. IT, the
@ M«m%tnmmﬁm

of Boxes No. HmlfNo.HI' (mﬂummh},mm
mmuofﬁeunmr(:)mdmrm(mh)mdnm
the Stare(y) (and/or, where opplicable, ARIPO, Eurctian,
Emwwlwﬁrﬁcmofﬂﬁrh
named peryon is invenlor;

v y"mmwﬂuw( indicared in Bax No. IV, there are
Bax No. W“aﬂbnmﬂ'ﬁﬂhr "C:t';luul::" 4
of information ax required in Box No. I w ope

v Y inBoxNo.¥, b\cmawam(arOAPDumvpmld
by the indlcation "patent of addifion,” or "certfecate of
addition, " or if; in Bax No. rlumafﬁtUnmdM q‘
Amknhmwdbymm “continnation”

“contln " mmmm"cm

Bax No. V" and the name of each State imvolved (or OAP]),
and afier the name of each such Stz (or OAPD, rhenwnbcrqf

the parent title or parent and the date of grent of

the pareru title or filing parent gpplication;

W) I in Bax No. VI, there are more than five sarller applications
whose priority Is clalmed: in such case, write "Contimation
of Bax No. VI” and indicate jor each additional earilar
:nglieg;iw;q the same type of information as required

ax No. V1.

A Iuﬁﬁngurd&a:hgrmnﬂnury statement
c{mmbudlnBa:Na. applicant nﬂuﬁm
§g:{:)ﬁum:hump¢aﬂhaum1 hsmhd:n.wmc

@nuon achdadﬁomprmulbmry {gnation
aj the name or two-letter code of each
Snmaom:hdd

Form PCT/RO/101 (supplemental sheet) (March 2001; reprint Jamary 2003) See Notes to the request form
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SheetNo. .. 9...
BoxNo.VI PRIORITY CLAIM L
The priority of the follawing earlier application(s)'is hereby claimed:
Filing date ' g o b Where earlier application is:
1 licati of earlier application : raprCT
OF(:M: w"m;-u PP m;t h::nht?:r' regional application:* | international application:
of WTO regional Office receiving Office
itean (1
151412002 ! 02425209.0 EP

[[item @)

item (3)

item (4)

item (5)

[[] Purther priacity claims ere indicated in the Supplementat Box.

The receiving Office is requested to prepare and tranemit to the International Buresm a certified copy of the earlier application(s) (aniy
If the earlier application was filed with the Office which for the purpases of this imernational application s the receiving Office) identified
abave as:

] atiems [ iem() [ iem@ [J iem@ O iwm@ [ iem® I___Ig"',gi;‘mma“

* Where the eariler opplication is an ARIPO application, indicate at least one country party to the Paris Convention for the Prolection of
Indigtrial Property or one Member of the Worid Trade Organization for which that eariier application was filed (Ruie 4.100)(ii)): . . ..

Box No. VI INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Aunthority (1SA) (ifiwo International Searching Authoriiies are competent io carry oul the
Mw&nﬁﬁe%ﬂﬁzmmmhw ol o

Request to use results of earlier search; reference to that search (If an earliar search has been carried out by or requested from the
International Searching Awthority}):

Date (dawmonth/vear) Number Country (or regional Office)

1112/2002 EP02425209 EPO

Box No. VI DECLARATIONS

The following declarations are contained in Boxes Nos. VIII (i) to {v) {mark the applicable Number of
check-boxes below and indicate in the right cofumn the munber of each type of declaration): declurations
D Box No. VI (i) Declaration as to the identity of the inventor

[ BexNo. VI (if) Declarution as to the spplicant's entitiement, as at the international filing

date, to apply for and be granted » patent

D Box No, VTII (iii) Declaration as to the applicant’s entitlement, as at the international filing
date, to claim the priority of the earlier application

Box Na. VI (iv) Declaration of mventorship (only for the purposes of the designation of the
D United States of America) : FOLLOW

] BoxNe. Vi (v) Declaration as to non-prejudicial disclosures or exceptions to lack of novelty

Form PCT/RO/101 (third sheet) (July 2002; reprint Jarruary 2003) See Notes 1o the request forin
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BoxNeo.IX CHECK LIST; LANGUAGE OF FILING

This international epplication contalns:
() :?‘;nper form, the following number of

w&.‘fﬁ'ﬁé’m i

s ?c) below)
Toml number of sheety 36
i readable fo
O BTy
(i) [J sequencs listings
(i) [] tables related thereto

(¢) (] slso in computer readable form
(Section BO1(a)(iD)
(@) [ sequence listings
(ii) [J tables related thereto

and oumber of carriers (diskette,
ROM C.D-Roroﬂl:)mw are

[ 3.0 original genera! power of atiorney

request (includi
decllnu‘on lhems : 6
description (excludi ’ .
uenee listings ar
mbles related thereto) : 25
claims : 4
abstract : 1
drawinpa :
Sub-total number of sheets : 36
sequence listings :
tables related thereto
O'br both, actual mumber of

This international application is accompanied by the following Number

lt‘;;lt(l) Mgm%km below and indicase in of itemy

1. [ fee calculstion sheet : 1
2. [0 original separate power of attorney :

4.0 mpyofgenerdpoweroflmrney. reference number,

5.0 mt:m:m explaining lack of signature
6.0 prm? document(s) identified in Box No. V[ as

8. 1 separate mdlcltlonn concernin osited microorganism
or other biclogical material g dep B

9. readable fo
Rl e e e
i submitted for the purposes of i ional h unde
® O “‘fi’ 13ter only (and not as part of &ﬂnmms:ﬁcppﬂgmzn) :
6 D¢ onal copies inc mgwﬁ):@: hclblehth? furthe
pulponl of internationa] search are undg? 3 i :

(iii) [J together with relevant statement as to the :dmtlty of the copy or
capies with the sequence listings mentioned in left column :

10 [0 tbles m computer readabie form related to sequence listi
{indicate typs and mumber of carriers) e ningt

® 0 wpylubuumdforﬂlepm'puuofmmmmuumhunder -

lpphclhon)
Gy O m mmmhd}ﬁﬂor{qmﬂumuml?ome
purposes of international search Section B02(b-quater) :

i Dtoplhumthrelwmumuu:mtuwﬂw dentity of the
@9 copics with tlblalmeununedmleﬁc;umnwo copyor:

(ackditional copies to be indicated 1.0 other (Bpechi): ...oooveeeeieiiiiereiirreienerrenerenens
lems 9(1i} and/or 10(1)), hrﬁtwlmw
f the drawings which Language of filing of the
ﬁﬁ:mm the ahstract: international -ppﬂ:am English

BoxNo.X BIGNATURE OF AFPPLICANT, AGENT OR COMMON REPRESENTATIVE
Next b exch signature, Mkmdﬁmﬂdhwhuﬂhmmﬁmwﬁmabvhnﬁmndrgﬂw).

Milan, April 4, 200,

1. Date of actual recei ofl:lupl.n'pomd
international applical pt

For reeeiving Office use only

(04 04 mi) @4 APR 2003 T

3. Corrected date of actual receipt due to later but
nmelymmvedplpulordmnpcompenng

the purported international application:
4. Date of timely f thn
corrections und:r

. Internationa] Searching Aunthori
3 (:fmormonueeom:;m:)tyISAl

6. Tranamittal of search dela
D until search fee is pudwpy yod

Date of receipt of the record
by the International Bureau: e

For International Burest use only

Form PCT/RO/101 (last sheet) (Jaguary 2003)

See Notes to the requext form

on 802(b-quater) only (and not as part of the international ]



EUROPAISCHES EUROPEAN PATENT OFFICE EUROPEEN Palunilsan 2 .
PATENTAMT OFFICE DES BREVETS WY Rimwijk ZH
Ganarnidiraktion | Dirsciorats Gararal 1 Diraction génirale 1 T".';"ﬂ"::m o

Faxx 070-34030 18
I_ _| Nr. der Anmuicung - Appticstion N° - Dammnda de bravel n*
DRAGOTTI & ASSOCIATI SRL PCT/EP 03/ 03598
Gallexria SBan Babila, 4/C
20122 Milano Tag des Eingangs - Data of Raceipt - Dute de niception
ITALIE

04/04/2003 TELECOPY

Aktarmsichen des Anmaiders/Amvwaits - Applicant’ s/Agent’s flis
rafarance - Cobl du cosslar du diposant ou du mandatalm

03 AP 26 E
|— J Dwtum / Dute
Applicant: 10 04 7003
GUM BASE CO. SPA

BalrafT: Empiangsbastidigung
Ra. Recalpt for docymants
Objst Richpissl da documants

Das Europlilechs Patantarm
Tha Europsan Patent Olce
LOiice suroplen des brevets

bexiitigl hiarmit den Emplang folganter Dokumenis:
hareby scknowindges the receipt of the following:
accuss nicaption das documants indiquiis cl-dessous:

sccomparrying

A Anmaideunteriagan / fems making up Anzahl / N of coples / Nombre B. Beigeiligie Doloumania /
"mamplaims documents / documents joinis

the appiication / pikcas de In demands

Authorisation of represanistive(s)

D Vrtretervollmacht
Pouwir da mandataln

P eme

Beschraibung Priorititsdolaamant (e}
X S [ [ grecey eowmanis)
Ctmta) n Chmm
Revandication{s) Chiqus
Zalchnung{sn) Anirag zur Belssiung das Iafandss Konto
D Drawing(s) D D Raquest to clmrge depost account
Dassin(s) Damands de dibit de compte-coursnt
X f'u"n';:"_m' m El Snders Urinribgen . j2 calcubcohon staat

Autren documants 'Cﬁ’fmmi{ev\ COFﬂ(

Din gennantan Uniariagsn sind am obenganannian Tag aingagangan; dia Anmaidung hat die shenfslls oben angaflhris Anmeidenummar srhalian.
The mid tams wers nceivad on tha dats indicatad above and the applicaiion hes besn asalpned tha abowva indicatad application numbar.
Las decumanis mentionnés ont éd recus & la date Indiquie cl-dassus of ls numiro de damands de brevet indiqui cl-dessus & it§ atiribul & b» demands.

R OMCiMl Bt
Shonattrasencet afbcia] DE BLOK K

Form PCT/RO/1020/02.61
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PCT

y s PATENT COOPERATION TREATY

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

GUM BASE CO. SP

o | OR PURTHER e oo
03 AP 26 E ACTION -

international application No. intemational fling dats (day/monthvyear) (Earllest) Priority Date (day/monthysar)
PCT/EP 03/ 03598 04/04/2003 05/04/2002

Appiicant

—a—

This inemational Search Report consiats of a toial of ) sheeta.
itls also accompanied by & copy of each prior art documnent cited in this report.

This ineemational Search Rapart has been prepared by this Inlemational Saarching Authortty and s tanemilied to the apgplicant
according to Article 18. A copy Is being ranamitted i the intemational Bureau,

1. Baais of the report

fumished

00 0O 00000

e

With regard in tha title,

With regard 1o the abstract,

Cartain claims wers found unsaarchable (See Box 1}.
Unity of Invention ls lacking (8ge Bax Ii).

tha text s approved as submitted by the appiicant.
X
|:| the text has besn established by this Authority 1o read as follows:

the text is approved as submitad by the applicant

D the mxt has baen eatabliahed, according to Rule 38.2(h), by this Autharily as it appaéss in Box IIl. The apphcant may,
within oné month from the date of majing of this Intamational ssarch

The figura of the drawings o ba publishad with tha abstract la Figure No,
D as suggesiad by the applicant.
[] bacause the appicant falled to suggest a figure.
[[] because this igure better chamactarizes the inventon.

a. With regard to the language, the intemational aserch was carried out on the basis of the iInlemational application in the
language n which It was fled, uniess otherwlae indicated under this tem.

D the intermnational search was carried out on the basle of a transiation of the intsmational application fumished o thie
Authority {Rule 23.1(b)).

b. With regard to any nucisotide ancd/or amino acld saquance disciosed In the imemational appication, the intemational saarch
was camiad out on the basis of the saguence Mating :

contained in the hiamational application in written form.
fied ogethar with the Internedtional appliication In computer readable form.
fumished subssquently to this Authority in wiitten form.

furnished subsequently to this Authority in compuler readble form.

the statement that the subsecuantly fumished written esquence listing doss not go beyond the diacioswre in the
Imamational applcation as flad has bean fumishad

the statament that the information recardad In computar raadable focrm |s idantical io the writlen sequence listing has baan

repost, submit comments io this Authorty.

[  None ot the ngures.

Form PCTABA210 (Nirst sheet) (July 1898)




INTERNATIONAL SEARCH REPORT

Intarnational Application No
PCT/EP 03/03598

Ipﬁummizaea/'io T R61K9/00

m!ulmnmmgm)ormmmmm.mpc

B. MELDE SEARCHED

IPC 7 A236

Minimum documentation ssarchad {claasification syatam followed by clasafication symbols)

Documantation searchad other than minimum documeniation to the extent thel such documsnis are included |n the fiaids ssarched

EPO-Internal, PAJ, WPI Data

S

Electronic daia bass consulled caxing the Inlernational ssarch (name of dats bess and, where praciical, ssarch terms usad)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

column 4, Tine 24 - 1ine 40
column 7, 1ine 40 - 1ine 44

example 1
column 4, 1ine 5 - 1ine 10

column 3, 1ine 42 -column 4, 1ine 20

column 2, 1ine 53 —column 3, line 19;

Catagory * | Cliation of documnent, with mdicaiion, where approprxia, of tha misvan! passages Ralsvani io cleim No.
X US 4 000 321 A (MOCHIZUKI KEIZO ET AL) 1-4,

28 December 1976 (1976-12-28) 10—12

cited in the application 15-25
Y 26-29

-/—

m Further documents are fistad in the continuation of bax C.

E Patont family maembers are Bstad n annes.

= Special categuries of disd documants :

*A' document defining the general stata of the art which Is nol
mm-un:?dm "

'E lin.llh:bcumnlhulpublhlndnn oraflerthe intemational

"L* documant which may throw doubts on priorfity claim(s) or
which Is cisd 0 tha pu lon dals of snother
clitation or othery special mason (as spocliad)

‘0" documam refering o an oral disclosure, use, axhibiion or

T Wiwr dociment publishad after the Inismational m
or prlority dala and not in conflict with the  applicat
verton” T e Pincipe of ey e o

"X* documant of particular relevance; the clatmad imeniion
cnnol ba considered of cannot ba conaldared to
iwmomhmmmpmmnnwcumlh taken alone

*Y* documant of particuler relevanca; the clalmed lnvention

cannot ba considerad 10 involve an inventiva step when the
documant & combined with one or moms other Buch docu-—

other moans mm::munubnhlmmhn paraon shilad
'P* documant published prior Io the infemationa! filng daie but inthe &,
later than the priority date claimed *4* documant member of the same patent family
Duta of tha actual completion of the Irtamational saarch Dut» of maling of the Intemational saarch report
15 July 2003 24/07/2003
Name and malling addrees of the 1SA Authorirad officer
European Palant Office, P.B. 5618 Palandiaan 2
NL - 2280 HV Ajswik
Tal (+31-70) 340-2040. Tx. 31 851 epo nl, Gu R
Fax (+31-70) 340-3018 yon,

Fom PCT/IBA/Z14 (swcand shest) (uly 1962)

page 1 of 3



INTERNATIONAL SEARCH REPORT

international Application Mo
PCT/EP 03/03598
CJContinustion) DOCUMENTS CONSIDERED TO BE RELEVANT
Category * | Chatlon of documaent, with indication, whers appropriaie, of tha reisvant passages Relevant 1o claim No.
X US 2 290 120 A (THOMAS CHRISTOPHER F) 1-3,
14 July 1942 (1942-07-14) 5-12,
cited in the application 15~18
Y 26-28
page 1, column 1, 1ine 55 -page 1, column
2, Tine 5
page 2, column 1, 11ne 9 - 1ine 25
page 2, column 1, T1ine 43 -column 2, Tine
13; claims 1-8 .
page 2, column 2, 1ine 18 - 1ine 36
X DE 28 08 160 A (NORDSTROEM RABBE) 1-3,
30 August 1979 (1979-08-30) 10-12,
17,18,
26-29
Y 4-9,
11-15,
20-25
page 5, paragraphs 1-3
page 3, paragraphs 1,2
page 4, paragraph 1
page 4, paragraph 3
X US 4 753 805 A (BIKKINA KIRSHNAYYA ET AL) 19
28 June 1988 (1988-06-28)
column 6, 1ine 14 - Tine 42; examples
Y 4-9,
11-15,
20-25
column 7, Tine 22 - 1ine 44
X US 6 322 828 Bl (ATHANIKAR NARAYAN K ET 1-3,5,6,
AL) 27 November 2001 (2001-11-27) 10-20
Y 26-29
column 3, Tine 65 —column 4, 1ine 60;
claims 1-5,8,9,15,16,24,32
column 6, 1ine 32 —column 7, 1ine 17
column 7, 1ine 40 - 1ine 55
& WO 01 19206 A (N.X.ATHANIKAR ET AL.)
22 March 2001 (2001-03-22)
cited in the application
X WO 99 26485 A (MEYERS MARC A ;WHISTLER ROY 19,20
L (US); YATKA ROBERT J (US); BARKALOW)
3 June 1999 (1999-06-03)
Y 26-29
examples; tables
X US 4 405 647 A (FISHER E EUGENE ET AL) 1,3,
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“A process for the preparation of medicated chewing gums ¢ ntaining active
principles being labile to the humidity”
The present invention concems a process for the preparation of medicated
chewing gums, particularly a process for the preparation of base gum suitable as
component for medicated chewing gums containing active principles being labile to

_ the humidity.

The base gum of chewing gums is a mixture comprising generally elastomers,
resins, plasticizers, insoluble audjuvants, food anfioxidants. All the base gums
addressed to the preparation of chewing gums must be, of course, consistent with
the rules for the direct preparations for food use, and in the specific case of the
medicated chewing gums, the problems generated for the presence of active
principle must be taken into consideration.

For the production of the chewing gums thers are two different approaches,
the first one uses heat, while the second one consists of a cold-pressure technique of
powders. In such a case the base gum is therefore powdered and then mixed with
one or more active principles, sweseteners, flavours and other various components in
order to obtain an homogenous mixture. The obtained mixture is then passed
through a tabletting machine for the production of the tablets. ) :

The bass gum powder obtained in the grinding step before being mixed with
other components for the production of the finished gum is unloaded in suitable
containers and let in the open air for variable times. in view of the fact that the
grinding step occurrad with a cold treatment and the ground gum comes out at a
temperature below 0°C, the low temperature generates condensation of the humidity,
present in the air, on the powder. The base gum siowly reaches the room
temperature and the final humidity level has a value comprised of 1-3%, which is
variabie in a range being dependent on how long the ground and cold gum is let in
the open air and on the humidity level which is present in the particular moment.

Until now this final humidity level value in the gum can not be further lowered
according to the known techniques, thereby the medicated gums containing active
principles being labile to the humidity are more difficult to be obtained. As a matter of
fact a process for the production of chewing gums which are abtained by pressure
and are comprised of active principles being labile to the humidity is not known,

INEDCOID: «WO__EXNISIBAR |_»
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It was surprisingly found that through a post-grinding treatment and a certain
dwelling time of the base gum it is possible to reduce further the amount of the
humidity of the base gum.

An object of the present invention is therefore to" provide a process for the
preparation of the base gum which allows an active principle being labile to the
humidity to be included in the final medicated gum.

The above indicated object is reached by providing the procass as recited in
claim 1. Further advantages of the invention are obtained through the characteristics
recited in the dependent claims,

The pracess according to the present invention comprises the following steps:
a) podwering the base gum in a grinding chamber;
b) reducing the amount of the humidity of the ground gum,
c) mixing the obtained powder with one or more active principies and suitable
additives until the mixture is becoming homogeneous; and
d) pressing the obtained mixture in to tablets of desired size;
characterized in that in step b) the ground gum is introduced in a mixer-dryer
together with a dehydrated substance and rotatably placed under vacuum at a
temperature of 15-20°C.

According to the present invention the humidity level of the base gum of step
b) as measured with Karl Fischer apparatus is comprised between 0.01 and 0.19%.

The term "base gum” is intended as meaning a starting product of a mixture
comprising generally elastomers, resins, plasticizers, insoluble audjuvants, food
antioxidants.

Advantageously the dehydrated substance is anhydrous silica precipitate in
amount of 2% by weight.

According to an embodiment of the present invention the regulation of the
temperature is carried out through circulation of a fluid in the cold jackst, preferably
water and ethylene glycol at a temperaturs of 15-20°C.

Advantageously the dwelling time in the mixer-dryer is of 2-3 hours.

Preferably the active principles being labile to the humidity and mixed with the
gum are selected from the group consisting of ascorbic acid, sodium ascorbate,
acetylsalicilic acid, acetylcysteine.

Preferably the additives mixed with the gum are selected from the group

NBDOCID: <WO_ 0B 1258A% |_»
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The mixing step c) is preferably carried out in a rotary powder mixer, selected
between biconic mixer, “V* mixer or cubic mixar.

The so obtained mixture is preferably pressed with a rotary tabletting machine which
transforms into tablets of size of 8-28 mm.

Some illustrative embodiments now follow by way of not limitative example.

Example A

Preparation of base qum

The base gum, sold by GUM BASE S.p.A. of Lainate (Milano, Haly), is
introduced in a loading hopper of a hammer mill, from which it is then passed to the
grinding chamber. The cold-grinding is so carried out according to the prior art and at
the outlet the ground base gum with granule sizes below 3mm is obtained.

The gum, at the outlet of the mill, is immediately sealed in a polythene bag in
order to avoid the condensation of the room humidity. The gum is then introduced in
a mixer-dryer together with 2% by weight of anhydrous silica precipitate. Vacuum is
then carried out in the apparatus which is rotated.

A fluid (consisting of water and ethylene giycol), the temperature of which is
regulated between 15 and 20°C, is contemporaneously circulated in the apparatus
jacket.

The apparatus rotates and the ground gum is mixed with the silice;
contemporaneously the gum takes heat from the fiuid circulating in the apparatus
jacket and the humidity possibly adsorbed during treatments is evaporated and taken
away by the applied vacuum. After 2/3 hours of aperation, the gum temperature
reaches a value of 15-20°C; at this time the machine is stopped, the gum is
unloading in to double polythene bag and placed in a cardboard container. Between
the two bags a sachet containing silica gel as dehydrating substance, is introduced.

The so obtained humidity level in the gum is comprised between 0.01-0.1% as
measured with Karl Fischer apparatus.

Example n. 1

In a *biconical® mixer the following powders are infroduced:
Base gum ground and obtained in Example A mg1050  Gum
Ascorbic acid mg 206  Aclive Principle
Sodium ascorbate mg 331  Active Principle
Aspartame mg 7  Sweetener

SNEDOCID: «WO_O001208AL. | >
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Sorbitol mg 150  Sweetener
Isomalt mg 41  Sweetener
Anhydrous Silica Precipitate mg A0  antiadherent
Talc mg 40  antiadherent

5 Magnesium Stearate mg 30 Lubricant
Powdered Orange flavour mg 60  Flavourant
Powdered Tangerine Flavour mg 40  Flavourant

mg 2000
10 All the abave ingredients are mixed for 20 minutes and the obtained powder is

pressed with a tabletting machine obtaining gums of 2 g. The humidity of the tabiets
just produced and measured with the Karl Fischer apparatus is 0.22%. Such a resuit
allowed a product which is stable for two ysars to be obtained.

Example n.2
15 In a “biconical® mixer the following powders are introduced:
Base gum ground and obtained in Example A mg 1065  Gum
Coated Salicic acid mg 516  Active Principle
Aspartame mg 6  Sweetener
Potassium Acasulphame mg 4  Sweetaner
20 Betacyclodexirin mg 74  Sweetener
Silica Precipitate _ mg 40  antiadherent
Talc mg 40  antiadherent
Powdered Spearmint Flavour mg 50  Flavourant
Ammonium glycirrinizate mg &5 Flavourant

25
mg 1800

All the above ingredients are mixed for 20 minutes and the obtained powder is
pressed with a tabletting machine obtaining gums of 1.8 g.

30 The humidity of the tablets just produced and measured with the Karl Fischer
apparatus is 0.11%. Such a result allowed a product which is stable for two years to
be obtained.

Example n.3

WIDOCID: <WO_QOUS1260A2_ | >
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Base gum ground and obtained in Example A
Acetyl cysteine
Aspartame
Potassium Acesulphame
5 Betacyclodexdrin

Anhydrous Silica Precipitate
Talc
Powdered Orange flavour
Ammonium glycirinizate

10 Magnesium stearate
Xilitol

mg 690
mg 100
mg 3
mg 2
mg 130
mg 35
mg 35
mg 100
mg S
mg 30
mg 70
mg 1200

PCT/EPO1/13473

Gum

Active Principle
Sweetener
Sweetener
Audiuvant
antiadherent
antiadherent
Flavourant
Flavourant
Lubrificant
Sweetener

All the above ingredients are mixed for 20 minutes and the obtained powder is

15 pressed with a tabletting machine obtaining gums of 1.2 g. The humidity of the

tablets just produced and measured with the Karl Fischer apparatus is 0.19%. Such a
result allowed a product which is stable for two years to be obtained

NEDOCID: <WO_I208126BA2 | _»
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CLAIMS

1. A process for the preparation of medicated gums comprising the step of:
a) making in powder form the base gum in a grinding chamber;
b) reducing the amount of humidity of the ground gum;
c) mixing the obtained powder with one or more active principles and suitable

additives in order to obtain a homogenous mixturs; and
d) pressing the obtained mixer in to tablets of desired sizes,
characterized in that in step b) the ground gum is introduced in a mixer-dryer
together with a dehydrated substance and rotatably placed under vacuum at a
temperature of 15-20°C.
2. The process according to claim 1 whersein the humidity level of the base gum
obtained by step b) as measured with Karl Fischer apparatus is comprised of 0.01-
0.1%.
3. The process according fo claim 1 or 2 wherein the dehydrated substance is
anhydrous silica precipitate.
4. The process according to anyone of the-preceding claims wherein the dehydrated
substancs is anhydrous silica precipitate in amount of 2% by weight.
5. The process according to anyone of the praceding claims wherein the regulation of
the temperature is carried out through circulation in the cold jacket of a fluid at a
temperature of 15-20°C.
6. The process according to claim 5 wherein the fluid is ethylene glycol and water.
7. The process according to anyone of the preceding claims wherein the dwelling
time in the mixer-dryer is of 2-3 hours.
8. The process according to anyone of the preceding claims wherein the active
principles mixed with the gum are selected from the group consisting of ascorbic
acid, sodium ascorbate, acetylsalicilic acid, acetyicystsine.
9. The process according to anyone of the preceding claims wherein the additives
mixed with gum are selected from the group consisting of sweeteners, flavours,
lubricants, antiadherents, fillers.
10. The processing according to anyone of the preceding claims wherein the mixing
step b) is carried out in a rotary powder mixer, preferably selected between biconic

mixer, “V* mixer or cubic mixer and the pressuring step c) is carried out in a rotary
tabletting machine.
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(57) Abstract

Chewing gums containing trehalose and methods of

making such gums we disclosed. In one embodiment, the gum comprises sbout
5 % to sbout 95 % gum base, about 0.1 % to about 10 % favoring agent md trehalose, the trehalose belng part or all of the bulk sweetener
in the gum. The trehalose provides the gum with unique propertics, and the gum is non-cariogenic. In ather embodiments, the trehalose
is codried with other sweotoncrs or coevaparaied with a plasticizing syrup to produce unique sweetening ingredients and synips for gum.
The trehalose may also be provided in the form of a rolling compound on the gum, or used to form a hard coating for a coated pelle gum.
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CHEWING GUM CONTAINING TREHALOSE

BACKGROUND OF THE INVENTION

The present invention relates to improved
compositions of chewing gum. More particularly, the
invention relates to improving chewing gum by the use

of specific bulking agents in sucrose and non-sucrose
chewing gum products to give improved texture, moisture
absorption properties, and improved shelf life
properties. The improved chewing gum compositions may
also be used in a variety of chewing gum products such
as confectionery coated chewing gum products.

In recent years, efforts have been devoted to
replace sugar, particularly sucrose, and sugar syrups
normally found in chewing gum with other carbohydrates
and non-carbohydrates. Non-sugar or sugar-free chewing
gum, which is growing in popularity, uses sugar
alcohols or polyols to replace sugar and sugar sSyrups.
The most popular polyecls are sorbitol, mannitol and
Xylitol. New polyols are being developed using new
technology to replace these polyols. New polyols have
various unique properties which can improve the taste,
texture and shelf life properties of chewing gum for
consumers.

The polycls have the advantage of not
contributing to dental caries of consumers, as well as

A7
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being able to be consumed by diabetics. However,
polyols have the disadvantage of causing gastro-
intestinal disturbances if consumed in too great of a
quantity. Therefore it would be a great advantage to
be able to use a carbohydrate or carbohydrate-like food
ingredient for chewing gum that would act as a bulking
agent, but not contribute to dental caries nor cause
gastro-intestinal disturbances.

One such bulking agent is called trehalose.
This bulking agent, or bulk sweetener, is not approved
for use in food products or in chewing gum in the U.S.
or in any country. Although a sugar, trehalose does
not contribute to dental caries, nor does it cause
significant gastro-intestinal disturbances. Thus, this
ingredient's use in chewing gqum could be a definite
improvement.

The manufacture of trehalose is disclosed in
several patent documents: EPO Patent Publication Nos.
0 677 587 and 0 693 558; and U.S. Patent No. 5,565, 34l.
The enzymes used to produce trehalose have been
patented extensively by Hayashibara of Japan. Relevant
patent documents include Patent Publication Nos. EPO
0 709 461; O 697 461; 0 695 B804; O 688 866; O 691 407;
0 688 867; 0 674 005; O 671 470; 0 628 630; 0 619 951;
and 0 606 573. Trehalose derivatives also have been
described by Hayashibara in EPO Patent Publication Nos.
0 714 905 and 0 480 640. A compound similar to
trehalose is neotrehalose, which is an isomer, and is
disclosed in U.S. Patent No. 5,604,211 and European
Patent Publication Nos. O 486 315 and 0 558 213.
Another compound similar to trehalose, called
trehalulose, is disclosed in U.S. Patent No. 5,229,276
and EPC Patent Publication No. 0 794 259. A high

trehalose content syrup and its use in various food
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products, including chewing gum, is disclosed in EPO
Patent Publication No. 0 739 986.

The use of trehalose with aspartame in foods
has been disclosed in Japanese Published Application
No. 94-276%997 and in U.S. Patent Nos. 5,510,137 and
5,026,566. The use of trehalose in chewing qum has
been disclosed in Japanese Published Application No.
95-203859. Trehalose has been known to be an effective
stabllizer in foods as well as medicines. U.S. Patent
No. 4,991,319 discloses trehalose and its use to
stabilize proteins and biological macro-molecules.
U.5. Patent No. 5,149,653 discloses a method of
preserving viruses. European Patent Publication No.

0 415 567 discloses the use of trehalose to help
stabilize organic compounds.

SUMMARY OF THE INVENTION

The present invention is a method of
producing chewing gum with a new bulk sweetener,
specifically trehalose, as well as the chewing gum Sso
produced. The bulk sweetener may be added to sucrose-
type gum formulations, replacing a small or large
quantity of sucrose. The formulation may be a low- or
high- moisture formulation containing low or high
amounts of moisture-containing syrup. The bulk

sweetener, trehalose, may also be used in low- or non-
sucrose gum formulations replacing sorbitol, mannitol,
other polyols, or carbohydrates. Non-sucrose
formulations may include low- or high-moisture, non-
sucrose chewing gums.

The bulk sweetener, trehalose, may be com-
bined with other bulk sweeteners for use in chewing
gum, including but not limited to sucrose, dextrose,
fructose, maltose, maltodextrin, xylose, as well as

l
oY
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5 sugar alcohols including but not limited to sorbitol,
rmannitol, xylitol, maltitol, lactitol, hydrogenated
isomaltulose and hydrogenated starch hydrolysates such
as Lycasin. The bulk sweetener, trehalose, may be
combined in the gum formulation or co-dried or blended

10 with the other bulk sweeteners prior to use in the gum
formulation. Co-drying may be done by various methods
of spray drying, fluid bed coating, coacervation, and
other granulating or agglomerating techniques. The
bulk sweetener, trehalose, may also be combined with

15 high potency sweeteners including, but not limited to,
thaumatin, aspartame, acesulfame K, sodium saccharin,
glycyrrhizin, alitame, cyclamate, stevioside and
dihydrochalcones.

_ This sweetener, trehalose, when used as a

20 bulking agent, gives chewing gum an improved texture,

an improved shelf life and unique flavor/ sweetness
quality. Even though trehalose is very similar f;
sucrose, 1t has unique physical properties different
than sucrose including non-cariogenicity, giving a

25 highly consumer-acceptable chewing gum product.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Trehalose is a carbohydrate bulking agent /

that is similar to sucrose. Trehalose is an isomer of

30 sucrose obtained by isomerization of maltose, and its
sweetness intensity is about 508 of that of sucrose.
Like sucrose, trehalose is a non-reducing disaccharide,
but has two glucose molecules bound in an a, a-1,1
linkage.

33 Trehalose is being produced by Hayashibara
Co., Ltd. of Japan and is available under the trade
name of TREHAOSE from Hayashibara USA, Inc. of
Amarillo, Texas. Crystalline trehalose is a dihydrate,
but may be available in an anhydrous form or as a

BDOCID: <WO__SGNMABA1_|_»
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liquid syrup. Trehalose is well established for food
and pharmaceutical applications in Japan, but is not
yet approved for food use by the USFDA. Approval is
being sought in the US and EU as a novel food
ingredient.

Although a sugar, trehalose has some unique
features that gives it an advantage over other sugars.
In various cariogenicity tests, trehalose does not
support the growth of S-Mutans and is considered non-
cariogenic. It is believed that trehalose may be used
at a low level with sugar to be effectively non-
cariogenic. Other features of trehalose show it is
very non-hygroscopic, is very heat and acid stable,
prevents starch retrogradation, and prevents protein
denaturation. This last property is unique to
trehalose, and allows it to be used in the
pharmaceutical and medical field to stabilize
pharmaceuticals, vaccines, diagnestics, and organs for
transplant.

In food applications, trehalose may be used
to improve retention of moisture, flavor, and texture,
and stabilize color. Trehalose has a melting point of
97°C and is very moisture stable at a relative humidity
of less than 95%. Any of the crystalline powder forms
or syrup forms of trehalose may be used in chewing gum
and the term trehalose and trehalose solid/ syrup
herein refers to all forms.

The special properties of trehalose to retain
moisture or flavor offers some unique advantages in
chewing qum. Trehalose may act as an absorbent or
encapsulating agent to entrap flavors and sweeteners in
a chewing gqum formula. An aqueous solution of
trehalose mixed with a flavor or sweetener and dried,
can entrap the flavor or sweetener to reduce the loss

of volitle flavor components or reduce sweetener loss
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due to degradation. Trehalose is known to form a
stable glassy state and when used in gum may retain
flavor and moisture during storage of the gum product.
Since trehalose also has properties to stabilize
proteins, some high intensity sweeteners such as
thaumatin or aspartame may be stabilized when used with
trehalose in a chewing gum formulation.

Trehalose may be added to chewing gum in its
crystalline/solid form or may be dissolved in water.
Its solubility in water is about 40% at room tempera-
ture, but increases with increased temperature to over
70% at 70°C. Trehalose may be used in chewing gum as a
texture and flavor modifier, bulking agent, and may
improve texture, flavor, and shelf life properties.
Trehalose may replace solids like sucrose, dextrose or
lactose when used in its powder form, or may replace
syrups when used in its liquid or syrup form. At
levels of about 0.5% to about 25%, trehalose may
replace part of the solids in sugar gum or, as a
liquid, all or part of the syrup in sugar gum. At
higher levels of about 25% to about 90% of the gum
formulation, trehalose may replace all of the solids in
2 chewing gum formulation. A preferred range of
trehalose is about 5% to about 50%, and more preferably
about 10% to about 40%, of the gum composition.

Unique chewing gum formulations can be
obtained when all bulk sweeteners are replaced with
trehalose powder and syrup. The slightly lower
sweetness intensity allows for use of unique flavor
combinations. High intensity sweeteners may be added
to increase sweetness to obtain a sweetness more
typical of chewing gum formulations. Chewing gum
formulations with trehalose may contain a very low
amount of moisture in the gum formulation, i.e., below

about 2%, or may contain a medium amount of moisture,
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about 2-5%, and may even be a soft gum formulation
containing 5% moisture or more. The very low
hygroscopicity of trehalose yields a very non-
hygroscopic all trehalose chewing gum product that is
very shelf stable.

Although trehalose is similar to sucrose, its
unique non-cariogenic properties suggest it may be used
in chewing gum formulations containing non-sucrose
ingredients. Non-sucrose ingredients are alditols such
as sorbitol, mannitol, xylitol, lactitol, hydrogenated
isomaltulose, maltitol and hydrogenated starch
hydrolysates. These alditols are used in a variety of
combinations to develop unique chewing gum
formulations. Trehalose may be used to replace the
individual alditols or combinations of alditols. With
partial replacement of one or more alditols, trehalose
can be used at levels of about 0.5-25%. If trehalose
replaces a large amount or most of the alditols, this
level may be about 25% to about 90% of the gqum
formulation. )

Some sucrcose-free chewing gum formulations
contain high levels of glycerin and are very low in
moisture, i.e., less than about 2%. Trehalose solids
or syrup may replace part or all of the glycerin used
in these types of formulations. At higher moisture
levels (more than 2%) in sucrose-free qum, a liquid
sorbitol (70% sorbitol, 30% water) is used. Trehalose
solids or trehalose syrup may replace part or all of
the sorbitol liquid. New sucrose-free syrups like
aqueous hydrogenated starch hydrolysates, such as
Lycasin, may also be replaced in part or totally by
trehalose solids or syrup. The same product advantages
found with hydrogenated starch hydrolysates syrups,
such as improved product shelf life, improved texture



WO 99726485 PCT/USY21831"
-— 8 -

5 and improved aspartame stability, may also be found
with the use of trehalose solids or syrup.

Recent advances use hydrogenated starch
hydrolysates (HSH) and glycerin preblended and co-
evaporated to reduce moisture in some sugar-free gum

10 formulations. Trehalose solids and/or syrup may be
used to replace part or all of the HSH/glycerin blends
in chewing gum formulations. Aqueous trehalose solids
and/or trehalose syrup may also replace HSH in the
preblend with glycerin and be co-evaporated with

15 glycerin to obtain a low moisture, non-crystallizable
blend. Combinations of trehalose solids/syrup with
alditols like sorbitol, maltitol, xylitol, lactitol and
mannitol in aqueous form may also be blended with
glycerin and co-evaporated for use in low-moisture,

20 sucrose-free gum.

In a similar manﬁer, trehalose solids/syrup
preblended in glycerin and co-evaporated may be used in
conventional sugar chewing gum formulations. Trehalose
may be combined with other sugars like dextrose,

25 sucrose, lactose, maltose, invert sugar, fructose and
corn syrup solids to form a liquid mix to be blended
with glycerin and co-evaporated. Trehalose solids/
syrup may also be mixed with syrup and blended with
glycerin and co-evaporated for use in a sugar chewing

30 gum formulation.

Trehalose bulk sweetener may also be co-dried
with a variety of sugars such as sucrose, dextrose,
lactose, fructose and corn syrup solids and used in a
sugar-containing gum formulation. Trehalose may be co-

35 dried with a variety of alditols such as sorbitol,
mannitol, xylitol, maltitol, hydrogenated isomaltulose
and hydrogenated starch hydrolysates and used in a
sucrose-free gum formulation. Co-drying refers to

methods of co-crystallization and co-precipitation of

NBDOCID: <WO__REAMEA1_| >
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trehalose with other sugars and alditols, as well as
co-drying by encapsulation, agglomeration and
absorption with other sugars and alditols.

Co-drying by encapsulation, agglomeration and
absorption can also include the use of encapsulating
and agglomerating agents. Trehalose may be mixed with
other sugars or alditols prior to being codried by
encapsulation or agglomeration, or may be used alone
with the encapsulating and agglomerating agents. These
agents modify the physical properties of the bulk
sweetener and control its release from chewing gum.
Since trehalose is highly soluble in water as noted
earlier, controlling the release of trehalose modifies
the texture and flavor of the chewing gum.

Physical modifications of the bulk sweetener
by encapsulation with another substrate will slow its
release in chewing gum by reducing the solubility or
dissolution rate. Any standard technique which gives
partial or full encapsulation of the bulk sweetener can
be used. These techniques include, but are not limited
to, spray drying, spray chilling, fluid-bed coating and
coacervation. These encapsulation techniques that give
partial encapsulation or full encapsulation can be used
individually or in any combination in a single step
process or multiple step process. Generally, delayed
release of bulk sweetener is obtained in multistep
processes like spray drying the bulk sweetener and then
fluid-bed coating the resultant powder.

The encapsulation techniques here described
are standard coating techniques and generally give
varying degrees of coating from partial to full coat-
ing, depending on the coating composition used in the
process. Also, the coating compositions may be
susceptible to water permeation to various degrees.
Generally, compositions that have high organic solubil-
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5 ity, good film-forming properties and low water
solubility give better delayed release of the bulk
sweetener. Such compositions include acrylic polymers
and copolymers, carboxyvinyl polymer, polyamides,
polystyrene, polyvinyl acetate, polyvinyl acetate

i0 phthalate, polyvinyl-pyrrolidone, and waxes. Although
all of these materials are possible for encapsulation
of the bulk sweetener, only food-grade material should
be considered. Two standard food-grade coating
materials that are good film formers but not water

15 soluble are shellac and Zein. Others which are more
water soluble, but good film formers, are materials
like agar, alginates, a wide range of cellulose
derivatives like ethyl cellulose, methyl cellulose,
sodium hydroxymethyl cellulose, and hydroxypropylmethyl

20 cellulose, dextrin, gelatin, and modified starches.
These ingredients, which are generally approved for
food use, also give a delayed release when used as an
encapsulant. Other encapsulants like acacia or
maltodextrin can also encapsulate trehalose but m&y

25 increase the release rate of the bulk sweetener.

The amount of coating or encapsulating
material on the bulk sweetener also controls the length
of time for its release from chewing gum. Generally,
the higher the level of coating the slower the release

30 of the bulk sweetener during mastication. The release
rate is generally not instantaneous, but gradual over
an extended period of time.

Another method of giving a delayed release of
the bulk sweetener is agglomeration of the bulk

35 sweetener with an agglomerating agent which partially
coats the bulk sweetener. This method includes the
step of mixing the bulk sweetener and agglomerating
agent with a small amount of water or solvent. The
mixture is prepared in such a way as to have individual

BDOCI0: <WO_00anemBA1_)_>
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wet particles in contact with each other so that a
partial coating can be applied. After the water or
solvent is removed, the mixture is ground and used as a
powdered, coated bulk sweetener.

Materials that can be used as the agglomer-
ating agent are the same as those used in encapsulation
mentioned previously. However, since the coating is
only a partial encapsulation and the bulk sweetener is
very water soluble, some agglomerating agents are more
effective in delaying the sweetener release than _
others. Some of the better agglomerating agents are
the organic polymers like acrylic polymers and co-
polymers, polyvinyl acetate, polyvinylpyrrolidone,
waxes, shellac, and Zein. Other agglomerating agents
are not as effective in giving the bulk sweetener a
delayed release as are the polymers, waxes, shellac and
Zein, but can be used to give some delayed release.
These other agglomerating agents include, but are not
limited to, agar, alginates, a wide range of cellulose
derivatives like ethyl cellulose, methyl cellulose,
sodium hydroxymethyl cellulose, hydroxypropylmethyl
cellulose, dextrin, gelatin, modified starches,
vegetable gums like guar gum, locust bean gum, and
carrageenin. Even though the agglomerated bulk
sweetener is only partially coated, when the quantity
of coating is increased compared to the quantity of the
bulk sweetener, the release of the bulk sweetener can
be delayed for a longer time during mastication.

The bulk sweetener may be coated in a two-
step process or multiple step process. The bulk
sweetener may be encapsulated with any of the materials
as described previously and then the encapsulated bulk
sweetener can be agglomerated as described previously
to cbtain an encapsulated/agglomerated/bulk sweetener
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product that could be used in chewing qum to give a
delayed release of bulk sweetener.

In another embodiment of this invention,
trehalose bulk sweetener may be absorbed onto another
compenent which is porous and become entrapped in the
matrix of the porous component. Common materials used
for absorbing the bulk sweetener include, but are not
limited to, silicas, silicates, pharmasorb clay,
spongelike beads or microbeads, amorphous sugars like
spray-dried dextrose, sucrose, alditols, amorphous
carbonates and hydroxides, including aluminum and
calcium lakes, vegetable gums and other spray dried
materials.

Depending on the type of absorbent material
and how it is prepared, the amount of bulk sweetener
that can be loaded onto the absorbent will vary.
Generally materials like polymers, spongelike beads or
microbeads, amorphous sugars and alditols and amorphous
carbonates and hydroxides absorb about 10% to about 40%
of the weight of the absorbent. Other materials like
silica and pharmasorb clays may be able to absorb about
20% to about 80% of the weight of the absorbent.

The general procedure for absorbing the bulk
sweetener onto the absorbent is as follows. An
absorbent like fumed silica powder can be mixed in a
powder blender and an aqueous solution of the bulk
sweetener can be sprayed onto the powder as mixing
continues. The aqueous solution can be about 5% to 30%
solids, and higher solid levels may be used if tempera-
tures up to 90°C are used. Generally water is the
solvent, but other solvents like alcohol could also be
used if approved for use in food. As the powder mixes,
the liquid is sprayed onto the powder. Spraying lis
stopped before the mix becomes damp. The still free-
flowing powder is removed from the mixer and dried to
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remove the water or other solvent, and ground to a
specific particle size.

After the bulk sweetener is absorbed onto an
absorbent or fixed onto an absorbent, the fixative/
sweetener can be coated by encapsulatien. Either full
or partial encapsulation may be used, depending on the
coating composition used in the process. Full en-
capsulation may be obtained by coating with a polymer
as in spray drying, spray chilling, fluid-bed coating,
coacervation, or any other standard technigue. A
partial encapsulation or coating can be cobtained by
agglomeration of the fixative/sweetener mixture using
any of the materials discussed above.

Another form ¢f encapsulation is by
entrapment of an ingredient by fiber extrusion or fiber
spinning into a polymer. Polymers that can be used for
extrusion are PVAC, hydroxypropyl cellulose,
polyethylene and other types of plastic polymers. A
process of encapsulation by fiber extrusion is
disclosed in U.S. Patent No. 4,978,537, which is hereby
incorporated by reference. The water insoluble polymer
may be preblended with the bulk sweetener prior to
fiber extrusion, or may be added after the polymer is
melted. As the extrudate is extruded, it results in
small fibers that are cooled and ground. This type of
encapsulation/entrapment generally gives a very long,
delayed release of an active ingredient.

The four primary methods to obtain a modified
release of the bulk sweetener are: ({1) encapsulation
by spray drying, fluid-bed coating, spray chilling and
coacervation to give full or partial encapsulation,

{2) agglomeration to give partial encapsulation,

(3) fixation or absorption which also gives partial
encapsulation, and (4) entrapment into an extruded
compound. These four methods, combined in any usable
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manner which physically modifies the release or
dissolvability of the bulk sweetener are included in
this invention.

The trehalose bulk sweetener may be combined
with other ingredients within the encapsulated,
agglomerated, absorbed, or entrapped matrix. Other
ingredients such as high intensity sweeteners, flavors,
medicants, pharmaceuticals, other bulking agents, or
other types of active ingredients may be combined with
the trehalose bulk sweetener to release with the bulk
sweetener. In some instances, the trehalose bulk
sweetener may also have a stabilizing effect on any of
the ingredients noted above. For example, if a high
intensity protein sweetener such as aspartame was
combined with trehalose before encapsulation, trehalose
may improve the stability of aspartame in the treatment
process or when the encapsulated matrix is added to a
chewing gum formulation.

Other methods of treating the trehalose bulk
sweetener to physically isolate the sweetener from
other chewing gum ingredients may also have some effect
on its release rate and its effect on chewing gum
flavor and texture. The bulk sweetener may be added to
the liquid inside a liquid center gum product. The
center f£ill of a gum product may comprise one or more
carbohydrate syrups, glycerin, thickeners, flavors,
acidulants, colors, sugars and sugar alcohols in con-
ventional amounts. The ingredients are combined in a
conventlional manner. The bulk sweetener is dissolved
in the center-fill liquid and the amount of bulk
sweetener added to the center-fill liquid may be about
0.1% to about 20% by weight of the entire chewing gum
formula. This method of using the bulk sweetener in
chewing gum can allow for a lower usage level of the
bulk sweetener, can give the bulk sweetener a smooth
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release rate, and can reduce or eliminate any possible
reaction of the bulk sweetener with gum base, flavor
components or other components, yielding improved shelf
stability.

Another method of isolating the trehalose
bulk sweetener from other chewing gum ingredients is to
add trehalose to the dusting compound of a chewing gum.
A rolling or dusting compound is applied to the surface
of chewing gum as it is formed. This rolling or
dusting compound serves to reduce sticking to machinery
as it is formed, reduces sticking of the product to
machinery as it is wrapped, and sticking to its wrapper
after it is wrapped and being stored. The rolling
compound comprises trehalose bulk sweetener alone or in
combination with mannitol, sorbitol, sucrose, starch,
calcium carbonate, talc, cther orally acceptable
substances or a combination thereof. The rolling
compound constitutes from about 0.25% to about 10.0%,
but preferably about 1% to about 3% of weight of the
chewing gum composition. The amount of trehalose
sweetener added to the rolling compound is about 0.5%
to 100% of the rolling compound or about 0.005% to
about 5% of the chewing gum composition. This method
of using trehalose bulk sweetener in the chewing gqum
can allow a lower usage level of the bulk sweetener,
can give the bulk sweetener a more controlled release
rate, and can reduce or eliminate any possible reaction
of the bulk sweetener with gum base, flavor components,
or other components, yielding improved shelf stability.
The low hygroscopicity of trehalose also improves
shelf-life stability of a gqum product by allowing
trehalose to act as a flavor and moisture retainer.

Another method of isolating trehalose
sweetener is to use it in the coating/panning of a
pellet chewing gum. Pellet or ball gum is prepared as
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conventional chewing gum, but formed into pellets that
are pillow shaped or into balls. The pellets/balls can
be then trehalose coated or panned by conventional
panning techniques to make a uvnique trehalose-coated
pellet gum. The bulk sweetener is very stable and
highly water soluble, and can be easily added to a
sugar solution prepared for sugar panning. Because of
its excellent crystallization properties, trehalose can
be used alone for panning of pellet gum. Trehalose may
also be combined with sucrose in solution as the
coating on pellet gum. Trehalose can also be added as
a powder blended with other powders often used in some
types of conventional panning procedures. Using
trehalose sweetener isolates the sweetener from other
gum ingredients and modifies its release rate in
chewing gum. Levels of use of trehalose may be about
1% to about 100% in the coating and about 0.5% to about
50% of the weight of the chewing gum product. The
weight of the coating may be about 20% to about 50% of
the weight of the finished gum product.

Conventional panning procedures generally
coat with sucrose, but recent advances in panning have
allowed the use of other carbohydrate materials to be
used in the place of sucrose such as trehalose. Other
components added to trehalose include, but are not
limited to, dextrose,-maltose, xylitol, lactitol,
hydrogenated isomaltulose and other new alditols or a
combination thereof. These materials may be blended
with panning modifiers including, but not limited to,
gum arabic, maltodextrins, corn syrup, gelatin,
cellulose type materials like carboxymethyl cellulose,
or hydroxymethyl cellulose, starch and modified
starches, vegetable gums like alginates, locust bean
gum, guar gum, and gum tragacanth, insoluble carbonates
like calcium carbonate or magnesium carbonate and talc.
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Antitack agents may also be added as panning modifiers
which allow the use of a wariety of carbohydrates and
sugar alcohols to be used in the development of new
panned or coated gum products. Flavors may also be
added with the trehalose coating and with the trehalose
bulk sweetener to yield unique product characteristics.

The previously described encapsulated,
agglomerated, absorbed, or extruded trehalose bulk
sweetener may readily be incorporated into a chewing
gum composition. The remainder of the chewing gum
ingredients are noncritical to the present invention.
That is, the coated particles of bulk sweetener can be
incorporated into conventional chewing gum formulations
in a conventional manner. The trehalose bulk
sweeteners may be used in a sucrose-free or sucrose
containing chewing gum to modify the sweetness thereof.
The coated bulk sweetener ﬁay be used in either regular
chewing gum or bubble gum.

In general, a chewing gum composition typic-
ally comprises a water-soluble bulk portion, a water-
insoluble chewable gum base portion and typically
water-insoluble flavoring agents. The water-soluble
portion dissipates with a portion of the flavoring
agent over a period of time during chewing. The gum
base portion is retained in the mouth throughout the
chew.

The insoluble gum base generally comprises
elastomers, resins, fats and oils, waxes, softeners and
inorganic fillers. Elastomers may include poly-
isocbutylene, isobutylene-isoprene copolymer and styrene
butadiene rubber, as well as natural latexes such as
chicle. Resins include polyvinylacetate and terpene
resins. Fats and oils may also be included in the gum
base, including tallow, hydrogenated and partially
hydrogenated vegetable oils, and cocca butter. Com-
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monly employed waxes include paraffin, microcrystalline
and natural waxes such as beeswax and carnauba.
According to the preferred embodiment of the present
invention, the insoluble gum base constitutes between
about 5 to about 95% by weight of the gum. More
preferably the insoluble gum base comprises between 10
and 50% by weight of the gum and most preferably about
20 to about 35% by weight of the gum.

The gum base typlcally also includes a filler
component. The filler component may be calcium
carbonate, magnesium carbonate, talc, dicalcium
phosphate or the like. The filler may constitute
between about 5 and about 60% by weight of the gum
base. Preferably, the filler comprises about 5 to
about 50% by weight of the gum base.

Gum bases typically also contain softeners,
including glycerol monostearate and glycerol tri-
acetate. Further, gum bases may also contain optional
ingredients such as antioxidants, colors and emulsi-
fiers. The present invention contemplates employing
any commercially acceptable gum base.

The water-soluble portion of the chewing gum
may further comprise softeners, sweeteners, flavoring
agents and combinations thereof. As used herein, the
term "bulking and sweetening agents" generically
includes sugars, sugar alcohols and syrups thereof.
Softeners are added to the chewing gum in order to
optimize the chewability and mouth feel of the gum.
Softeners, also known in the art as plasticizers or
plasticizing agents, generally constitute between about
0.5 to about 15.0% by weight of the chewing gum.
Softeners contemplated by the present invention include
glycerin, lecithin and combinations thereof. Further,
aqueous sweetener solutions such as those containing
sorbitol, hydrogenated starch hydrolysates, corn syrup
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and combinations thereof may be used as softeners and
binding agents in gum.

As mentioned above, the trehalose solids/
syrup bulk sweetener of the present invention will most
likely be used in gum formulations containing sucrose
or other sugars. However, sucrose-free formulations
are also within the scope of the invention. Sugar
sweeteners generally include saccharide-containing
components commonly known in the chewing gum art which
comprise, but are not limited to, sucrose, dextrose,
maltose, dextrin, dried invert sugar, fructose,
levulose, galactose, corn syrup solids and the like,
alone or in any combination.

The trehalose solids/syrup bulk sweetener of
the present invention can also be used in combination
with sugarless sweeteners. Generally sugarless
sweeteners include components with sweetening charac-
teristics but which are devoid of the commonly known
sugars and comprise, but are not limited to, sugar
alcohols such as sorbitsol, mannitol, xylitol, hydro-
genated starch hydrolysates, maltitol and the like,
alone or in any combination.

Depending on the particular sweetness release
profile and shelf-stability needed, the trehalose
solid/syrup bulk sweeteners of the present invention
can also be used in combination with coated or uncoated
high-potency sweeteners or with high-potency sweeteners
coated with other materials and by other techniques.

A flavoring agent may be present in the
chewing gum in an amount within the range of from about
0.1 to about 10.0 weight percent and preferably from
about 0.5 to about 3.0 weight percent of the gum. The
flavoring agents may comprise essential oils, synthetic
flavors, or mixture thereof including, but not limited
to, o0ils derived from plants and fruits such as citrus
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oils, fruit essences, peppermint oil, spearmint oil,
clove oil, o0il of wintergreen, anise, and the like.
Artificial flavoring components are also contemplated
for use in gums of the present invention. Those
skilled in the art will recognize that natural and
artificial flavoring agents may be combined in any
sensorally acceptable blend. All such flavors and
flavor blends are contemplated by the present in-
vention.

Optional ingredients such as colors,
enulsifiers and pharmaceutical agents may be added to
the chewing gum.

In general, chewing gum is manufactured by
sequentially adding the various chewing gum ingredients
to a commercially available mixer known in the art.
After the ingredients have peen thoroughly mixed, the
gum mass is discharged from the mixer and shaped into
the desired form such as by rolling into sheets and
cutting into sticks, extruding into chunks or casting
into pellets.

Generally, the ingredients are mixed by first
melting the gum base and adding it to the running
mixer. The base may also be melted in the mixer
itself. Color or emulsifiers may also be added at this
time. A softener such as glycerin may also be added at
this time, along with syrup and a portion of the bulk-
ing agent/sweetener. Further portions of the bulking
agent/sweetener may then be added to the mixer. A
flavoring agent is typically added with the final
portion of the bulking agent. A high-intensity
sweetener is preferably added after the final portion
of bulking agent and flavor have been added.

The entire mixing procedure typically takes
from five to fifteen minutes, but longer mixing times
may sometimes be required. Those skilled in the art
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will recognize that many variations of the above de-
scribed procedure may be followed.

Examples
The following examples of the invention and

comparative examples are provided by way of explanation
and illustration.

The formulas listed in Table 1 comprise
various sugar-type formulas in which trehalose can be
added to gum after it is dissolved in water and mixed

with various agqueous solvents.

TABLE 1

(WEIGHT PERCENT)

EX. 1 EX. 2 EX. 3 K. 4 EX. 5 EX. § EX. 7 EX. B
SOUGAR 55.6 56.6 55.6 47.0 53.0 53.0 55.6 47.0
BASE 19.2 19.2 19.2 19.2 19.2 19.2 19.2 19.2
CORM 12.9 1.9 8.9 2.9 6.9 .9 0.0 2.3
SYROUP .

PEPPER- 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
MINT

FLAVOR

GLY- 1.4 ‘1.4 1.4 0.0 0.0 0.0 1.4 0.0
CERIN

LIQUID/ 10.0 20.0 14.0 30.0 20.0 20.0 22.9 30.0
TREHALOSE

BLEND

EXAMPLE 1

Trehalose powder can be added directly to the gum.
EXAMPLE 2
An 80 gram portion of trehalose can be dissolved
in 120 grams of water at 40°C making a 40% solu-
tion and added to gum.
EXAMPLE 3
Trehalose syrup at 60% solids at 60°C can be added
directly to the gum.

SUBSTITUTE SHEET (RULE 26)
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EXAMPLE 4
A blend of 80 grams of trehalose and 120 grams of
water is mixed at 40°C. To this is added 100
grams of glycerin to give a mixture of 27%
trehalose, 40% water, and 33% glycerin, and added
to gum.

EXBMPLE 5
To 140 grams of trehalose syrup at 70% solids is
added 60 grams of glycerin to give a 70% trehalose
syrup with 30% glycerin, and added to gum.

EXAMPLE 6
To 140 grams of trehalose syrup of 70% solids is
added 60 grams of propylene glycol giving a 70%
trehalose syrup with 30% glycerin and added to
gum.

EXAMPLE 7
To 140 grams of trehalose syrup at 70% solids is
added 89 grams of corn syrup and blended giving a
mixture of 61% trehalose syrup and 39% corn syrup.

EXAMPLE 8
To a 200 gram quantity of corn syrup is added 100
grams of glycerin. To this mixture i$ added 75
grams of trehalose and blended at 50°C. This
mixture is added to gum.

In the next examples of sugar gum
formulations, trehalose can be dissolved in water and
enulsifiers can be added to the aqueous solution.
Example solutions can be prepared by dissolving 15
grams of trehalose in 70 grams water and in examples
10-14, adding 15 grams of emulsifiers of various
hydrophilic-lipophilic balance (HLB) values to the
solution. The mixtures can then be used in the
fellowing formulas.

BDOCI: <WO_0028408A1_|_»
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5 TABLE 2
(WEIGHT PERCENT)

EX. 9 EX. 10 EX. 11 EX. 12 EX. 13 BX. 14
SUGAR 50.7 50.7 50.7 50.7 50.7 50.7
BASE 19.2 19.2 19.2 19.2 19.2 19.2
CORN 12.9 12.9 12.9 12.9 12.9 12.9
SYRUP
GLY- 1.4 1.4 1.4 1.4 1.4 1.4
CERIN
10
DEX~
TROSE
MONOHY-
DRATE 9.9 9.9 9.9 9.9 9.9 9.9
PEPP. 0.9 0.9 0.9 0.9 0.9 0.9
FLAVOR
BULK
SWBET-
ENER/
EMUL-
SIFIER/
WATER
MIXTURE 5.0 5.0 5.0 5.0 5.0 5.0
Nane HI.B=2 HLB=4 HLB=6 HLB=9 HLB=12
15

EXAMPLES 15-20
The same as the formulations made in Examples 9-
14, respectively, except that the flavor can be
mixed together with the aqueous bulk sweetener
. solution and emulsified before adding the mixture
to the gum batch.

Trehalose bulk sweetener can also be blended into
various base ingredients. A typical base formula is as
25 follows:

J

>
|
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) WEIGHT PERCENT
Polyvinyl acetate 27
Synthetic rubber 13
Paraffin Wax 13
Fat 3
10 Glycerol Monostearate
Terpene Resin 27
Calcium Carbonate Filler 12
100%
15 The individual base components can be

softened prior to their addition in the base manufac-
turing process. To the presoftened base component,
trehalose can be added and mixed, and then the pre-
softened base/bulk sweetener blend can be added to make
20 the finished base. 1In the following examples,
trehalose can be mixed first with one of the base
ingredients, and the mixed ingredient can then be used
in making a base. The ingredients blended with
trehalose can then be used at the levels indicated in
25 the typical base formula above.
EXAMPLE 21
The terpene resin used to make the base is 80%
polyterpene resin and 20% trehalose.
EXAMPLE 22
30 The polyvinyl acetate used to make the base is 80%
low M.W. polyvinyl acetate and 20% trehalose.

Trehalose may also be added to an otherwise
complete gqum base.
35 EXAMPLE 23

5% trehalose can be mixed with 95% of a gum base

having the above listed typical formula. The
trehalose can be added near the end of the

SSDOGAD: <WO_SEB4B5A1_|»
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process, after all the other ingredients are
added.

The samples of finished base made with trehalose
added to different base components can then be
evaluated in a sugar-type chewing gum formulated as
follows:

TABLE 3

(WEIGHT PERCENT)

(For Examples 21, 22, and 23)

Sucrose 55.2
Base 19.2
Corn Syrup 13.4
Glycerine 1.4
Dextrose

Monohydrate 9.9
Peppermint

Flavor 0.9

100%

The theoretical level of trehalose bulk
sweetener is 1% in the finished gum.

The following Tables 4 through 11 are
examples of gum formulations that demonstrate formula
variations in which trehalose or trehalose syrup may be
used.

Examples 24-28 in Table 4 demonstrates the
use of trehalose in low-moisture sucrose formulations
showing less than 2% theoretical moisture:

SDOCD: <WO_00asemAl >
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5 TABLE 4
(WEIGHT PERCENT)

EX. 24 EX. 25 EX. 26 EX. 27 EX. 28
10 SUCROSE 57.9 53.9 48.9 25.0 0.0
GUM BASE 19.2 19.2 19.2 19.2 19.2
15 CORN*
SYRUP 6.0 6.0 €.0 6.0 6.0
DEXTROSE
MONOHY~
20 DRATE 10.0 10.0 10.0 10.0 10.0
LACTOSE 0.0 0.0 0.0 5.0 5.0
GLYCERIN® 5.0 5.0 5.0 8.9 8.9
25 FLAVOR 0.9 0.9 0.9 0.9 0.9
TREHALOSE 1.0 5.0 10.0 25.0 50.0
30
‘Corn Syrup is evaporated to B85% solids, 158 moiasture
hGlyce:in and syrup may be blended and co—evaporat;a
3 Examples 29-33 in Table 5 demonstrate the use
of trehalose in medium-moisture sucrose formulations
having about 2% to about 5% moisture.
Examples 34-38 in Table 6 demonstrate the use
40 of trehalose in high-moisture sucrose formulations

having more than about 5% moisture.

IBOOCID: «WO_OER2S4BEA1 | >
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5 TABLE 5
{(WEIGHT PERCENT)
EX. 29 EX. 30 EX. 31 EX. 32 E¥X. 33
10 SUCROSE 52.5 48.5 43.5 25.0 0.0
GUM BASE 19.2 19.2 19.2 19.2 18.2
CCRN
15 SYRUP* 15.0 15.0 15.0 18.5 18.5
DEXTROSE
MONOHY-
DRATE 10.0 10.0 10.0 10.0 10.0
20
GLYCERIN® 1.4 1.4 1.4 1.4 1.4
FLAVOR 0.9 0.9 0.9 0.9 0.9
.5 TREHALOSE 1.0 5.0 10.0 25.0 50.0
“Corn Syrup is evaporated to 85% solids, 15% moisture
30 ®Glycerin and syrup may be blended and co-evaporated
TABLE 6
(WEIGHT PERCENT)
35
EX. 34 EX. 35 EX. 36 EX. 37 EX. 38
SUCROSE 50.0 46.0 41.0 25.0 0.0
40 GUM BASE 24.0 24.0 24.0 24.0 24.0
CORN
SYRUP 24.0 24.0 24.0 24.6 24.6
.5 GLYCERIN 0.0 0.0 0.0 0.4 0.4
FLAVOR 1.0 1.0 1.0 1.0 1.0
TREHALOSE 1.0 3.0 10.0 25.0 50.0

50

55

IDOCID: <WO_SR0nBlA 1_L»

Examples 359-43 in Table 7 and Examples 44-53
in Tables 8 and 9 demonstrate the use of trehalose in
low- and high-moisture gums that are sucrose-free.
Low- moisture gums have lass than about 2% moisture,

and high-moisture gums have greater than 2% moisture.
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TABLE 7
(WEIGHT PERCENT)

EX. 39 EX. 40 EX. 41

25.5 25.5 25.5
50.0 46.0 41.0
12.0 12.0 12.0
10.0 10.0 10.0
1.5 1.5 1.5
1.0 5.0 10.0

TABLE 8
(WEIGHT PERCENT)

EX. 44 EX. 45 EX. 46

25.5 25.5 25.5
50.0 6.0 41.0
10.0 10.0 10.0
10.0 10.0 10.0
2.0 2.0 2.0
1.5 1.5 1.5
1.0 5.0 10.0

25.5
26.0
12.0
10.0

i.5
25.0

25.5

26.0

10.0
10.0
2.0
1.5

25.0

*Sorbitol Liquid contains 70% sorbitol, 30% water

TABLE 9

{(WEIGHT PERCENT)

25.5 25.5 25.5
50.0 46.0 41.0
10.0 10.0 10.0
8.0 8.0 8.0

4.0 4.0 4.0

1.5 1.5 1.5

1.0 5.0 10.0

* Hydrogenated starch hydrolyzate syrup
*+ Glycerin and HSH syrup may be blended or co-evaporated

WO 99726485
5
10 BASE
SORBITOL
MANNITOL
15
GLYCERIN
FLAVOR
20 TREHALOSE
25
BASE
SORBITOL
30
LIQUID
SORBITOL*
MANNITOL
35
GLYCERIN
FLAVOR
40 TREHALOSE
45
RASE
50
SORBITOL
HSH SYRUP*
55 MANNITOL
GLYCERIN*+
FLAVOR
60
TREHAIOSE
65

B00CID: <WQ)_REREMEEAT | >

EX. 52

25.5
26.0
10.0
8.0
4.0
1.5

25.0

PCT/US9721531

25.5
0.0
13.0
10.0
1.5
50.0

25.5

0.0

11.0
10.0
2.0
1.5

50.0

EX. 53
25.5
0.0
10.0

5.0

1.5

50.0
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5 Table 10 shows chewing formulations that can

be made with various other types of sugars.

\

%
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TABLE 10
(WEIGHT PERCENT)
EX. 54 EX. 55 EX. 56 EX. 57 EX. 58 EX. 59
10 GUM BASE 19.2 19.2 19.2 19.2 19.2 19.2
SUCROSE 14.5 24.5 39.5 19.5 29.5 19.5
15 GLYCERIN 1.4 1.4 1.4 1.4 1.4 1.4
CORN SYRUP 14.0 14.0 14.0 14.0 14.0 14.0
DEXTROSE 5.0 5.0 - - 10.0 5.0
20 LACTOSE 5.0 5.0 10.0 10.0 - -
FRUCTOSE 5.0 5.0 10.0 10.0 10.0 5.0
25 INVERT SUGAR - - - - 10.0 10.0
MALTOSE - - - - - -
CORN SYRUP
30 SOLIDS - - - - - -
PEPPERMINT
FLAVOR 0.9 0.9 0.9 0.9 0.9 0.9
35 TREHALOSE 5.0 25.0 5.0 25.0 5.0 25.0
40 EX. 60 EX. 61 EX. 62 EX. 63 EX. 64 EX. 65
GUM BASE 19.2 19.2 19.2 19.2 19.2 19.2
SUCROSE 29.5 19.5 29.5 19.5 37.5 22.5
4 GLYCERIN 1.4 1.4 1.4 1.4 1.4 1.4
CORN SYRUP 14.0 14.0 14.0 14.0 11.0 11.0
50 DEXTROSE 10.0 5.0 10.0 5.0 10.0 5.0
LACTOSE - - - - - -
FRUCTOSE 10.0 5.0 10.0 5.0 5.0 5.0
> INVERT SUGAR 10.0 10.0 - - 5.0 5.0
MALTOSE - - 10.0 10.0 - -
60 CORN SYRUP
SOLIDS - - - - 5.0 5.0
PEPPERMINT
65 FLAVOR 0.9 0.9 0.9 0.9 0.9 0.9

BDOCID: «WCO___SRIR488A1_ 1>
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TREHALOSE 5.0 25.0 5.0 25.0 5.0 25.0

Any of the sugars may be combined with

trehalose and co-dried to form unique combinations such
as:

EXAMPLE 66

Dextrose and trehalose can be dissolved in water
in a 2:1 ratio dextrose:trehalose and co-dried or
co-precipitated and used in the formulas in
Table 10.

EXAMPLE 67

Trehalose and sucrose can be dissolved in water in

a 1:1 ratio and co-dried or co-precipitated and
used in the formulas in Table 10.
EXAMPLE 68

Trehalose, sucrose and dextrose can be dissolved

in water in a 1:1:1 ratio and co-dried or co-

precipitated and used in the formulas in Table 10.
EXAMPLE 69

Trehalose, sucrose,. dextrose and fructose can be

dissolved in water at 25% of each ingredient and

co~dried, and used in the formulas in Table 10.
EXAMPLE 70

Trehalose, dextrose, fructose and lactose can be

dissolved in water at 25% of each ingredient and

co-dried, and used in the formulas in Table 10.-
EXAMPLE 71

Trehalose, dextrose, maltose and corn syrup solids

can be dissolved in water at 25% of each

ingredient and co-dried, and used in the formulas
in Table 10.
EXAMPLE 72

Trehalose, sucrose, dextrose, maltose and fructose
can be dissolved in water at 20% of each

S00CID: <WO__0GaBaBA1 |_>»
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ingredient and co-dried, and used in the formulas
in Table 10.

Multiple combinations of trehalose with other
sugars can be made in solution to form liquid
concentrates that do not need te be co-dried, such as:
EXAMPLE 73

Trehalose, corn syrup and glycerin can be

dissolved in water at a ratio of 1:1:1, evaporated
to a thick syrup and used in the formulas in Table
10.

EXAMPLE 74
Trehalose, dextrose, fructose and invert syrup may
be dissolved in water at 25% of each ingredient
and evaporated to a thick syrup and used in the
formulas in Table 10.

EXBMPLE 75
Trehalose, dextrose, maltose and corn syrup solids
may be dissolved in water at 25 % of each

component and evaporated to a thick syrup and used
in the formulas in Table 10.

EXAMPLE 76
Glycerin is added to Example 74 at a ratio of 4:1
syrup to glycerin and evaporated to a thick syrup,
and used in the formulas in Table 10.

EXAMPLE 77
Glycerin is added to Example 75 at a ratio of 2:1
syrup to glycerin and evaporated to a thick syrup,
and used in the formulas in Table 10.

Multiple combinations and combinations of two
or three sugars can also be made by melting the sugars
together at about 110°C, cooling, and grinding to form
powder blends such as:

IBOOCID: <WO._SeaBaAt_|_»
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Trehalose and dextrose are blended at a ratio of
1:1 and melted at 110°C.

ground,
EXAMPLE 79

Trehalose,

dextrose,

The blend is cooled,

and used in formulas in Table 10.

and fructose at a ratio of

1l:1:1 are blended and melted at 110°C.
blend is cooled,
Table 10.

are free of sucrose.

variety of non~sugar alditols.

GUM BASE
GLYCERIN
SORBITOL
MANNITOL

SORBITOL
LIQUID*

LYCASIN
MALTITOL
XYLITOL

LACTITOL

ground,

The melted
and used in formulas in

Table 11 shows chewing gum formulations that
These formulations can use a wide

HYDROGENATED ISOMALTULOSE

FLAVOR

TREHALOSE

.-

SOCCK: <WO__0GiSaBAl_|_»

TABLE 11
(WELGHT PERCENT)

EX. B0 EX. 61 EX. 82 EX. 83 EX. 84 [EX. 85
25,5 25.5 25.5 25.5 25.5 25.5
2,0 2.0 2.0 2.0 2.0 2.0
44.0 34.0 34.0 29.0 28.0 -

- 10.0 10.0 10.0 10.0 6.0
17.0 17.0 - - - -
- - 17.0 12.0 8.0 10.0
- - - 10.0 - -
- - - - 15.0 15.0
1.5 1.5 1.5 1.5 1.5 1.5
10.0 10.0 10.0 10.0 10.0 40.0

Sorbitol Liquid containa 70% sorbitol, 30% water
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TABLE 11 (Cont'd)
(WEIGHT PERCENT)
EX. B6 EX. B7 EX. 88 [EX. B9 EX. 90 EX. 91

GUM BASE 25.5 25.5 25.5 25.5 25.5 25.5
GLYCERIN 8.0 8.0 8.0 2.0 3.0 2.0
SORBITOL 32.0 27.0 22.0 31.0 10.0 -
MANNITOL 8.0 8.0 8.0 - - -
SORBITOL
LIQUID* 5.0 - - - - -
LYCASIN - 5.0 5.0 5.0 10.0 10.0
MALTITOL - 5.0 - - - -
XYLITOL - - - 15.0 - -
LACTITOL 10.0 10.0 10.0 - - -
HYDROGENATED ISOMALTULOSE - - 10.0 10.0
25.0 21.0
FLAVOR 1.5 1.5 1.5 1.5 1.5 1.5
TREHALOSE  10.0 10.0 10.0 10.0 25.0  40.0

* Sorbitel Liquid contains 70% sorbitel, 30% water

Any of the alditols can be combined with
trehalose and co-dried to form unique combinations,
such as:

EXAMPLE 92
Trehalose and sorbitol can be dissolved in water

in a ratio of 2:1 sorbiteol:trehalose and co-dried
and used in formulas in Table 11.
EXAMPLE 93

Trehalose, sorbitol and mannitol can be dissolved

in water at a ratio of 1:1:1, co-dried, and used
in appropriate formulas in Table 11l.
EXAMPLE 94

Trehalose, mannitol and xylitol can be dissolved

in water at a ratio of 1:1:1, co-dried, and used
in appropriate formulas in Table 11.

BOOCID: <WO.__GRaB4B8BA1_|_»
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EXAMPLE 95
Trehalose, sorbitol and lactitol can be dissolved
in water at a ratio of 1:1:1, co-dried, and used

in appropriate formulas in Table 11.
EXAMPLE 96

Trehalose, hydrogenated isomaltulose and sorbitol
can be dissolved in water at a ratio of 1:1:1, co-

dried, and used in appropriate formulas in Table
11.
EXAMPLE 97

Trehalose and hydrogenated isomaltulose can be
dissolved in water at a ratio of 1:1, co-dried,
and used in appropriate formulas in Table 11.
EXAMPLE 98
Trehalose, sorbitol, maltitol and xylitol may be
blended at 25% of each ingredient and dissolved in
water, co-dried, and used in appropriate formulas
in Table 11. -

Multiple combinations of trehalose with the
various alditols can be made in solution to form liquid
concentrates that do not need to be co-dried, such as:
EXAMPLE 99
Trehalose, sorbitcl, maltitol and Lycasin brand
hydrogenated starch hydrolysates may be dissolved
in water at 25% of each ingredient, evaporated to
a thick syrup and used in the appropriate formulas
in Table 11.

EXAMPLE 100

Trehalose, xylitol, sorbitol, and Lycasin can be
dissolved in water at 25% of each ingredient,
evaporated to a thick syrup, and used in the
formulas in Table 11.

EXAMPLE 101
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Trehalose, sorbitol, lactitol and Lycasin can be
dissolved in water at 25% of each ingredient,
evaporated to a thick syrup, and used in the
formulas in Table 11.

EXAMPLE 102

Trehalose, Lycasin and glycerin can be dissolved
in water at a ratio of 1:1:1, evaporated to a
thick syrup and used in the formulas in Table 11.

EXAMPLE 103
Glycerin is added to Example 899 at a ratio of 4:1
syrup to glycerin, evaporated to a thick syrup.
and used in formulas in Table 11.

EXAMPLE 104
Glycerin is added to Example 100 at a ratio of 4:1
syrup to glycerin, evaporated to a thick syrup.,
and used in the formulas in Table 1l1.

EXAMPLE 105

Glycerin is added to Example 101 at a ratio of 4:1
syrup to glycerin, evaporated to a thick syrup,
and used in formulas in Table 11.

Multiple combinations of one or two alditols
with trehalose can be made by melting the trehalose and
alditols together at about 110°C, cooling, and grinding
to form powder blends, such as:

EXAMPLE 106

Trehalose and sorbitol are blended at a 1:1 ratio

and melted at 110°C. The blend is cooled, ground
and used in formulas in Table 1l1.
EXAMPLE 107

Trehalose, sorbitol and xylitol are blended at a
1:1:1 ratio and melted at 110°C. The blend is

cooled, ground and used in formulas in Table 11.
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High-intensity sweeteners such as aspartame,
acesulfame K, or the salts of acesulfame, cyclamate and
its salts, saccharin and its salts, alitame, sucralose,
thaumatin, monellin, dihydrochalcone, stevioside,
glycyrrhizin, and combinations thereof may be used in
any of the Examples listed in Tables 4, 5, 6, 7, 8 9,
10 and 11. Since trehalose has less sweetness than
some of the other sugars used in conventional sugar
gum, and some of the alditeols in sugar-free gum, a
high~intensity sweetener may be need to obtain the
proper level of sweetness.

High-intensity sweeteners may also be
modified to contrel their release in chewing qum
formulations containing trehalose. This can be
controlled by various methods of encapsulation,
agglomeration, absorption, or a combination of methods
to obtain either a fast or slow release of the
sweetener. Sweetener combinations, some of which may
be synergistic, may also be included in the gum
formulations containing trehalose.

The following examples show the use of high-
intensity sweeteners in chewing gum formulations with
trehalose.

EXAMPLE 108
Aspartame at a level of 0.2% may be added to any
of the formulas in Tables 4 through 11 by replac-
ing 0.2% of the trehalose.

EXAMPLE 109
Alitame at a level of 0.03% may be added to any of
the formulas in Tables 4 through 11 by replacing
0.03% of the trehalose.

EXAMPLE 110
Sucralose at a level of 0.07% may be added to any
of the formulas in Tables 4 through 11 by
replacing 0.07% of the trehalose.

PCT/US97/21531
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EXAMPLE 111

Thaumatin at a level of 0.02% may be added to any
of the formulas in Tables 4 through 11 by
replacing 0.02% of the trehalose.

EXAMPLE 112
Glycyrrhizin at a level of 0.4% may be added to
any of the formulas in Tables 4 through 11 by
replacing 0.4% of the trehalose.

High-intensity sweeteners may also be
combined with other high-intensity sweeteners, with or
without encapsulation, agglomeration or absorption, and
used in chewing gum. Examples are:

EXAMPLE 113

Agpartame and acesulfame K at a 1:1 ratio may be
added to any of the formulas in Tables 4 through

11 at a level of 0.15% by replacing 0.15% of the
trehalose.
EXAMPLE 114

Aspartame and alitame at a ratio of 9:1 aspartame:
alitame may be added to any of the formulas in
Tables 4 through 11 at a level of 0.1% by replac-
ing 0.1% of the trehalose.

EXAMPLE 115 .
Aspartame and thaumatin at a ratio of 9:1
aspartame:thaumatin can be added to any of the
formulas in Tables 4 through 11 at a level of 0.1%

by replacing 0.1% of the trehalcse.
EXAMPLE 116

Sucralose and alitame in a ratio of 3:1 sucralose:
alitame can be added to any of the formulas in

Tables 4 through 11 at a level of 0.5% by replac-
ing 0.5% of the trehalose.
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EXAMPLE 117
Alitame and glycyrrhizin in a ratio of 1:12
alitame:glycyrrhizin can be added to any of the

formulas in Tables 4 through 11 at a level of 0.1%

by replacing 0.1% of the trehalose.
EXAMPLE 118

Aspartame and glycyrrhizin in a ratio of 1:14
aspartame:glycyrrhizin can be added to any of the
formulas in Tables 4 through 11 at a level of 0.3%
by replacing 0.3% of the trehalose.

As discussed above, trehalose ingredients
that are available are crystalline trehalose and
trehalose syrup. These materials may be used
exclusively in a variety of chewing gum formulations,
as in Tables 12 and 13.

TABLE 12
(WEIGHT PERCENT)

EX. 119 EX. 120 EX. 121 EX. 122

GUM BASE 19.2 30.5 35.5 30.5

GLYCERIN 2.0 2.0 7.0 7.0

TREHALOSE

CRYSTALLINE' 67.8 56,0 51.0 46.0 45.5

TREHALOSE

SYRUP' 10.0 10.0 5.0 15.0 20.0

FLAVOR 1.0 1.5 1.5 1.5 2.5

‘Trehalose Crystalline and Trehalose Syrup may also be
preblended and coevaporated to reduce moisture.
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TABLE 13
(WEIGHT PERCENT)
EX. 124 EX. 125 EX. 126 EX. 127 EX. 128 EX. 129
GUM BASE 25.5  25.5  25.5  25.5  50.0 70.0
GLYCERIN 2.0 2.0 7.0 15.0 2.0 1.0
TREHALOSE
CRYSTALLINE® 51.0  61.0  51.0  43.0  45.5 24.0
TREHALOSE
SYRUP 20.0  16.0 15,0  15.0 --- 2.0
FLAVOR 1.5 1.5 1.5 1.5 2.5 3.0

‘Trehalose Crystalline and Trehalose Syrup may also be
preblended and coevaporated to reduce moisture.

The formulation in Table 12 and 13 do
not contain other sugars or alditols. These
formulations will give unique texture and flavor
attributes. These formulations may also contain high-
intensity, artificial sweeteners, from about 0.02% to
about 0.1% for sweeteners like alitame, thaumatin, and
dihydrochalcone, and from about 0.1% to about 0.3% for
sweeteners like aspartame, sucralose, acesulfame, and
saccharin. The formulations in Tables 12 and 13
without the other types of sugars and alditols will
also have good non-cariogenic properties.

It should be appreciated that the
compositions and methods of the present invention are
capable of being incorporated in the form of a variety
of embodiments, only a few of which have been
illustrated and described above. The invention may be
embodied in other forms without departing from its
spirit or essential characteristics. The described
embodiments are to be considered in all respects only
as illustrative and not restrictive, and the scope of
the invention, therefore, indicated by the appended
claims rather than by the foregoing description. All

SDOCKY: VO, S0MMBEA1L | »
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S changes which come within the meaning and range of
equivalency of the claims are to be embraced within
their scope.
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WE CLAIM:
1. A chewing gum composition comprising:
a) about 5% to about 95% gum base;
b} about 0.1% to about 10% of a
flavoring agent, and
c) about 5% to about 95% tre@alose,
the trehalose comprlslng the only bulklng and

sweetenlng agent in the gum

2. The chewing gum composition of claim 1
wherein the trehalose is in the form selected from the
group consisting of c¢rystalline trehalose, trehalose
syrup and mixtures thereof.

3. A chewing gum product including
trehalose wherein the trehalose is used as a dusting
agent on the surface of the gum.

4. A coated chewing gum product comprising
a gum pellet coated with a hard coating, the hard
coating comprising trehalose.

5. A method of making chewing gum

comprising the steps of:

a) coevaporating an aqueous solution
comprising trehalose and a plasticizing agent to form a
syrup, and

b) mixing the syrup with gum base,
bulking agents and flavoring agents to produce a gum
composition.

6. A chewing gum composition sweetened at
least in part by aspartame, the qum composition
containing an effective amount of trehalose to
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5 stabilize the aspartame against degradation into non-
sweetening derivatives.

7. A method of making chewing gum
comprising the steps of:

10 a) codrying a solution containing
trehalose and another sweetener selected from the group
consisting of sugar sweeteners, alditol sweeteners and
high-potency sweeteners, and

b) mixing the codried trehalose/
5 sweetener with gum base and flavoring agents to produce
‘ a gum composition.

8. A liquid-filled chewing gum product
wherein the liquid fill comprises trehalose.
20
9. A chewing gum composition comprising:
a) about 5% to about 95% gum base;
b) about 0.1% to about 10% of a
flavoring agent; and
25 ¢) about 5% to about 95% bulking and
sweetening agents, the bulking and sweetening agents
comprising trehalose and the gum having less than 2%
moisture.

30 10. The chewing gum composition of claim S
wherein the trehalose comprises about 5% to about 50%
of the qum composition.

WEDOCID: «<WO__SE8488A1_) >
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Chewing Gum Containing Arabinogalactan

BACKGROUND OF THE INVENTION

The. present invention relates to improved compositions of chewing
gum. More particularly, the invention relates to improving chewing gum by
5 the use of specific bulking agents in sugar and non-sugar chewing gum
preducts to give improved texture, moisture absorption properties, and
improved shelf life properties. The improved chewing gum compositions may
aiso be used in a variety of chewing gum products such as confectionery
coated chewing gum products.

10 In recent years, efforts have been devoted to replace sugar and sugar
syrups hormally found in chewing gum with other carbohydrates and non-
carbohydrates. Non-sugar or sugar-free chewing gum, which is growing in
popularity, uses sugar alcohols or polyols to replace sugar and sugar syrups.

-1119 most popular polyols are sorbitol, mannitol and xylitol. New polyols are

15 being developed using new technology to repiace these polyols. New poiyols
have various unique properties which can improve the taste, texture and shelf
life properties of chewing gum for consumers.

The non-sugar polyols have the advantage of not contributing to dental
caries of consumers, as well as being able to be consumed by diabetics.

% However, all polyols have the disadvantage of causing gastro-intestinal
disturbances if consumed in too great of a quantity. Therefore it would be a
great advantage to be able to use a carbohydrate or carbohydrate-like food
ingredient for chewing gum that would act as a butking agent, but not
contribute to dental caries nor cause gastro-intestinal disturbances.

25 One such bulking agent is arabinogalactan, also referred to as larch
gum. Although arabinogalactan is found in most plant life, the various
species of larch trees are most useful for commercial production.
Arabinogalactan, a carbohydrate polymer of galactose and arabinose is
GRAS approved for use in food products in the U.S. Although a

2D0CID: <WO__So17818A1__>
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carbohydrate, arabinogalactan is a natural gum that may not contribute to
dental caries, nor it may not cause gastrointestinal disturbances. Thus, this
ingredient's use in chewing gum could be a definite improvement.

Arabinogalactan is a natural water soluble polymer that has the highest
water solubility and the lowest viscosity of the natu;'al carbohydrate polymers,
including gum arabic. These characteristics make arabinogalactan useful in a
wide variety of applications including coatings, detergents, encapsulation,
foods, personal care products, and pharmaceduticals.

As an encapsulating agent, use of arabinogalactan to coat food
acidulents to make them more water soluble is disclosed in U.S. Patent No.
3,716,374. A gelatin type jelly desert that uses an encapsulated flavor made
by spray drying with arabinogalactan is disclosed in U.S. Patent No.
3,264,114. In U.S. Patent No. 4,228,198, arabinogalactan is added to a
sweetening compaosition containing thaumatin, monellin, or saccharin to

*enhance sweeiness and suppress aftertaste.

SUMMARY OF THE INVENTION

The present invention is a method of producing chewing gum with
arabinogalactan, as well as the chewing gum so produced. The bulking agent
may be added to sucrose-type gum formulations, replacing a small or large
quantity of sucrose. The formulation may be a low- or high-moisture
formulation containing low or high amounts of moisture-containing syrup. The
butking agent, arabinogalactan, may also be used in low- or non-sugar gum
formulations replacing sorbitol, mannitol, other polyols, or carbohydrates.
Non-sugar formulations may include low- or high-moisture, sugar-free
chewing gums.

The bulking agent, arabinogalactan, may be combined with other
bulking agents for use in chewing gum, including but not limited to sucrose,
dextrose, fructose, maltose, maltodextrin, xylose, as well as sugar alcohols
including but not limited to sorbitol, mannitol, xylitol, maltitol, lactitol,
hydrogenated isomatulose and hydrogenated starch hydrolyzates such as
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Lycasin. The bulking agent, arabinogalactan, may be combined in the gum
formulation or co-dried or blended with the other bulk sweeteners prior to use
in the gum formulation. Co-drying may be done by various methods of spray
drying, fluid bed coating, coacervation, and other granulating or
agglomerating techniques. The bulking agent, arabinogalactan, may also be
combined with high potency sweeteners including, but not imited to,
thaumatin, aspartame, acesutfame K, sodium saccharin, glycyrrhizin, alitame,
cyclamate, stevioside and dihydrochalcones.

This material, when used as a bulking agent, gives chewing gum an
improved texture, an improved shelf life and unique flavor/sweetness quality.
Even though arabinogalactan is a carbohydrate, it is not cariogenic, nor does
it cause gastro-intestinal disturbances, giving a highly consumer-acceptable
chewing gum product.

*DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Arabinogalactan is a carbohydrate polymer of galactose and
arabinose. Arabinogalactan is a naturally occurring polysaccharide extracted
from the Larch tree, and has the highest sojubility and lowest viscosity of any
known natural hydrocolloid.

Larch trees are the most useful for commercial production of
arabinogalactan and are a most abundant renewable resource in North
America. Ara_binogalactan is available from Larex, incorporated, 2852 Patton
Road, St. Pa'ul. Minnesota, under the tradename L'Extra™ as a food grade
material. it is also available for other applications under the tradenames
LARA-Print™, LARACare™, and Cellsep™. The material is available as a
spray-dried powder or as a liquid of 50% concentration.

Arabinogalactan is permitted as a direct food additive and is FEMA-
GRAS in flavor systems. Arabinogalactan is not a sweetener, but is
considered a flavor enhancer. It has no noticeable sweetness itself, but when
incorporated in compositions with a protein sweetener, such as thaumatin or
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monellin, saccharin, or cyclamate, it enhances the overall sweetness of the
composition and reduces any unpleasant aftertaste. '

As noted previously, arabinogalactan is a highly branched polymer of
arabinose and galactose having galactose units and arabinose units in the
approximate ratio of six to one. Arabinogalactan is used in food as an
emulsifier, stabilizer, binder, or bodying agent for essential oils, and is used in
non-nutritive sweeteners, flavor bases, non-standardized dressings and
pudding mixes.

it has been reported that arabinogalactan is non-digestible and thus
could have a very low caloric value. As it is considered a high fiber material
along with its high water solubility and low viscosity at high concentrations,
arabinogalactan makes an exceilent bulking agent for chewing gum.
Because of its binding and film forming propetties, arabinogalactan also
makes an excellent additive to sugar and polyol coatings for chewing gum

*products.

Arabinogalactan may be added to chewing gum in its powder form or
may be diasolved in water. Its sqlubility in water is above 50% at room
temperature, but increases further with increased temperature.
Arabinogalactan may be used in chewing gum as a texture and flavor
modifier, bulking agent, and may improve texture, flavor, and shelf life
properties. Arabinogalactan may replace solids like sucrose, dextross or
lactose when used in its powder form, or may replace syrups when used in its
liquid or syru';-: form. At levels of about 0.5% to about 25%, arabinogalactan
may replace part of the solids in sugar gum or, as a liquid, all or part of the
syrup in sugar gum. At higher levels of about 25% to about 70% of the gum
formulation, arabinogalactan may replace all of the solids in a chewing gum
formulation. _

Unique chewing gum formulations can be obtained when all bulk
sweeteners are replaced with arabinogalactan powder and syrup. The low
sweetness intensity allows for use of unique flavor combinations such as
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savory flavors. High intensity sweeteners may be added to increase
sweetness to obtain a sweetness more typical of chewing gum formulations.
Chewing gum formulations with arabinogalactan may contain a very low
amount of moisture in the gum formulation, i.e., below about 2%, or may
contain a medium amount of moisture, about 2-5%, and may even be a soft
gum formulation containing 5% moisture or more.

Arabinogalactan’s non-cariogenic properties suggest it may be used in
chewing gum formulations containing non-sugar ingredients. Non-sugar
ingredients are alditols such as sorbitol, mannitol, xylitol, lactitol,
hydrogenated isomatulose, maltitol and hydrogenated starch hydrolyzates.
These alditols are used in a variety of combinations to develop unique
sugarless chewing gum formulations. Arabinogalactan may be used to
replace the individual alditols or combinations of alditols. With partial
replacement of one or more alditols, arabinogalactan can be used at levels of

*about 0.5-25%. If arabinogalactan replaces a large amount or most of the
alditols, this level may be about 25% to about 90% of the gum formulation.

Some sugar-free chewing gum formulations contain high levels of
glycerin and are very low in moisture, i.e., less than about 2%.
Arabinogalactan solids or syrup may replace part or all of the glycerin used in
these types of formulations. At higher moisture levels (more than 2%) in
sugar-free gum, a liquid sorbitol (70% sorbitol, 30% water) is used.
Arabinogalagtan solids or arabinogalactan syrup may replace part or all of the
sorbitol quui‘d. New sugar-free syrups like hydrogenated starch hydrolyzates,
such as Lycasin, may also be replaced in part or totally by arabinogalactan
solids or syrup. The same product advantages found with hydrogenated
starch hydrolyzates syrups, such as improved product shelf life, improved
texture and improved aspartame stability, may also be found with the use of
arabinogalactan solids or syrup.

Recent advances use hydrogenated starch hydrolyzates (HSH) and
glycerin preblended and co-evaporated to reduce moisture in some sugar-
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free gum formulations. Arabinogalactan solids and/or syrup may be used to
replace part or all of the HSH/glycerin blends in chewing gum formulations.
Aqueous arabinogalactan solids and/or arabinogalactan syrup may also
replace HSH in the preblend with glycerin and be co-evaporated with glycerin
to obtain a low moisture, non-crystallizable blend. Combinations of
arabinogalactan solids/syrup with alditols like sorbitol, maltitol, xylitol, lactitol
and mannitol in aqueous form may also be blended with glycerin and co-
evaporated for use in low-moisture, sugar-free'gum.

In a similar manner, arabinogalactan solids/syrup preblended in
glycerin and co-evaporated may be used in conventional sugar chewing gum
formulations. Arabinogalactan may be combined with other sugars like
dextrose, sucrose, lactose, maltose, invert sugar, fructose and com syrup
solids to form a liquid mix to be blended with glycerin and co-evaporated.
Arabinogalactan solids/syrup may also be mixed with syrup and blended with

"glycerin and co-evaporated for use in a sugar chewing gum formulation.

Arabinogalactan bulking agent may also be co-dried with a variety of
sugars such as sucrose, dextrose, lactose, fructose and com syrup solids and
used in a sugar-containing gum formulation. Arabinogalactan may be co-
dried with a variety of alditois such as sorbitol, mannitol, xylitol, mailtitol,
hydrogenated isomatulose and hydrogenated starch hydrolyzates and used in
a sugar-free gum formulation. Co-drying refers to methods of co-
crystallization and co-precipitation of arabinogalactan with sugars and alditols,
as well as ct;-drying by encapsulation, agglomeration and absorption with
sugars and alditols.

These techniques include, but are not limited to, spray drying, spray
chilling, fluid-bed coating and coacervation. These encapsulation techniques
that give partial encapsulation or full encapsulation can be used individually or
in any combinatidn in a single step process or multiple step process.
Generally, delayed release is obtained in multistep processes like spray
drying the arabinogalactan and then fluid-bed coating the resultant powder.

SDOCID: <WO__S817818A1 1>



15

20

25

30

WO 99/17618 PCT/US91R382

7

Like gum arabic, arabinogalactan can be used alone to encapsulate or
partially encapsulate sugars and polyols, high intensity sweeteners, and
natural and synthetic flavors. High intensity sweeteners such as aspartame,
alitame, acesulfame K, salts of acesulfame, cyclamate and its salts, saccharin
and its salts, sucralose, thaumatin, monellin, dihydrochalcone, stevioside,
glycyrrhizin, and combinations thereof may be encapsulated in
arabinogalactan. When added to chewing gum, a fast release sweetener is
obtained. Also, fast release flavors may result when encapsulated in
arabinogalactan.

The arabinogalactan may be added to the liquid inside a liquid center
gum product. The center fill of a gum product may comprise one or more
carbohydrate syrups, glycerin, thickeners, flavors, acidulants, colors, sugars
and sugar alcohols in conventional amounts. The ingredients are combined
in a conventional manner. The arabinogalactan bulking agent is dissolved in

“the center-fill liquid and the amount of arabinogalactan added to the center-fill

liquid may be about 0.1% to about 20% by weight of the entire chewing gum
formula. This method of using the bulking agent in chewing gum can allow for
a lower usage level of the bulking agent, can give the bulking agent a smooth
reiease rate, and c¢an reduce or eliminate any possible reaction of the bulking
agent with gum base, flavor components or other components, yielding
improved shelf stability.

Another method of using the arabinogalactan bulking agent is to add
ambinogalac;an to-the dusting compound of a chewing gum. A rolling or
dusting compound is applied to the surface of chewing gum as it is formed.
This rolling or dusting compound serves to reduce sticking to machinery as it
is formed, reduces sticking of the product to machinery as it is wrapped, and
sticking to its wrapper after it is wrapped and being stored. The roiling
compound comprises arabinogalactan alone or in combination with mannitol,
sorbitol, sucrose, starch, calcium carbonate, talc, other orally acceptable
substances or & combination thereof. The rolling compound constitutes from
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about 0.25% to about 10.0%, but preferably about 1% to about 3% of weight
of the chewing gum compaosition. The amount of arabinocgalactan added to
the rolling compound is about 0.5% to 100% of the rolling compound or about
0.005% to about 5% of the chewing gum composition. This method of using
arabinogalactan in the chewing gum can allow a lower usage level of the
bulking agent.

Another method of using the arabinogalactan bulking agent is to use it
in the coating/panning of a pellet chewing gum. Pellet or ball gum is prepared
as conventional chewing gum, but formed into pellets that are pillow shaped
or into balls. The pellete/balls can be then sugar coated or panned by
conventional panning techniques to make a sugar-coated petlet gum. The
bulking agent is very stable and highly water soluble, and can be easily added
to a sugar solution prepared for sugar panning.

Arabinogalactan may be combined with sucrose, dextrose, maltose,

- xylitol, lactitol, hydrogenated isomaltulose, erythritol, mattitol and other new
alditols in a solution to make a sugar coated pellet gum or a polﬁol coated
pellet gum. Arabinogalactan can also be used alone in solution in an initial
gumming stage where aqueous arabinogalactan is applied as a coating and
then a powdered arabinogalactan is added to dry the solution, as may be
done in some types of "soft" panning procedures. Levels for the use of
arabinogalactan in the coating may be about 0.5 to about 40% in a sagar or
polyol hard coating, or may be about 5% to 100% of dry solids in the solution
or as dry pm:rder used in the soft panning process. This process may then
continue with other materiais by altemating liquid and powder applications.
The amount of arabinogalactan applied may be about 0.1% to 40% of the
weight of the chewing gum product, where the coating may be about 10% to
50% of the weight of the finished pellet product.

Like gum arabic, arabinogalactan has many properties that make it an
excellent coating and panning modifier. A panning modifier can improve the
hardness of the coating to make it tougher, increase stickiness of coating to
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improve adhesion to the gum surface, especially edges, and gives additional
film strength to improve shelf iife of the product by protecting the gum core.
Other panning modifiers which may be used in combination with
arabinogalactan are gum arabic, maltodextrin, comn syrup, com syrup solids,
gelatin, cellulose type materials like carboxymethyl cellulose or hydroxymethyl
cellulose, starch and modified starches, vegetable gums like alginates, locust
bean gum, guar gum, and gum tragacanth. Other types of panning modifiers
that reduce tack or act as fillers may also be used, such as insoluble
carbonates like magnesium carbonate or caicium carbonate and talc. These
antitack agents allow the use of a variety of carbohydrates and sugar alcohols
fo be used in the development of newly panned and coated gum products.
Flavors and high intensity sweeteners may also be added with the
pellet coating to yield unique product characteristics. When liquid or
encapsulated flavors are added to a coating, they can behave like an antitack

"agent. Use of arabinogalactan can increase tackiness and help cover the

flavor and allow a continuation of the sugar or polyol coating process. Also
arabinogalactan with its binding properties rﬁay help bind the flavor in the
coating. High intensity sweeteners can also be entrapped and stabilized in
the coating with the use of arabinogalactan. High intensity sweeteners may
be applied from the dissolved coating solution, or may be applied with the
powder charge addition. Sweeteners may be encapsulated and blerrded with
the powder q‘I_'narge to increase stability of the high intensity sweetener.

In general, a chewing gum composition typically comprises a water-
soluble bulk portion, a water-insoluble chewable gum base portion and
typically water-insoluble flavoring agents. The water-soluble portion
dissipates with a portion of the flavoring agent over a period of time during
chewing. The gum base portion is retained in the mouth throughout the
chew. _

The insoluble gum base generally comprises elastomers, resins, fats
and oils, waxes, softeners and inorganic fillers. Elastomers may inciude
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polyisobutylene, isobutylene-isoprene copolymer and styrene butadiene
rubber, as well as natural latexes such as chicle. Resins include
polyvinylacetate and terpene resins. Fats and oils may also be included in
the gum base, including tallow, hydrogenated and partially hydrogenated
vegetable oils, and cocoa butter. Commonly employed waxes include
paraffin, microcrystalline and natural waxes such as beeswax and camauba.
According to the preferred embodiment of the present invention, the insoluble
gum base constitutes between about 5 to about 95% by weight of the gum.
More preferably the insoluble gum base comprises beiween 10 and 50% by
weight of the gum and most preferably about 20 to about 35% by weight of
the gum.

The gum base typically also includes a filler component. The filler
component may be caicium carbonate, magnesium carbonate, talc, dicalcium
phosphate or the like. The filler may constitute between about 5 and about

* 60% by weight of the gum base. Preferably, the filler comprises about 5 to

about 50% by weight of the gum base.

Gum bases typically also contain softeners, including glycerol
monostearate and glycerol triacetate. Further, gum bases may also contain
optional ingredients such as antioxidants, colors and emulsifiers. The present
invention contemplates employing any commercially acceptable gum base.

The water-soluble portion of the chewing gum may further comprise
softeners, sweeteners, flavoring agents and combinations thereof. Softeners
are added to".the chewing gum in order to optimize the chewability and mouth
feel of the gum. Softeners, also known in the art as plasticizers or plasticizing
agents, generally constitute between about 0.5 to about 15.0% by weight of
the chewing gum. Softeners contemplated by the present invention include
glycerin, lecithin and combinations thereof. Further, aqueous sweetener
solutions such as those contalning sorbitol, hydrogenated starch
hydrolysates, com syrup and combinations thereof may be used as softeners

EDOCID: <WO_BT818A1_1L»



15

20

25

30

WO 99/17613 PCT/US97/18382

11

and binding agents in gum. An aqueous solution of arabinogalactan can also
be used as a softener and binding agent in gum.

As mentioned above, the arabinogalactan bulking agent of the present
invention will most likely be used in sugarfree gum formulations. However,
sugar formulations are also within the scope of the invention. Sugar
sweeteners generally include saccharide-containing components commonly
known in the chewing gum art which comprise, but are not limited to, sucrose,
dexirose, maltose, dextrin, dried invert sugar, fructose, galactose, com syrup
solids and the like, alone or in any combination.

The arabinogalactan bulking agent of the present invention can also be
used in combination with other sugarless sweeteners. Generally sugarless
sweeteners include components with sweetening characteristics but which
are devoid of the commonly known sugars and comprise, but are not limited
to, sugar alcohols such as sorbitol, mannitol, xylitol, hydrogenated starch

-hydrolysates, mailtitol, lactitol, hydrogenated isomaltulose and the like, alone
or in any combination.

Depending on the particular sweetness release profile and shelf-
stability needed, the arabinogalactan bulking agent of the present invention
can also be used in combination with coated or uncoated high-potency
sweeteners or with high-potency sweeteners coated with other materials and
by other techniques.

A flavoring agent may be present in the chewing gum in an amount
within the range of from about 0.1 o about 10.0 weight percent and
preferably from about 0.5 to about 3.0 weight percent of the gum. The
flavoring agents may comprise essential olls, synthetic flavors, or mixture

thereof including, but not limited to, oils derived from plants and fruits such as

citrus oils, fruit essences, peppamint oil, spearmint oil, clove oil, oil of
wintergreen, anise, and the like. Artificial flavoring components are also
contemplated for use in gums of the present invention. Those skilled in the
art will recognize that natural and artificial flavoring agents may be combined
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in any sensorally acceptable blend. All such flavors and flavor biends are
contemplated by the present invention.

Optional ingredients such as colors, emulsifiers and pharmaceutical
agents may be added to the chewing gum.

5 In general, chewing gum is manufactured by sequentially adding the
various chewing gum ingredients to a commercially available mixer known in
the art. After the ingredients have been thoroughly mixed, the gum mass is
discharged from the mixer and shaped into the desired form such as by rolling
into sheets and cutting into sticks, extruding into chunks or casting into

10 pellets.

Generally, the ingredients are mixed by first melting the gum base and
adding it to the running mixer. The base may also be melted in the mixer
itself. Color or emulsifiers may also be added at this time. A softener such as
glycerin may also be added at this time, along with syrup and a portion of the

15 *bulking agent/sweetener. Further portions of the bulking agent/sweetener
may then be added to the mixer. A flavoring agent is typically added with the
final portion of the bulking agent. A high-intensity sweetener is preferably
added after the final portion of bulking agent and flavor have been added.

The entire mixing procedure typically takes from five to fifteen minutes,

20 but longer mixing times may sometimes be required. Those skilled in the art
will recognize that many variations of the above described proceduremay be
followed. _

After ﬂ';e chewing gum center has been manufactured and shaped, as
described above, the sugar or polyol coatings can be applied. Pellet or ball

25 gum is prepared as conventional chewing gum, but formed into pellets that
are pillow-shaped or ball-shaped. The pellets or balls can then be coated or
panned by conventional panning techniques to make a unique, coated pellet
gum. The sugar or polyols used in the coatings are very stable and highly
water soluble, and can be easily added to water to make a solution prepared

30 for panning. Sugars or polyols may be combined with other polyols or sugars,
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or used alone in solution as the coating on pellet gum. Sugar or polyols can
also be added as a powder blended with other powders often used in some
types of conventional panning procedures. Sugars or polyols can also be
used with panning modifiers and other panning materials to improve product
quality. Antitack agents may also be added as panning modifiers, which allow
the use of a variety of carbohydrates and sugar alcohols to be used in the
development of new panned or coated gum products.

The coating is initially present as a liquid syrup which contains from
about 30 to about 80 or 85 weight percent of the coating ingredients
previously described herein, and from about 15 to 20 to about 70 weight
percent of a solvent such as water. In general, the hard coating process is
carried out in a rotating pan. Sugar or sugarless gum center tablets to be
coated are placed into the rotating pan to form a moving mass.

The material or syrup which will eventually form the hard coating is
-applied or distributed over the gum center tablets. Flavoring agents may be
added before, during and after applying the syrup to the gum centers. Once
the coating has dried to form a hard surface, additional syrup additions can be
made to produce a plurality of coatings or multiple layers of hard coating.

In the hard coating panning procedure, syrup is added to the gum
center tablets at a temperature range of from about 100°F. to about 250°F.
Preferably, the syrup temperature is from about 150°F. to about 200°F.
throughout the process in order to prevent the polyol in the syrup from
crystallizing. pThe syrup may be mixed with, sprayed upon, poured over, or
added to the gum center tablets in any way known to those skilled in the art.

Each component of the coating on the gum center tablets may be
applied in a single hard layer or in a plurality of hard layers. In general, a
plurality of layers is obtained by applying single coats, allowing the layers to
dry, and then repeating the process. The amount of solids added by each
coating step depends chiefly on the concentration of the coating syrup. Any
number of coats may be appfied to the gum center tablet. Preferably, no
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more than about 75 coats are applied to the gum center tablets. More
preferably, less than about 60 coats are applied and most preferably, about
30 to about 60 coats are applied. In any event, the present invention
contemplates applying an amount of syrup sufficient to yield a coated
chewing gum product containing about 10 to about 65 weight percent coating.
Preferably, the final product will contain from about 20 to about 50 weight
percent hard coating.

Those skilled in the art will recognize that in orda+ to obtain a plurality
of hard coated layers, a plurality of premeasured aliquots of coating syrup
may be applied to the gum center tablets. It is contemplated, however, that
the volume of aliquots of syrup applied to the gum center tablets may vary
throughout the coating procedure.

The present invention contemplates that a flavoring agent may be
added to the syrup, or applied to the gum center tablets while the syrup

" coating is drying or after the coating has dried. Furthermore, the flavoring

agent may be applied anywhere within the sequence of coats, for example,
after the third, twelfth, elghteenth, etc., coats.

Once a coating of syrup is applied to the gum center tablets, the
present invention contemplates drying the wet syrup in an inert medium. A
preferred drying medium comprises air. Preferably, forced drying air contacts
the wet syrup coating in a temperature range of from about 80° to about
115°F. More preferably, the drying air is in the temperature range of from
about 80° to"about 105°F. The invention also contemplates that the drying
air possess a relative humidity of less than about 15 percent.- Preferably, the
relative humidity of the drying air is less than about 8 percent.

The drying air may be passed over and admixed with the syrup coated
gum centers in any way commonly known in the art. Preferably, the drying air
is blown over and around the syrup coated gum center at a flow rate, for large
scale operations, of about a 2800 cubic feet per minute. If lower quantities of
material are being processed, or if smaller equipment is used, lower flow rates
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would be used. If a flavoring agent is applied after a syrup coating has been
dried, the present invention contemplates drying the flavoring agent with or
without the use of a drying medium.

A wide range of changes and modifications to the embodiments of the
invention described above will be apparent to persons skilled in the art. For
exampie, while the invention is described with respect to hard-coated chewing
gum, it will be appreciated that the process is applicable to coating other food
products, such as candies, in which a coating with arabinogalactan would
have utility.

Examples

The following examples of the invention and comparative examples are
provided by way of explanation and illustration.

The formulas listed in Table 1 comprise various sugar-type formulas in
which arabinogalactan can be added to gum after it is dissolved in water and
mixed with various aquedus solvents.

JABLE 1
(WEIGHT PERCENT)

EX.1 EX.2 EX.3 EX. 4 EX.§ EX 8 EX7 EX 8
SUGAR oo 56.8 55.6 47.0 53.0 53.0 55.6 47.0
BASE 92 19.2 192 19.2 192 19.2 192 182
CORN
ComMl 129 18 8.9 2.9 8.9 6.9 0.0 29
PEPPER-

T 0.9 0.9 09 08 0.9 0.0 0.9 0.9
FLAVOR
GLY-
L. 14 1.4 14 0.0 0.0 0.0 14 0.0
LiQuID/
g, 100 20,0 14.0 30.0 200 20,0 228 30.0
NOGA-
LACTAN
BLEND
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EXAMPLE 1

Arabinogalactan powder can be added directly to the gum.

EXAMPLE 2

An 80 gram portion of arabinogalactan can be dissolved in 120 grams
of water at 40°C making a 40% solution and added to gum.

EXAMPLE 3

Arabinogalactan syrup at 50% solids can be added directly to the gum.

EXAMPLE 4

10

15

A blend of 80 grams of arabinogalactan and 120 grams of water is
mixed at 40°C. To this is added 100 grams of glycerin to give a
mixture of 27% arabinogalactan, 40% water, and 33% glycerin, and
added to gum.

XAMPLE $

To 140 grams of arabinogalactan syrup at 40% solids is added 60
grams of glycerin to give a 70% arabinogalactan syrup with 30%
glycerin, and added to gum.

EXAMPLE 6

20

To 140 grams of arabinogalactan syrup at 40% solids is added 60
grams of propylene glycol giving a 70% arabinogalactan syrup with
30% propylene glycol and added to gum.

EXAMPLE 7

To 14_9 grams of arabinogalactan syrup at 40% solids is added 89
grams of corn syrup and blended giving a mixture of 81%
arabinogalactan syrup and 39% com syrup.

25 EXAMPLE

To a 200 gram quantity of com syrup is added 100 grams of glycerin.
To this mixture is added 75 grams of arabinogalactan and blended at
50°C. This mixture is added to gum.

In the next examples of sugar gum formulations, arabinogalactan can

30 be dissolved in water and emulsifiers can be added to the aqueous solution,
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Example solutions can be prepared by dissolving 15 grams of
arabinogalactan in 70 grams water and adding 15 grams of emulsifiers of
various hydrophilic-lipophilic balance (HLB) values to the solution. The
mixtures can then be used in the following formulas. Example 9 uses a
5 mixture of arabinogalactan and water with no emulsifier. The HLB value of
the emulsifiers used in Examples 10-14 are listed in Table 2.
TABLE 2
(WEIGHT PERCENT)

EX 9 EX 10 EX11 EX. 12 EX. 13 EX, 14

SUGAR 507 507 507 50.7 50.7 50.7
BASE 19.2 19.2 182 19.2 18.2 19.2
CORN SYRUP 129 129 129 12.0 128 12.8
GLYCERIN 14 14 14 14 14 14
DEXTROSE 8.9 0.9 9.9 8.0 0.9 9.8
-MONOHY-

DRATE

PEPP.FLAVOR 08 09 0.8 08 0.9 0.9
BULKING 5.0 5.0 5.0 5.0 5.0 5.0
AGENT

EMUL-

SIFIER/

WATER

MIXTURE

None HLB=2  HLB=4 HLB=6  HLB=§  HLB=12

10
EXAMPLES 15-20
‘The same as the formulations made in Examples 9-14, respectively,
except that the flavor can be mixed together with the aqueous
arabinogalactan solution and emulsified before adding the mixture to
15 the gum batch.
" The following Tables 3 through 10 are examples of gum formulations
that demonstrate formula variations in which arabinogalactan or
arabinogalactan syrup may be used.

IDOCID: VO_017018A 1) _»
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Examples 21-24 in Table 3 demonstrates the use of arabinogalactan in
low-moisture sugar formulations showing less than 2% theoretical moisture:

TABLE 3
5 (WEIGHT PERCENT)
EX. 21 EX. 22 EX 23 EX 24

SUGAR 57.9 53.9 48.9 25.0
GUM BASE 18.2 19.2 19.2 19.2
CORN® 6.0 6.0 - .
SYRUP
DEXTROSE 10.0 10.0 10.0 10.0
MONOHY-
DRATE
LACTOSE 0.0 0.0 0.0 5.0
GLYCERIN® 5.0 5.0 11.0 14.9
FLAVOR 0.8 0.8 0.9 0.9
ARABINO- 1.0 5.0 10.0 25.0

GALACTAN
"Com Syrup is evaporated to 85% sollds, 15% moisture
10 *Glycerin and syrup may be blended and co-evaporatad

Exampies 25-28 in Table 4 demonstrate the use of arabinogalactan in
medium-moisture sugar formulations having about 2% to about 5% moisture.
Examples 28-32 in Table 5 demonstrate the use of arabinogalactan in
16 high-moisture sugar formulations having more than about 5% moisture.
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TABLE 4
(WEIGHT PERCENT)
EX 25 EX, 26 EX. 27 EX 28

SUGAR 52.5 48.5 43.5 25.0
GUM BASE 18.2 189.2 19.2 18.2
CORN 15.0 15.0 13.0 125
SYRUP*

DEXTROSE 10.0 10.0 10.0 10.0
MONOHY-

DRATE

GLYCERIN® 14 14 3.4 74
FLAVOR 0.9 0.9 0.8 0.9
ARABINO- 1.0 5.0 10.0 25.0
GALACTAN

5 *Com Syrup is evaporated to 85% solids, 15% moisture
®Glycerin and syrup may be blended and co-avaporated
TABLE 5
10 1 PERCE|
EX 29 EX. 30 EX 31 - EX 32

SUGAR 50.0 48.0 41.0 25.0
GUM BASE 240 240 24.0 24.0
CORN 240 24.0 240 248
SYRUP )

GLYCERIN 0.0 0.0 0.0 0.4
FLAVOR 1.0 10 1.0 10
ARABINO- 1.0 5.0 10.0 25.0
GALACTAN

k3

Examples 33-36 in Table 6 and Examples 37-44 in Tables 7 and 8
demonstrate the use of arabinogalactan in low- and high-moisture gums that

15 are sugar-free. Low- moisture gums have less than about 2% moisture, and
high-moisture gums have greater than 2% moisture.
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TABLE 6
(WEIGHT PERCENT)
EX. 33 EX 34 EX. 35 EX 36
BASE 26.5 25.5 25.5 25.5
SORBITOL 50.0 48.0 41.0 21.0
MANNITOL 12.0 12.0 12.0 12.0
GLYCERIN® 10.0 10.0 10.0 15.0
FLAVOR 1.5 1.5 15 1.5
ARABINO- 1.0 5.0 10.0 25.0
GALACTAN
5
TABLE 7
(WEIGHT PERCENT)
EX 37 EX. 38 EX. 39 EX_40

BASE 255 25.5 25.5 255
SORBITOL 50.0 46.0 31.0 8.0

.LIQUID 10.0 10.0 20.0 30.0
SORBITOL*
MANNITOL 10.0 10.0 10.0 10.0
GLYCERIN 2.0 2.0 20 2.0
FLAVOR 1.5 1.5 15 1.5
ARABINO- 1.0 5.0 10.0 25.0
GALACTAN

10 *Sorbitol Liquid contains 70% sorbitol, 30% water
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JABLE 8
IGHT PERCENT
EX, 41 EX. 42 EX. 43 EX. 44
BASE 25.5 25.5 25.5 25.5
SORBITOL 50.0 44.0 35.0 15.0
HSH SYRUP* 10.0 10.0 10.0 10.0
MANNITOL 8.0 8.0 8.0 8.0
GLYCERIN** 4.0 6.0 10.0 15.0
FLAVOR 15 1.5 1.5 15
ARABINO- 1.0 5.0 10.0 25.0
GALACTAN

* Hydrogenated starch hydrolyzate syrup
** Glycerin and HSH syrup may be biended or co-evaporated

Table 9 shows sugar chewing formulations that can be made with

various types of sugars.
10 TJABLE 8
(WEIGHT PERCENT)
EX. 45 EX.46 EX 47 EX. 48 EX. 49 EX50
GUM BASE 19.2 19.2 19.2 192 192 192
SUCROSE 44.5 245 395 18.5 29.5 18.5
GLYCERIN 1.4 6.4 14 8.4 14 6.4
CORN SYRUP 14.0 140 140 14.0 14.0 14.0
DEXTROSE 5.0 5.0 - - 10.0 50
LACTOSE 5.0 50 100 10.0 -
FRUCTOSE 5.0 50 100 10.0 10.0 5.0
INVERT SUGAR - - - - 10.0 10.0
MALTOSE - - - - - -
CORN SYRUP - - - - - -
SOLIDS .
PEPPERMINT 0.9 09 0.9 0.9 0.9 0.9
FLAVOR
ARABINCGA- 5.0 20.0 5.0 20.0 5.0 20.0
LACTAN

200CID: <WO___S017818A1_| >
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TABLE 8 (Cont'd
{(WEIGHT PERCENT)
GUM BASE 19.2 192 192 182 182 192
SUCROSE 29.5 195 205 195 375 225
GLYCERIN 14 B4 14 64 14 64
CORN SYRUP 14.0 140 140 140 110 110
DEXTROSE 10.0 50 100 50 100 6.0
LACTOSE - - - - - -
FRUCTOSE 10,0 50 100 50 50 50
INVERT SUGAR 10.0 100 - - 50 50
MALTOSE - - 100 100 - -
CORN SYRUP . - - . 50 5.0
SOLIDS
PEPPERMINT 0.9 09 08 08 08 08
FLAVOR
‘ARABINOGA- 5.0 200 50 200 50 200
LACTAN

Table 10 shows chewing gum formulations that are free of sugar.
These formulations can use a wide variety of other non-sugar alditols.

TABLE 10
5 (WEIGHT PERCENT)
X 57 EX.58 EX.59 EX.60 EX81 EX62

GUM BASE 255 255 255 255 255 255
GLYCERIN 8.0 80 80 g0 80 20
SORBITOL 38.0 280 280 230 20 100
MANNITOL . - 100 100 100 100 60
SORBITOL 17.0 17.0 - - - -
LIQUID
LYCASIN - - 170 120 80 200
MALITITOL - - - 10.0 - -
XYLITOL - - - - 150 150
LACTITOL - - - - - -
PALATINIT - - - - - -
FLAVOR 1.5 15 15 15 1.5 1.5
ARABINO- 10.0 100 100 100 100  20.0
GALACTAN

IBDOCID: <WOD_N7018A1_1_>
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TA 10 (Cont'd
(WEIGHT PERCENT)

° EX.63 EX.64 EX.85 EX. 66 EX.67 EX66
GUM BASE 25.5 255 255 255 255 255
GLYCERIN 8.0 8.0 80 2.0 8.0 2.0
SORBITOL 32.0 270 220 310 100 100
MANNITOL 8.0 80 80 - - -
SORBITOL 5.0 - - . - -
LiQuUID
LYCASIN - 50 50 50 100 200
MALITITOL - 5.0 - - - -
XYLITOL - - - 160 . 15.0 -
LACTITOL 10.0 100 100 - - -
PALATINIT - - 10.0 100 100 100
FLAVOR 1.5 .5 15 1.5 1.5 1.5
ARABINO- 10.0 100 10.0 100 200 : 200

+~GALACTAN
High-intensity sweeteners such as aspartame, acesulfame K, or the
salts of acesulfame, cyclamate and its salts, saccharin and its salts, alitame,
sucralose, thaumatin, monellin, dihydrochalcone, stevioside, glycyrrhizin, and

10 combinations thereof may be used in any of the Examples listed in Tables 3,
4, 5,6,7,8, 9and 10. Since arabinogalactan has less sweetness than some
of the sugars used in sugar gum, and some of the alditols in sugar-free gum,
a high-intenéity sweetener may be need to obtain the proper level of
sweetness.

15 High-intensity sweeteners may also be modified to control their release
in chewing gum formulations containing arabinogalactan. This can be
controlled by various methods of encapsulation, agglomeration, absorption, or
a combination of methods to obtain either a fast or slow release of the
sweetener. Sweetener combinations, some of which may be synergistic, may

20 also be included in the gum formulations containing arabinogalactan.
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The following examples show the use of high- intensity sweeteners in
chewing gum formulations with arabinogalactan.
EXAMPLE 89
Aspartame at a levet of 0.2% may be added to any of the formulas in
5 Tables 3 through 10 by replacing 0.2% of the arabinogalactan.
EXAMPLE 70
Alitame at a level of 0.03% may be added to any of the formulas in
Tables 3 through 10 by replacing 0.03% of the arabinogalactan.
EXAMPLE 71
10 Sucralose at a level of 0.07% may be added to any of the formulas in
Tables 3 through 10 by replacing 0.07% of the arabinogalactan.
EXAMPLE
Thaumatin at a level of 0.02% may be added to any of the formulas in
Tables 3 through 10 by replacing 0.02% of the arabinogalactan.
15 *EXAMPLE 73
Glycyrrhizin at a level of 0.4% may be added to any of the formulas in
Tables 3 through 10 by replacing 0.4% of the arabinogalactan.
High-intensity sweeteners may also be combined with other high-
intensity sweeteners, with or without encapsulation, agglomeration or
20 absorption, and used in chewing gum. Examples are:
EXAMPLE 74
Aspartame and acesulfame K at a 1:1 ratio may be added to any of the
formuI;s in Tables 3 through 10 at a level of 0.15% by replacing 0.15%
of the arabinogalactan.
25 EXAMPLE 75
Aspartame and alitame at a ratio of 9:1 aspartame: alitame may be
added to any of the formulas in Tables 3 through 10 at a level of 0.1%
by replacing 0.1% of the arabinogalactan.

SDOCID: <WO__SinTE18A1_>
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EXAMPLE 76

Aspartame and thaumatin at a ratio of 8:1 aspartame:thaumatin can be

added to any of the formulas in Tables 3 through 10 at a level of 0.1%

by replacing 0.1% of the arabinogalactan.
EXAMPLE 7

Sucralose and alitame in a ratio of 3:1 sucralose: alitame can be added

to any of the formulas in Tables 3 through 10 at a level of 0.5% by

replacing 0.5% of the arabinogalactan.
EXA 78

Alitame and glycyrrhizin in a ratio of 1:12 alitame:glycyrrhizin can be

added to any of the formulas in Tables 3 through 10 at a level of 0.1%

by replacing 0.1% of the arabinogalactan.
EXAMPLE

Aspartame and glycyrrhizin in a ratio of 1:14 aspartame:glycyrrhizin

can be added to any of the formulas in Tables 3 through 10 at a level

of 0.3% by replacing 0.3% of the arabinogalactan.

As noted earlier, the gum formulas can be prepared as stick or tab
products in the sugar or sugariess type formulations. These formulas can
also be made in a pellet or pillow shape pellet or a round ball or any other
shape of product for coating/panning. However, gum formulas are generally
adjusted to a higher level of gum base to give a more consumer acceptable
size of gum bolus.

Keeping this in mind, if a coating of about 25% of the total product is
added to a pellet core as sugar or polyols, the gum base in the pellet core
should also be increased by 25%. Likewise, if a 33% coating is applied, the
base levels should also be increased by 33%. As a result, gum centers are
usually formulated with about 25% to about 40% gum base with a
corresponding decrease in the other ingredients except flavor. Generally
flavors increase with the level of gum base as the base tends to bind flavors
into the gum and more flavor is needed to give a good flavorful product.
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However flavors can also be added to the coating to give increased flavor
impact and more flavor perception.
Some typical sugar type gum center formulations are shown in

Table 11.
5 TABLE 11
(WEIGHT PERCENT)
£X. 80 EX, 81 EX, 82 EX. 83 EX. 84 EX. 85
SUGAR 52.0 40.0 48.0 440 41.0 380
GUM BASE 26.0 30.0 350 26.0 30.0 35.0
CORN SYRUP 20.0 18.0 15.0 18.0 17.0 14.0
GLYCERIN 1.0 1.0 10 10 1.0 1.0
PEPPERMINT 1.0 1.0 1.0 1.0 1.0 1.0
FLAVOR
DEXTROSE - - - 10.0 10.0 10.0
MONOHYDRATE

Formulations with or without arabinogalactan can also be made similar
10 to those found in Tables 1-5 for low, medium, and high moisture formulas.
Higher levels of base may be used with a cormesponding decrease in other
ingredients. Also, other sugars may be used in the gum center as found in
Table 8.
Arabinogalactan can then be used in the coating formula on the

15 various pellet gum formulations. The following Table 12 shows some sugar
and dextrose type formulas:
TABLE 12
& (DRY WEIGHT PERCENT)
EX.86 EX.87 EX. 88 EX. 88 EX9 EX91
SUGAR 7.1 85.4 84.1 96.9 95.1 83.6
ARABINO- 2.0 3.0 4.0 2.0 3.0 4.0
GALACTAN
TITANIUM 0.5 1.0 1.0 - - -
DIOXIDE
CALCIUM - - - 0.5 1.0 2.0
CARBONATE
FLAVOR 0.3 0.5 0.8 0.5 0.8 0.3
WAX 0.1 0.1 0.1 0.1 0.1 0.1
20

BOOCID: <WO__SS17818A1_1_»>



WO 99/17618

27
TABLE 12 (Cont'd)
(DRY WEIGHT PERCENT}

EX-92 EX.83
DEXTROSE 97.8 95.4
MONOHYDRATE
ARABINO- 1.5 3.0
GALACTAN
TITANIUM 0.5 10
DIOXIDE
CALCIUM - -
CARBONATE
FLAVOR 0.3 0.5
WAX 0.1 0.1

1.0

0.2
0.1

PCT/US97/18382

B4.5

3.0

2.0

04
0.1

The above formulations are made by making a syrup by dissolving the
sugar and arabinogalactan in solution at about 75% solids at boiling, and

5 suspending titanium dioxide or calcium carbonate in this syrup. Flavor is not

mixed with the hot syrup, but added at low levels with one or more coats.

After the final coats are applied and dried, wax is applied to give a smooth

polish.

The above process gives a-hard shell coating. Often a dry charge of
10 powdered sugar or dextrose monohydrate may be used. This gives a
somewhat softer coating. A dry charge may be used to build up a coating,
but then finished with a straight syrup to obtain a hard shell. Table 13 gives
these types of formulas.
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TABLE 13
RY WEIGHT P N

EX.96 EX 97 EX88 EX.99 [EX. 100 EX 101
SUGAR 71.5 81.4 - - 87.5 -

DEXTROSE - - 7.5 88.3 - 87.1
MONOHYDRATE

POWDER 20.0 15.0 - - - -
SUGAR*

POWDER . - - 200 10.0 - -
DEXTROSE*

ARABINO- 2.0 3.0 20 3.0 8.0 8.0
GALACTAN
POWDER

ARABINO- - - - - 40 40
GALACTAN
SOLUTION

FLAVOR 0.4 0.5 0.4 0.6 0.4 0.8
WAX 0.1 0.1 0.1 0.1 0.1 0.1

5 * Powder and/or crystalline.sugar may be used.

in Examples 98-99, arabinogalactan is blended in the sugar syrup. In
Examples 100 and 101, arabinogalactan powder is dry charged after a
arabinogalactan solution is applied in the first stages of coating, then this is
followed by a hard shell coating of sugar solution or dextrose solution.

10 Arabinogalactan may also be used in coating of sugariess gum
centers. Like sugar gum centers, the base formulation can be increased in
proportion to the amount of coating applied to the center. Formulations with
and without arabinogalactan similar to those found in Tables 6, 7 or 8 for low
and high moisture gum can be used to make gum centers. Generally, the

15 base level may be increased to 30-46% with the other ingredients
proportionally reduced. Some typical gum formulas are in Table 14.
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TABLE 14
(WEIGHT PERCENT)

EX. 102 EX. 103 EX.104 EX 105 EX 108 EX 107 EX. 108
GUM BASE 36.0 35.0 30.0 30.0 30.0 40.0 30.0
CALCIUM - - 5.0 10.0 15.0 - -
CARBONATE
SORBITOL 43.3 453 46.3 40.3 448 417 48.5
MANNITOL 10.0 10.0 5.0 10.0 - 80 100
GLYCERIN - 8.0 2.0 - 8.0 20 20
SORBITOL 10.0 - 10.0 8.0 - 6.0% 10.0%
LIQUID
FLAVOR 1.5 1.5 15 1.5 20 2.0 13
HIGH 0.2 0.2 0.2 0.2 0.2 0.3 0.2
INTENSITY
SWEETENER

5 a) Lycasin brand hydrogenated starch hydrolyzate used instead of
sorbitol liquid .

In the above center formulations, the high intensity sweetener used is
aspartame. However other high intensity such as alitame, acesulfame K,
salts of acesulfame, cyclamate and its salts, saccharin and its salts,

10 sucralose, thaumatin, monellin, dihydrochalcone, stevioside, glycyrmrhizin and
combinations thereof may be used in any of the examples with the level
adjusted for sweetness.

Lycasin and other polyols auch as maltitol, xylitol, lactitol and
hydrogenated isomaltulose may also be used in the gum center formulations

15 - at various levels similar to those shown in Table 10. The texture may be
adjusted by varying glycerin or sorbitol liquid. Sweetness of the center
formulation can also be adjusted by varying the level of high intensity
sweetener.

Arabinogalactan is especially useful in sugariess coatings with xylitol,

20 sorbitol, maltitol, lactitol, hydrogenated isomaltulose and erythritol.
Arabinogalactan acts as a binder, film former, hardener of the coated peliet.
The following table gives formulas for a xylitol coating:
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TABLE 15
(DRY WEIGHT PERCENT)

EX. 108 EX. 110 EX. 111 EX 112 EX.113 EX 114
XYLITOL 84.8 92.4 80.7 80.1 80.9 888
ARABINO- 4.0 6.0 7.0 8.5 85 10.0
GALACTAN
FLAVOR 0.5 0.5 0.7 0.7 09 0.5
TITANIUM 0.5 0.9 - 0.5 0.5" 0.5"

. DIOXIDE
TALC 0.1 0.1 01 0.1 0.1 0.1
WAX 0.1 0.1 0.1 0.1 0.1 0.1
COLOR* - - 14 - - -
5 * Lake color dispersed in xylitol solution

- Calcium carbonate used in place of titanium dioxide

The above formulas are used to coat pellets by applying a xylitol/
arabinogalactan solution in multiple coats and air drying. Color or whitener is
also mixed in the solution. After pellets have been coated and dried, talc and

10 wax are added to give a polish.

Like xylitol, erythritol coating also requires a binder, film former, and
hardener in the coating to make an acceptable product. The following
formuiations can be made:

"
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TABLE 16
DRY WEIGHT PER

EX. 11§ EX. 118 EX 117 EX 118 EX 118 EX. 12

ERYTHRITOL 93.8 81.5 80.2 90.1 88.4 86.8
ARABINO- 5.0 7.0 8.5 8.5 10.0 12.0
GALACTAN

FLAVOR 0.5 0.4 0.7 0.7 0.9 0.5
TITANIUM 0.5 0.8 - 05 0.5 0.5
DIOXIDE

TALC 0.1 0.1 0.1 0.1 0.1 0.1
WAX 0.1 0.1 01 - 0.1 0.1 0.1
COLOR - - 1.4* - - -

* Lake color dispersed in erythritol solution

The above formulas are used to coat pellets by applying a erythritol/
aabinogalactan solution in multiple coats and ‘air drying. Color or whitener is
also mixed in the solution. After pellets have been coated and dried, talc and
‘wax are added to give a polish. _

10 For coating formulas based on sorbitol, maititol, lactitol, and
hydrogenated isomaltulose, arabinogalactan can be used as a binder and film
former, and a crystallization modifier to help facilitate coating. Generally
these polyols are more difficult to coat using only a straight syrup, but with
proper technique a good smoo_th hard shell can be made. However, it may be

1. preferable to add a dry charge to quicken the drying process before the
pellets get toq' ‘sticky. The following formulations may be used.
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TABLE 17
RY HT PERCE!

EX.121 EX. 122 EX. 123 EX 124 EX 125 [EX 126

SORBITOL 96.8 84.9 82.1 86.8 78.1 68.5
SORBITOL - - - 100 20.0 25.0
POWDER

ARABINO- 20 4.0 6.0 20 3.0 4.0
GALACTAN

FLAVOR 05 0.4 0.7 0.5 0.3 0.7
TITANIUM 05 0.5 1.0 0.5 0.4 0.8
DIOXIDE

TALC 0.1 0.1 0.1 0.1 0.1 0.1
WAX 0.1 0.1 0.1 0.1 0.1 0.1

5 Sorbitol powder is used to dry charge in the early stages of coating.

Sorbitol, arabinogalactan, and whitener is blended into a syrup and applied to
pellets. After all coating is applied and dried.'talc and wax are added to give
a polish.
In a similar manner, coatings with maltitol, lactitol, and Iiydrogenated
10 isomaltulose may be made in the coating formulas in Table 17 by replacing
sorbitol with any one of the other polyols and sorbitol powder with the polyol
powder. Like sorbitol, the cther polyols may become sticky during the coating
and drying process, so the dry powder charge may be needed to give the
proper drying. In the later stages of the coating process, less arabinogalactan
15 could be used and a more pure polyol syrup could be used to give a smooth
surface. Also, the dry charge would only be used in the early stages of the
coating process.
In addition to dry charging with the specific polyol, other ingredients
may be added to the dry charge to help absorb moisture. These materials
20 could be inert such as talc, calcium carbonate, magnesium carbonate,
starches, gums like arabinogalactan, gum talha, gum arabic or other moisture
absorbing materials. Also, powdered sweeteners or flavors could be added
with the dry charge.
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Some polyols such as sorbitol, maltitol, lactitol, or hydrogenated
isomaltulose are not sufficiently sweet compared to sugar or xylitol, so high
intensity sweeteners may be added to the coating, such as aspartame,
acesulfame K, salts of acesulfame, cyclamate and its salts, saccharin and its

5 salts, alitame, sucralose, thaumatin, monellin, dihydrochalcone, glycymhizin,
and combinations thereof. If a hot syrup is applied, heat may degrade the
sweetener so only stable sweeteners should be used. Generally high
intensity sweeteners are added with the polyol/arabinogalactan solution to
obtain an even distribution in the coatings.

1' Liquid flavors generally are not added throughout the coating but at
specific points throughout the process. When flavor is added, less air is used
for drying until the flavor coating is covered by the next coatings and dried.
Flavors may be various spearmint, peppermint, wintergreen, cinnamon, and
fruit flavors to yield a wide variety of flavored chewing gum products.

15 It should be appreciated that the compositions and methods of the
present invention are capable of being incorporated in the form of a variety of
embodiments, only a few of which have been illustrated and described above.
The invention may be embodied in other forms without departing from its spirit
or essential characteristics. The described embodiments are to be

20 considered in all respects only as fllustrative and not restrictive, and the scope
of the invention, therefore, indicated by the appended claims rather than by
the foregoing description. All changes which come within the meaning and
range of equi\;‘alency of the claims are to be embraced within their scope.
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| CLAIM:
1. A chewing gum composition comprising:

a) about 5% to about 95% gum base

b) about 0.1% to about 10% of a flavoring agent, and

c) about 5% to about 95% bulking and sweetening agents,
the bulkking and sweetening agents comprising arabinogalactan.

2. The chewing gum compaosition of claim 1 wherein the
arabinogalactan is in the form selected from the group consisting of powder
arabinogalactan, arabinogalactan syrup and mixtures thereof.

3. A chewing gum product including arabinogalactan wherein the
arabinogalactan is used as a dusting agent on the surface of the gum.

4. A coated chewing gum product comprising a gum pellet coated

‘with a hard coating, the hard coating comprising arabinogalactan._

8. The method of Claim 4 wherein the arabinogatactan comprises
0.5 to 40% of the hard coating.

6. The method of Claim 4 wherein the hard coating further
comprises a polyol selected from the group consisting of xylitol, lactitol,
maltitol, hydrogenated isomaltulose, erythritol and mixtures thereof.

7. ‘the method of Claim 4 wherein the hard coating further
comprises a flavor.

B. The method of Claim 4 wherein the hard coating further
comprises a high potency sweetener.

8. The method of Claim 4 wherein the hard coating further
comprises a sugar selected from the group consisting of sucrose, dextrose,
maltose and mixtures thereof.
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10. The method of Claim 4 wherein the hard coating further
comprises a coating modifier.

11. A method of making chewing gum comprising the steps of: -
a) coevaporating an aqueous solution comprising
5 arabinogalactan and a plasticizing agent to form a syrup, and
b) mixing the syrup with gum base, bulking agents and
flavoring agents to produce a gum composition.

12. A chewing gum composition sweetened at least in part by
" aspartame, the gum composition containing an effective amount of
1? arabinogalactan to stabilize the aspartame against degradation into non-
sweetening derivatives.

13. A method of making chewing gulm comprising the steps of:
a) codrying a solution containing arabinogalactan and a
sweetener selected from the group consisting of sugar sweeteners, alditol
15 sweeteners and high-potency sweeteners, and
' b) mixing the codried arabinogalactan/sweetener with gum
base and flavoring agents to produce a gum compasition.

14.  Aliquid filled chewing gum product wherein the liquid fill
comprises arabinogalactan.
20
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@ Chewing gum composlition and Its production.

® A reduced calorle, high base content chewing gum composition is disclosed which possessss a greater,
mors intense initlal flavour impact of increasad duration. lte preparation utilizes highly fractionated or rectified
flavour oils from which are removed some ferpena components, e.g. the monoterpene and sesquiterpene
components, resulting In an enhanced and sustained flavour ralease from the gum base. The "deterpeneaied” cila
have a lesser affinlty for the gum base allowing for the use of higher gum base levels for the raduction of
calories without the flavour olis being trapped therein. The susteined flavour release Is also Improved by the
complete or partial renewal of several bitter tasting components previously associated with the olls.
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CHEWING GUM COMPOSITION AND ITS PRODUCTION

To reduce celories In chewing gum it is often necessary to replace the soluble sugar and/or suger
alcohol bulking agents with low calorie ailematives. The soluble sugar and sugar alcohol bulking agents not
only impart necessary swesiness but also a discontinuity o the gum base which resulis in a softer more
pleasant chew and mouth feel.

Flavor releass from chewing gum is influenced by many factors, the most important of which are the
type and amount of gum base and the type and amount of flavor. The composition of the flavor, if varied,
may result in a change of flavor releass cheraciaristica. The gum base on the other hand, acte as a frap for
the flavor. The stronger the affinity of the flavor components for the gum base, the siower will be the flavor
release from the gum.

The problem of siow or delayed flavor releass from chewing gum bacomes acute when gum bass
content Is high. The current trend and popularity of low or reduced calore chewing gum producis
necossiiaies the uee of high gum base levels. An Increase of gumn base levels requires an appraciabie
increass of flavor levels in the gum. This Increase, however, does not solve the probiem of siow flavor
relaase and delayed Initial flavor Impact upon chewing. Moreover, an appreciable increase in the flavor
ingredient may resutt in axcessive softaning of the gum giving a poor chew and texture. Good flavor impact
and susiained flavor release are desirable atiributes in any chewing gum, especially In reduced calorie, high
base contant chawing gums.

Tha present Invention relates generally 1o an Improved low calorle, high base content chewing gum
composition with an Increased fiavar intensity, duration, and method for its preparation. Mare specifically,
the prasent Inveriion relales to the use of spsclally extracted or fractioneted flavour olls which bring about
an enhanced and sustained flavour release in chewing gum compositions with high gum bess preparations.
in particular, the pressnt invertion concems the use of highly fractionated terpeneless and sesquiter-
peneless mint olis In high gum base coniant gum compositions with results In superlor flavour eisase
attributes.

U.S. Patent No. 3,867,262 io Rockiand st al. discioses 2 process for the preparstion of terpenciess
essential olls whereby the oll Is dstiled to remove nonwvolatile materiale. The volatiie components are
adeorbed onto a solld alumina adsorbent which has been pre-treated with ethyl acelais that alters the
relative affinity of the adsorbent for the terpenes and for the oxygenated components of the oll. The
terpenes are separated from the desired constituenis of the oll by elution of the adsorbent wih a
terpenephliic soivent.

According to one aspect of the present Invention, there is provided a low calorie, high base content
chawing gum composition with improved Ravowr Intensity and duration, comprising:-

(®) a gum base in an amount of from 50% to B0% by weight of the composition;

(b) a favour ol from which soma or all of the terpsne componenis originally present have bsan removed;
{c) an intense sweatsner in an amount of from 0.01% to 3.0% by weight of the composttion; and

(d) a bulkdng agent in an amount of from 10% to 40% by weight of the compoaiticn.

According to another aspect of the presant invention, thare is provided & process for producing a low
calorie, high bass chewing gum composition with improved flavour Intensity and duration, the process
comprising:-

(8} admixing a melted soft PVA-based chewing gum base with a bulk ewasetening agent until a uniform
mixture s formed;

{b) optionally admixing a filler and/or a colourant until a uniform mbdure ls formed;

{c) admixing an artificial Intense sweetener untll a uniform mixture is formed;

{d) slowly admixing a flavouring cil from which some or all of the terpene components originally prasent
have been removed;

{8) mixdng until & homogensous mass ie formed; and

{f} cooling the resulting mix to form a chewing gum and recovering the product.

The flavour oll is preterably a mint ail. Preferably the terpenes which are removad from the flavour oil
are removed by extraction or iractionation.

Reference will be made Ister herein to the drawings, in which:-

Fligure 1 |s a graph depicting the flavour releasa rates of standard peppermint gum (A) with two gum
compositions (B + C) made with fractionatad and terpeneless peppermint olls of the present invention;
Fgure 2 I8 & graph comparing the overall degree of llikdng as axpressed by a teat panel ovar time for the
same three gum compositions comprisad of standard peppermint oil (A) and fractionated mint olls (B8 +
C) of the present Invention;
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Figure 3 is a graph comprising the change in fiavour Intensity over time that occurs in a gum with
standard peppermint oil (A) and a specially fractionated peppermint cil with a lower menthonic fraction
{D); and

Figure 4 is a graph comprdsing the overall degree of llking as expressed by a taste panel over time for a
gum with stenderd peppermint oll (A) and one with a specially fractionatad peppermint oll with a lower
meanthonic fraction (D).

Althaugh any sultable flavour olis may be employed, mint olls are prefermed, and much of the following
description relates to mint oils, although many of the meiters mentioned in relation o mint olls are
applicabla to other flavour alle. The mint ofls thet impart the flavour of interast can be fractionated or
raciified by vacuum distillallon or on a spinning band column. The fractionation removes the "heads™ and
"tails” of the oil components which are essentially monoterpenes and sesquiterpenes. The removal of these
compounds from the all reducaa the affinity of the flevour oll for the gum base and, therefore, better up
front flavour Impact, greater sustalned Ravour releese and Improved taste are made poasibils.

The reduced calorie chewing gum compositions of the present Invention can be prepered as a veriety
of gum products such as stick gum, alabs, chunk, balls, ropes, tablets and/or centre-filled gum products. in
order to produce a reduced calorle or iow calorle gum, it Is advisable and necessary 1o Increase the gum
base to high levels thereby reducing the ctherwise caloric components such as cerbohydratas and bulk
sweetners.

Most reduced or light calorie chewing gum compositions generally contain about 25% by weight of a
wailsr-insoluble gum base, inert fillers ar texdurizing agents in amounts of at least 40% by waight up to 90%
or more, 2 water-sofuble flavouring agent and water-soluble sweetensers such as sucrose and com syrup or,
in sugariess gum, sarbitol, mannitol and artificial swestenars. Also Incorporated within the gum base may be
plesticizers or softeners fo Improve consistency and texiure of the gum.

The gum base of reduced or Aght calorle chewing gum generally contains a natural rntbber gum base, a
synthetic rubber gum base and/or mixtures thereof. When aynthetic gum bases are ulikzed, the preferred
elastomer component hes been the siyrene-butadisne copolymer (SBR). Gum base is nancaloric and
insoluble. A chewing gum compoettion high in gum base content may aleo thus be reduced In calories.

Previous attempis o produce such high gum base content low calorie chewing gum compositions heve
rasulted In products with a hard, tigit, rubbery chew and poor texture.

The type and amount of gum bese empioyed will vary greaily depending on various faciors such ss the
intended bulk swestsner content of the final product, tha type of base used and other components usad to
make the final product The chewing gum composifions of the present invention preferably contein a soft
polyvinyl acetate (PVA) gum basse. In general, gum base amounts of 50% to 85% by weight of the final
chewing gum composition are acceptable for use In the chewing gum compositions of the prasent Invention
with preferred amounts being from 55% fo 85% and more preferred amounts being from 80% to 70% by
weight.

Soft PVA gum bases are defined as providing a hydrophilic chew character 1o the chewing gum, which,
when formulatad Into a chewing gum, results in a composition thet absorbs molsture to swell and soften In
the mouth. This results in a pleasant, molst chaw.

Preferably, the gum base used in this Invention may be any water insoluble gum base having polyvinyl
acetate as an Ingredient together with a natural ar synthetic elastomer or mixtumnes thereol. Such gum bases
are known in the art and an example of such a soft PVA-containing gum base !s found In U.S. Patent No.
4,480,385 which is hereby incorporated by reference. lllusirative axamples of natural elastomers in gum
bases include, without limitation, substances of vegetable ocigin such as chicle, [slutong, gutta percha and
crown gum. Examples of synthetic elastomers include, without Amitation, isobutylene-isoprene copolymers,
styrene-butadiene copolymers, polysthylene, polyisobutylens and mbxures thereof.

The elastomer content employed is in an amount of from 0.5 to 20%, and prefermably 2.5% t 15% by
weight of the gum base. When the total amount of elastomer is below 0.5% the base composition lacks
elasticlty, chewing texture, and cohesiveness wherees at amounts above sbout 20% the formulation is hard
and rubbery and maintains a tight chew.

The gum base composition contains elastomar solvents to ald In softening the polymer components.
Such elastomer soivents comprisa mathyl, glyceryl or pentaerythritol estecs of rosins or modified rosins,
such as hydrogensted, dimerized or polymerized rosins or mbdurss therecf. Examples of elastomer
solventa sultable for use herein Include the pentserythritol ester of pariially hydrogenatsd wood rosin,
pentasrythvitol ester of wood rosin, giyceryl ester of partiaily dimerized rosin, glyceryl ester of polymerized
rosin, gtycery! ester of tall oll rosin, glyceryl ester of wood rosin, and partially hydrogenatsd wood rosin and
partially hydrogenated methyi ester of wood rogin; terpene reeins including polyterpene and polymers of
alpha-pinena or beta-pinene and mixtures thereai. The slastomer solvents may be employed In amounts
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ranging from 2% to about 55% and preferably from 4% to 18% by weight of the gum base. Amounts below
about 2% cause the chew charecteristic to be hard and result in Inconsistent flavor release. Amounts above
55% causs a soft preduct to form which destroys the chew characteriatic.

Vinyl polymers, and In particular polyvinyl acetste (PVA)} serve as excallent gum bases. The preferred
PVA has a moleculer welght of at least 2,000. Such meteriels are commaerclally avallable in various
moleculer woaights which can be succeestully used. Preferably, any PVA ulilized in the present invention wil
heve a medium molecular weight of 35,000 to 55,000 and blends of low and medium malecular weight
PVA's are acceptable. The polyvinyl scetate ie employed In amounts of 5% to about 46% by weight and
prefoerably 7% to 35% by weight. Theee materlals when ugsd in such high amounts ald in exiending the
elastomer mixture while maintalning product Integrity and also provide a hydrophille soft chew. Amounts
below about 5% cause the bsse tov be unstabie. Amounts above 45% cause segregation of gum
conetituents o ocaur.

QGtyceryl monostearstse may be used as a sultable emulsifier. When abesnt, the formulation usually has
& poorer stablity and lacks acceptable texture. It I3 befleved that the glyceryl monostesrate sids In bringing
the normally Immiacible constiluents fogether in such a way thet they farm a single finaly dispersad stabls
syatem. This emuistiier also simpiifies the incorporation of flavors into the final base and sids In rstaining
fingly divided scivents within the gum base complex. The glyceryl monostaarate is employed in amounts of
1% fto 15% and preferably 3% to 8%. Additional emulsifiers may also be Included, notebly lecithin, fatty
acid and monogiycorides, diglycerides and triglycerides, propylene glycol monostearste and mbdures
theraof. Such materials may be used in the amount of 1% o 25% by weight.

The gum base formulation genersily also employs wax material. The waxes have been found in softan
the polymer elastomer mixiure and improve elasticily of the chew character. The waxes employed am
preferably microcrystallne wa, paraffin wax and combinetions thereof. Ussful amounts are from 2% to 25%
by welght and prefersbly from 2.5% to 20% by weight of the gum base composition. Praferably these
waxes are usad In combination n amounts of 5% to 20% microcrystalline wax and 3% to 15% paraffin wex.

A varely of additional ingredients such as plasticizers or softeners may optionally be added. These
materials are optional and not essential in the present formulation. Such materials include hydrogenated
vegetable dlls, lanolin, stearic acid, sodium sieerate, potassium stearate, glyceryl triacetats, acetylated
monoglycerides, glycerin and the llke and mixtures thereof. Such materials when Incorporeted Irto the gum
base oban a variely of desisbls texture and consistency properties. These Individual matnrials are
generally ampioved in amounts of up to 30%, preferably 1% to 25% by weight and most preferably In
amounts of from 1.5% to 12% by weight of the gum base compositfon. Because of the low molecular
weight of these compounds, they are able to penetrate the fundamental struciure of the bese making Rt
plastic and [ess viscous.

The bulk swestening agent may be salectad from & wide range of water-soluble agants. Without belng
limited o particular sweetaners, repressntative lkusirstions sncompass monosaccharides. disaccharides,
and polysaccharides such as xylose, ribose, glucose, mannoss, galactose, fructoss, dexdrose, polydexdross,
celiulose, sucrose, mallose, partially hydrolyzed starch or corn syrup solids, palatinit and suger akcohols
such as sorbitol, xylltol, mannitol, maititel and mbdures tharaof.

In general, the amount of bulk sweatensr may vary with the desired amount of sweetness selected for a
particular chewing gum composition and should be & quaniity adequate to provide sufficlent discontinulty %o
the gum base. This amount will normally be lsss than about 50% by weight when using an easlly
extractable sweetener. The watsr-soluble bulk swestensrs described above are preferably used in amounts
of at least 5% to 35% by welght, and most preferably from 10% to 25% by welight of the final chewing gum
composition. The artificlal Intense swuetener may be selected from water-soluble artificlai sweeteners and
dipeplide-based sweeteners, including mixtures thareof. Without baing fmited to particuler sweeteners,
representative illustrations encompass the soluble saccharine salts, i.e., sodium or cakcium saccharine saits,
the free acid form of saccharin, cyclamata salls, acesuffame-K and the like, dipeptide sweeteners such as
L-aspartyl-L-phenylalanine methyl ester and materialy deecribed in U.S. Patent No. 3,192,131 and the like,
and chlorosucrose compounds.

The intense swestaner is added In an amount greater than 0.01% by weight in order to provide longer
lasting sweetness to the chewing gum composition. Amounts of up o 5.0% by weight are acceptable, and
amountz up to 2.5% by welght are preferred. Amounts up to 1.00% by weight are most preferred, and most
preferably betwean 0.10% to 0.80% by welght of intense swaeisner will be used. This quartity of Intanse
swestener In combination with less than 50% bulk sweetener unexpectedly provides a chewing gum
composiion having longer lasting sweeitnass. The sweetensr Is administered In elther the fres form, the
encapsulated form or in mixiures thereof to provide a caneistent dellvery of longer [asting sweetness.

Encapsulated delivery systems for the sweetening agents comprise a hydrophoblc matrix of fat or wex
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surrounding a sweetener or flavoring component. The fais may be selected from any number of conven-
fional msterials such as fatty acids, glycerides, polyglycerol asters. sorbitol esters, and mixures thereof.
Bxamples of faity acids include hydrogenated and partially hydrogenated vegetable oils such as palm oil,
palm karnel oll, paanut oll, rapesead oll, rice bran oil, soybean oll, cotionseed oll, sunflower oil, safflower cil
and mixtures thereof. Other fatty acid oils are contemplated. Glycerides which are ussful Include mono-, di-
and triglycerides.

Useful wexes are chosan from among the group consisting of natural or synthetic waxes and mixtures
theraot. Non-limiting examples Include peraffin wax, petrolatum, carbowax, microcrystalline wex, besswax,
carnuba wax, candellila wax, lanciin, bayberry waex, sugarcene, spermaceti wax, rice bran wax and
combinations thereof.

The fats and waxes may be used individually or in combination in amounts varying from 10 t0 70% by
welght of the dellvery system, and preferably in amounts of 40 to 58% by weight When used in a
combination, the fat and wax are preferably present in a ration of about 70:10 to about 85:15 of fat to wex.

Typical encapsulated flavor or sweelener delivery systems are disclosad in U.S. Patent No. 4,587,970
and U.S. Patent No. 4,722,845 which are hereby incorproated by reference. The chewing gum composition
of this invention may addiionally Include the conventional additives or coloring agents such as titanium
dioxide: emulsifiers such as lecithin and glycerol monostearste; and filers such as dicalclum phosphate,
aluminum hydroxide, alumina, aluminum silicates, teic, calcium carbonste and combinations thereof. The
total amount of fillera present is generatly up to about 10% by weight. The coloranty useful in the present
invention include the pigments thet may be Incorporated in amounts of up to about 8% by weight and
proferably up o about 1% by weight. A preferred pigment Is itanium dioxide, also the colorants may
include other dyes sultable for food, drug and cosmetic applications, and inown as the FD&C dyee and the
ike. The materfals accaptable for the foregoing spectrum of use are preferably water soluble. llustrative
axamples include the Indigo dye, known as FD&C Blue No. 2, which Is the disodium salt of the 5,5
indigotindisulfonic acid. Simllarly, the dye known as FDAG Green No. 1, comprises a triphenyimethane dye
and Is the monosodium sait of 4-{4-N-ethylp-{sulfobenzylaminojdiphenyimethylene}{1-{N-ethyl-p-sul-
foniumbenzyl)-2.5-cyclohaxadienimine]l. A full recitation of all FD&C and D&C colorants and their cor-
responding chemical structures may be found In the Kirk-Othmer Encyciopedia of Chemical Technology,
Third Edition, in Volume 6 at pages 561-585, which text la accordingly incorporatad herdin by refsrencs.

The flavor oll that is incomporated Into the high gum base composition has been fractionated or rectifled
using standard distillation equipment-fo remove the terpene components that possess the high affinity for
the gum base and cause the flavors to be trapped therein. This is camled out through stendard distitiation
procedurss using a vacuum distillation apparatus or a spiming band column. Terpenes themeeives are
simple, non-saponifiable lpide which are multiples of the lsoprene molecule (CsHg) whose molecular
formula (f) fa set forth below.

(1) . ﬁ’z

c-cly

2R

Monoterpenes (Il) are baslcally comprised of two of the above iscprene units whereas sesquiterpenes
{lll) are comprised af three of thess unita.
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Standard deterpenation, which resulis in removal of most of the "head™ (monoterpene) fraction from the
essontial oil is also beneficial In providing enhanced flavor release. The benefit, however Is leas than when
the fractionation of the oll Is from the "head" as well as the “tall* fractions.

An idiional type of fractionation of peppermint oit was done by extensive distilistion or rectification
whereby more of the head and tall s well as specific middis fractions were removed. It is evident that
repesiad distiistions in this manner removed not only the mono- and sesquiterpenes but the menthonic
fraction s well In a number of the mint flavor olla.

The mejor constituents of the “menthonic” fraction are menthone, its 'somer lso-menthone, and
menthofuran. Menthone haes been tradiionally understood to be an essentiel component of psppermint ail.
Reducing the oil to more than 50% of the menthone and Iso-menthone content as well as removsl of the
major portion of menthofuran has resulted In an Impreved quality ofl. The improved oll possessed a clean
mentholic sensation without the heavy herbel and resinous character. The oll had a reduced biter taste and
it would appear that the removed menthonic fraction and the tall fraction ssem to contribute to the
unpleasant bitter taste of peppermint.

Flavoring cils of particular utifity In the practice of the present invantion are thoes of the mint vasdety
such as peppermint, spearmint and com mint (menthe arvensis). The amount of deterpenated flavor oll
employed is normally a maiter of praferance but & has been found that amounts ranging frorn approxk
mately 0.1% to approxmatsly 4.0% by welght of the final chewing gum composifion are usable with
amounts of 0.3% to 3.0% by welght being prefared. The mint clls of the present invention can be utiiized
as the soile flavorant or can be cambinad with other standard single distilialion mint olls.

A method for forming the chewling gum of the invention includes meliing the gum base and mixing the
gum base in a keitle with a partion of the buik sweatening agent untll a unilorm mbdure is formed. The
balance af the swesatening agent, flavor, artificial intense sweetenar and other conventional Ingredients, it
any, are addad next with continued mixing until a homogenaous mass I8 formed. The product is recovered
from the istile and shaped o form stick, siab, chuni, ball, rope, shreddad, tablat and/or center-filled gum
products. .

An flusirative process invoives first meiting the gum baas at a temperature from about 70° G to about
120° C and mbdng the gum base In the kattle with 2/3 or ¥4 of the sweetening Ingrediants for 2-8 minutes.
To this mixwre, optional fllers or colorants are added and midng Is continued for 1-4 minutes. The
remaining sweetening Ingredients are added and while mhdng Is continued, the flavoring agent |3 added
sipwly. The mbdng Is continued until a homogsneous mass Is formed. The gum la discherged from the
kettlo and formed into I8 desired shapes such as sticks, slabs, chunks, balls, ropes, shredded, tablets
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and/or center-fllled.

The following exampiles serve to provide further appreciation of the Invention but are not meant In any
way to restrict the effective scope of the claims. All parcentages throughout the specification are by weight
% of the finai composition unieas otherwizs indicated.

Example 1:

Three peppermint flavored high-base chewing gums were prapared according to standard gum making
10 procedures disclosad hereln and lnown in the art In the foliowing formulations:

ingredient ) A B c
Gum base 85.00% | 850% | 685.0%
15 Polyols 26.23 2823 282
Sofisnera 520 520 520
Aspariame 035 035 0.35
Encapsulated Aspartame 082 082 0.92
" Peppermint oll:
Low rectification, standard ot 180 - -
High rectification - 1.90 -
High rectification & deterpination - - 1.90
Spmay-driad peppermint favor 0.40 040 0.40

The gum samples ware chewsd for 15 minutes and were rated by experienced and axpert testera for

flavor Intansity and flavor, idng &t 1, 5, and 15 minutes of the chewing period. The intensity and flavor
2 tiking ratings of the guma on chewing are showrt in Figures 1-4.

As shown In Figure 1, sample G which containe highly fractionated and deterpenated peppemmint oll
resutted in higher intenalty flavor, [.8. higher flavor release throughout the chewing period. A susteined flavor
reloase was zitsined even after 30 minutes chew. Sample B, which contained highly rectifled oil but wes not
fully deterpenated, had higher flaver release than the control sample, {A). Both samples B8 and C wars also

* ratad higher in llking than the conirol in the later stage of the chew period (Figure 2). The inventive highly
fractionatad oils resulted in very pleasant and leés bliter tasting gums than the unfractionatad oll.

The peppermint oll in sample C was epecially fractionaied {0 remove the monaterpenes fraction,
*heads® and the mejor portion of the "tall™ fraction, which contzins the sesquiterpene compounds and their
derivatives. Sample B, on the other hand, containad a moderately fractionated cil with appradmately 50%

© ramoval of the moncterpens and tall sesquiterpene fraction. Sample A was redistilied to conform with USP
specification, whereby only a small fraction of the ail was removed.
Example 2
*® A high base chewing gum was praparad with a lower-menthone fraction oll as follows:
Ingredient D
@ Gum base 85.00%
Polyal 2823
Softeners 5.20
Aspartame 0.35
Encapsulated Aspartame 0.92
- Highly rectified & deterpinated peppermint oll with low menthonic fraction 1.90
Spray-dried pepparmint flavar 0.40

HH00CHD: <EP__o42T60EAS | _»
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Aa shown in Figures 3 and 4, the gum made with the lower menthone peppermint ail was rated supearior
by the expert taste pansl and was considered belier tasting, less bitter, cleaner and possessed more
memntholic flavor, having higher and more sustained fiavor releass than the conirol gum, A.

Figure 1 shows that the highly rectifiad and deterpenated oll Is more Hked and has higher flavor
intensity on chewing. The flavor intensity is mors suetsined, |.e. the drop In ntenslty from initial impact to
the latter chew i9 Jees, in the guma with higher rectification and more deterpanated ofis (B, C). Figures 2
and 3 show lower Intensity and lower liking retings for the standard rectiled all (A) then for the highly
fractionated end lower menthone afl {D).

Gas chromatographic analysea were performed on olls used In the preceding examples. The results ars
in Teble 1. The data show the fractfons of peppemmint aif which were aifected. The olla B, C, and D of the
prasent invention are considerably lower in the "head fraction,” which includes the nan-oxygenated
monoterpenss (imonense, alpha-pinene, beta-pinens, sabinens, terpinolens), cineole, and 3-octanol. They
ara also lower In the "tall fraction,” which includes pulegone, germacrens and other sesquiterpenee.

Table 1
Comparative gas chromatographic analyses of the peppermint oile.
Companent Af%)| B(%) | C(%) | D% | E(%)
Isohutyraidehyde 0.04 0 0 0 0
lsovalerakdohyde 0.18 0 0 a Q
A-Pinene 0.73 0 0.10 0 0
B-Finene 085 0 025 0 0.02
Sabinena 0.45 0 0.12 0 0.01
Myrcene 020 2 0.07 0 a.02
A-Tarpinane 0.34 0 0 0 007
L-Limonene 1.40 0.1 0.68 0 0.30
1.8-Cinecie 464 037 28 0 1.81°
Cis-Ocimane "1 030 | oo8 | 017 | O 0.08
G-Terpinene 0.88 020 0.54 0 (15}
P-Cymens 0.18 0 0.15 0 0.05
Terpinolana Q.15 0.14 Q.11 a 0.14
3-Octanol 0.24 0.14
1-Octon-3-ol .17 0.1 017 0 0.00
trans-Sabiness Hydrate 1.04 1.04 a.12 0.18 0.88
L-Menthona 18.33 | 23.13 | 2228 | 1084 | 23.80
Menthofuran 1.84 202 185 050 2.30
Iso-menthone 283 3.30 an 204 3.16
B-Bouwbonene 045 035 0.43 081 042
Linalool 022 023 0.18 0.32 0.3
Menthyl Acetain .14 5.15 458 T.54 442
Neo-menthol 404 5.04 8.75 948 531
B-Caryophyllene 182 | o8 | 137 | 207 | os0
Terpinen-4-ol 1.13 1.43 1.62 1.05 117
L-Maathol 41.11 | 51.36 | 4887 | 6357 | 48.77
Pulegone 128 1.09 1.48 183 1.38
Qermacrene-D 212 0.37 1.82 0.70 1.88
Plperitone + 0.60 0.64 0.82 0.82 058
Viridiflorol 0.37 0.18 0.10 0 0.18
A : Standard peppermint oil
B : Highly fractionated and terpensiess oil
C : Moderate fractionation :
D : Special fractionation & lower menthone fraction
E : Terpenelsss oll, standard deterpanetion, "head” fraction cut only.
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The lower menthone oil, as shown in Table 1, not only has very low "head"” and "tall" fractions, but also
was taliored to reduce the smount of ather components which are not disturbed in traditional dietlilations
and processing of pappermint oil, e.g. 3-octanol, 1-octen-3-cl, menthofuran, and [so-menthone. The
monoterpanas in this oil wers complately removed, while In the highly fractionated cil (B) traces of them
remained.

As will bacome clear 1o one akilled in the art, many processing parameters, flavor agents end other
embodimenia of the present Invention may be varied or changed to 2 minor degree and these minor
modifications should nat be regarded s & departure from the invertion as described hersin, All guch
embodimente ara intended to fall within the epirit and acope thareof as definad by the following claims.

1. A low calorie, high base content chewing gum composition with improved flavour intensity and duration,
comprising:-
{a) & gum basa in an amount of from 50% to 80% by weight of the composition;
(b) a fiavour oil from which some or all of the terpene components originally present have been removed;
(c) an intense sweetener in an amount of from 0.01% to 3.0% by weight of the compaosttion; and
{d) a bulking agent In an amount of from 10% o 40% by welght of the composttion.
2 A compoasition according to claim 1, whersin the gum bese comprises polyvinyl acetete (PVA) and a
natural or synthetic elestomer selectad from chicle, jelutong, gutta percha, crown gum, isobutylens-isoprane
copolymer, styrena-butadiene copolyrmer, palyeihylens, polyischutylene end mixtures therecof.
3. A compotsition according o claim 1 or 2, wheraln the gum base Is present in an emount of from 50% to
70% by weight of the composition.
4. A composition according to clalm 1, 2 or 3, wherein the flavour oll is a mint ol
5. A compoeitton according to clam 4, whersin the terpenes have been removed from the mint all by
exiraction or iractionation.
8. A composition according to claim 5, wherein the %erpanes which have been removed are monoterpenes
and/or sesquitsrpenes.
7. A composition according to claim 4, 5 or 8, wherein the mint ol is selected from peppermint, spearmint,
com mint and mbdures thereof,
8. A compoasition according to any preceding ctaim, wherein the flavour oll Is present In an amount of from
0.1% to 4.0% by weight of the compaaition,
9. A composition sccording to claim 8, wherein the flavour cil is presant in an amount of from 0.3% to 3.0%
by weight of the compoaition.
10. A composition according to any preceding claim, wherein the bulking agent is selectad from Xylose,
ribose, glucose, mannose, galactose, fructoss, dextrose, polydexiross, celluicss, sucrose, maltose, partially
hydratyzed starch or corn syrup solids, palatinit, sorbitol, xylttol, mannitol, matiitol and mixires theraof.
11. A composiion according to any preceding clalm, wherein the bulldng agent Is pressnt In an amount of
from 10% fp 26% by waight of the composiilon.
12 A composiion according to any preceding claimi whersin the intenss sweetener I3 selectsd from
sodlum or calcium saccharin salts, the free-acid form of saccharin, cyclamate salts, chlorosucrose deriva-
ives, dipeptide compouncs, acesuliame-K and mixtures thereof.
13. A composition according to claim 12, wherein the dipeptide compound is L-aspartyl-L-phenylalanine
methy! ester.
14. A composilion according to any preceding cleim, whersin the Intense aweeltener Is presant in an amount
of from 0.01% to 0.80% by weight of the composttion.
15. A procesa for producing a low calorie, high base chewing gum composition with impraved flavour
inteneity end duration, the process comprising:-
(a) admbdng a melted soft PVA-based chewing gum base with & bulk sweebsning agent untll a uniform
mixture is formed;
(b) opticnally acdmixing a filler and/or a coloumnt untl a uniform mixture is formed;
{c) admixing an ariifictal iIntense sweetener until a uniform mbdure is formed;
(d) alowiy admixing a flavouring oll frorn which some or all of the isrpene components originelly preaent
have been removed;
{e) mbdng untll a homogenecus maas ls formad; and
{T) cooling the rezulting mix to form & chewing gum and recovering the product.
18. A process according to claim 15, wherein the soft PVA chewing gum base ls present In an amount of
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from 50% to 80% by weight of the chewing gum compoaition and the artificial intanse awestener Is prasent
in an amount of from 0.01% to 3.00% by weight of the composition.

17. A process according to claim 15 or 18, condusted to produce a chewing gum composition according to
any one of claima 1 ip 14.

Claima for the following Contracting State: ES

1. A process for producing low calorie, high base content chewing gum composition with improved flavour
intensity and duration, which process comprises biending:-
(a) a gum base In an amount of from 50% to 80% by weight of the composition;
(b) a flavour oll from which some or all of the terpene components originally present have been removed;
(c) an intense swestoner in an amount of from 0.01% to 3.0% by weight of the composition; and
{d) a buldng agent in an amount of from 10% to 40% by weight of the composition.
2. A process according to claim 1, wherein the gum base comprises polyvinyl acetats {(PVA) and a netural
or synthetic elastomer selectad from chicle, Jelutong, guita perche, crown gum, lsobutylene-lsoprene
copoltymer, styrene-butadlens copolymer, polysthylene, polyisobutylene and mixtures thereof.
. A process according to clalm 1 or 2, wherein the gum base is prasant in an amount of from 50% to 70%
by weight of the cornposition.
4. A procass according to claim 1, 2 or 3, wharsin the flavour oll i3 a mint oil.
5. A process according to claim 4, wherein the terpenes have been removed from the mimt ofl by extraction
or fractionation.
8. A process according to claim 5, wherein the ferpenas which have besn removed are rmanoterpanes
andior seaquitarpenes.
7. A process according to claim 4, 5 or 8, wherein the mint ol is selectad from peppermint, spearmint, com
mint and mikhwres theraat.
B. A process according o any preceding claim, wherein the flavour ol is presant In an amount of from 0.1%
o 4.0% by welght of the composition.
8. A process according to claim 8, wheraln the flavour oil 1 present In an amount of from 0.3% %0 3.0% by
waight of the campoaltion.
0. A procaess according to any praceding clalm, whereln the bulking agent Is selectad from xylose. ribose,
glucoss, mannoss, galaciose, fructose, dexirose, polydexirose, celluvicss, aucrose, maltose, partialy
hydrolyzed starch or comn syrup soiids, palatinit, sorbitol, xylitol, mannitol, maltitol and mbdures thereof.
11. A process according to any precading claim, wherein the buldng agent is presant In an amount of from
10% 1o 25% by weight of the composiiton.
12. A procses according to any preceding claim, wherein the intense sweataner ls salected from sodium or
cuiclum saccharin salts, the free-acid form of ssccherin, cyclamets selts, chliorosucrose derivaetives,
dipepiide compounds, acesulfame-K and mixtures thereof.
13. A procees according to clalm 12, wherein the dipeptide compound g L-aspartyl-L-phanylalanine methyl
gatar.
14. A process according to any precading claim, wherain the Intense mtonais presant in an amount of
from 0.01% 0 0.80% by weight of the composition.
15. A proceas for producing a low calorle, high base chewing gum composition with improved flavour
intensity and duration, the process comprising:-
(a) admixng & meited soft PVA-based chewing gum base with a bulk sweetening agent until a uniform
mixture i formed;
(b) optionally admixing a filler and/or a colourant until a uniform mhxture | formed;
(c) admixing an artificial intense sweetener untll a uniform mixdure Is formed;
(d) slowly admbhdng a flavouring ofl from which some or all of the terpane components originally present
heve bean ramoved;
(8) midng unil a homogenaous mass Is formed; and
() coollng the resulting mix 1o form a chewing gum and recovering the product.
18. A process according o claim 15, wherein the soft PVA chawing gum base is presant in an amount of
from 50% to 80% by weight of the chewing gum composition and the artificial interse awesetenar is present
in an amount of from 0.01% {0 3.00% by weight of the composition.
17. A process according to claim 15 or 18, conducted in accordance with a procass according to any one of
claims 1 to 14,
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[57} ABSTRACT

A tacky substance such as a chewing gum base is
formed into a2 compact body. The tacky substance is
first comminuted within a bed consisting of a powdered
solid, such as a bulking agent, turbulently suspended
within a gaseous medium at room temperature. The
tacky substance is subjected to repeated mechanical
impact within the powdered solid to pulverize it into
particles which are then immediately costed by the
powdered solid in order to prevent cohesion between
the particles. The coated particles are classified to iden-
tify those suitable for tableting and the suitable particles
are then fed into a tablet press to form a compact body.

17 Claims, 5 Drawing Figures
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1

METHOD OF COMPACTING CHEWING GUM
BASE

BACKGRQOUND OF THE INVENTION

1 Field of the Invention

Thes invention relates in general to & method of com
minutmg angd then tabieting & tacky substance suchasa
chewmng gum base, wm order to form a compact body

2 Descrption of the Pror Arnt

Prior known methods of compacting iacky sub-
stances, inchxiing soluds and viscous inqinds not directly
tabletable because of their tackiness, requue special
preparstion to allow pulvenizing or comminuting the
tacky substance For exampie, U S. Pat. No. 2,290 120,
which msued July 14, 1942, discloses the preparation of
a chewmyg gum product requiring refrigerston or freez-
mg of the chewmg gum bese i order to render it rela-
tively ngxi to permmt comminution 0 particies of »
desired sze Thas pulvenizabon step can also be accom-
plshed by mtroducing hydrolyzable composents mto
polymer chains and then hydrolyang to cause disinte.
gration of the iarge molecuies.

However none of the prior known methody 1 well-
sdapted 10 convenent or ecanomical mass production

of compacted products.
SUMMARY COF THE INVENTION

In general the present invention provides @ sumple
and economicz] methbod of compscting tacky sub-
stances whnch are not dirsctly tabdetable, According w
the present mventon, a tacky substance is commnutad
withm a (tudized bed conmsting of 2 powdered sohd
turbualently suapended withm a geaecus medivm, prefar-
sbly st room temaperature. The tacky substance is sub-
Jected to repeatad mechanical impact within the pow-
derred w0lid o palverize it into particles which are then
mnmeditely costed by the powdered solid in arder to
prevem cobetion between the particies. Costed partr
cles are periodically classified to identify those suitable
for mbleting. Finally the smisble costad particles are
tableted to form a compact body

Accordingly, it 18 an abyect of the preseat invention
to comvemently and economucally form non-tacky ts-
bletahle granulates from tacky substances.

Another cbiect of the present mvention is to econom-
icafly produce chewing gom using conveational tablet.
mg machinery

Other objects and sdvantages of the present invention
will become apparent from the following description,
which discloses a preferred method

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 » a side elevatonat view, with parts beoken
away and parts 10 secton, of & blending apparatys sm-
ployed in the preferred method of the present invention;

FIG 2 o a schemauc digstration of partcles of the
turbulently saspended powdered soid and the tacky
sabstance which are contamed withun the blending ap-
paratus ilasrated w FIG 4,

FIG 3 » a schemanc Skwtration of 2 vibrating belt
sieving system used in the prafecred method of the pres-
snt wvention for classrfyiog costed particles of the
tacky substsnce; snd

FIGS. 4 and 5 are side elevational views illustenting a
timple test prooedure for lentifying coated perticle

§
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2

DESCRIPTION OF THE PREFERRED METHOD

In general, accordmg to the preferred method of the
present inventon, a flurdized bed consisting of a finely
divided or powdered sohd, turbulently suspended
within a gaseous madium preferrably at room tempers-
tnre, 18 convemently provided through use of a conves-
tional blending apparatus, a hammermill or an “Oster
zer” biender whech are all well-known m the art. The
yolid comtprises 20 pltunately edible substance such a8 a
jow malecular carbohydrate having less than 20 carbon
atoms, a correspondmyg alochol, a bulkmg agent or
other physiologcally mert sihatasce, but preforsbly
conmusts of xyhtol mannuol, s polymer of glucose or
sartntol. The gasecus medinm 1 an mert gas such as ar
or mtrogen.

A tacky substance processed m accordance with the
present invention 8 any masticstory solid or viscous
liqmd not directly tabletable because of 11 tackmess; 2
st of 1scky substances appeens m Title 21 of the U.S.
Code of Federal Regulations at Sechion 121 1859 The
tacky substacce w mtrodoced, prefersbly n pellet form,
mto the fmdrzed bed for commmingtion, The peliets sre
broken up by repested mmpact with the powder-coated,
randly-rotatmg biades of the blending apperatus and, 10
a cortam extent, by the powdered solid itself to prodace
progressively smalier particles. The powdered sofid
particles adhere to and coat the tacky substance parti-
cles immedmtely upon their formaton in ocder to pre-
vent cobeton between the tacky substance perticles
and, in addinon, adhemon betwoen those particles and
the wally of the blending apparatus.

The coated particler of tacky substance are penodi-
cally ciassified, prefershly by sifting or seving, to iden-
tify those sizes which sre suntable foc tableting. The
cosied particles may be farther classificd w0 determome
which feactions xre readily fiowable in a commercially
available tablet press or other contisuous compressmg
mesns. The selected particies are then tabloted i a
known manner to foem & compact body The method of
the preseat nvenhion i well-suited for econonpdcal mas
production of gompact articles,

The strikmgly instantaneous attraction of the fhad
ired powder purticles to the sewdy foroed surfaces of
the tacky substance particles 4 partally expisined by
the substaitm] difference m sirface energies of the par
ticles. A chewing gum base particie has s low sarface
energy, typwesd of hydrocarbon sysicom, in the range of
20 ergs per square centimeter A fuxd bed particle has a
higher surface energy prefersbly sbove 30 ergs per
square centimeter Typicadly, a fluid bed carbohiydrate
particle has 2 surface engrgy w the range of 40 to 50
ergs per square coentmneter while s clay particle has an
even highet surface energy m the 100 ergs per square
centaneter range. The difference m surface enerpes
between the tacky suhstance particles sad the fluid bed
particles, along with eiectrostatc cherges, contribute o
the attracuon between these particies to establish a
resuitant combinetion with a sabilized, equahzed sar-
face energy valoe

With specific reference o the drawings, reference
noseesal 10 in F1G. 1 generally indicates 2 known blend
ing mesms, soch a5 a2 commergially available Osterizer
blesder, for the powdered fluidred bed. The blonding
apparates hat xn ootor shef! 11 and 5 top cover 12 for
contamamenst of the iy divided, powdered solid parti-
cles indicitnd by reference nemersl 13. A rapidly re-

sikes which are readily flowsbie in tableting machinery volving <happer Mxie 14 rottes st spests np o ap-
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3
proximately 17,000 rpm in order to mamtain the fine
powder particles 13 suspended and flusdized in the gase
ous medrum, preferably air, within the blending mesns
The top cover 12 15 further equipped with a normally
covered opemng 13 for miroduchen of chargmyg materi
als mto the blender

The tacky substances to be praparad for tableting s
miroduced through opening 15 into the processing Ost-
crizer blender 10 i relatively large pmeces or pellets
mdicated by reference numeral 16 m FIGS 1 and 2.
The pellets 16 are rapudly cut up by umpact with the
rotating surfaces 17 of the chopper blade 14. The peilets
16 are alsc subjected to repetitive mmpacts by the turba-
lently agrtated fine powder partcles 13 whirled about
the mteriar of the blending means 10 in & fluidizad state.
As the tacky substance peilets 16 are drintegrated mto
smaller particles 18 (FIG 2), the partcles 18 are -
stantly coated by the fine powder particies 13 in order
1o prevent oobesion between the particles 18 themseives
or sdhesion with the Osterizer blender 10.

As the tacky substance particles 16 are comuninuted
and comted m this manner, the resultant material within
the biending apparatus 1@ becomes non-cuform m uze.
In order to obtam coated particles of sizes sunable for
tableting, the resultant material 1 periodically fed 0 a
known vibrating screen belt schematically iflustrsted in
FiG 3. The resultant material, generally illustrated by
referenoe owmeral 19 10 that figure, s periodically o
moved from the blender 10 snd i then deposited on 2
vibrating screca belt 21, trawned for orbsted movement
aboat palleys 212 xnd 23, for uoltion of parhcles 24,
which are too fine for tabicting A second vibrabng
screen belt 36, trained for orbrtal movement sbout pul-
leys 27 and 28, recesves the material 29 from belt 21 to
separate a second, cosrser fraction of particles 31 whach
are of sizes suitable for tableting in conventional tablet-
mg machinery (not shown). The stifl coarser materml
32, which is not molated by belts 21 or 26, Is collestzd
for reprocesning. Alterntively, the non-uniform matenal
from the blending spparatus 10 may be classified using
a conventional sieving spparatus such as a vertical stack
of vibeating screens of progressvely t mesh
sizea ox a rotating screen drum (not shown) or other
types of centrfugal or ar sifting devices.

FIGS 4and S illustrate a simplk test proceduze found
wsefyl for determuinmg winch fractions of the maternl
from the biender 18 are readily flowablz i conven-
tional tableting apparatus, the flowxble material provid-
ing better tablets than pon-fowsble materisd. In thos
test, a hesp of material 33 is placad on & piste 34 (FIG
4) 2nd the beap » pushed with & biade 36 so that the
matenal piles op agamat the blade. When the blade i
removed, if the frictional and ditnensional characteris-
s of the roatenal are ideally soitsbie for tablating, the
material will flow back substantiily evenly to form a
e 37T (F1G 5} with surmilar slopes 38, 39 on each sde.
Material passing this test is referred to as “noncaking”
materiai

The present invention 15 further ilhustrated by the
following examples in which the propamons ere md-
cated m parts by wesght (heramnafter “pow™)

EXAMPLE NO. |

155 pbw of powdered sucrose was placed in the
blemder and fluxtized 60 pbw of adbesive chewitig gun
bese. whach does hot markedly adbere to tooth md
despure surfadas, such ss dschwed in 11.8. Fat No.
3,984,574, ixsowed Oct. § 1976, wan thes sdded, spproxi-
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mately 10 pbw at & timme. The total blending tune was 2§
minutes The muxture was then scresned through a No
20 mesh screen to recover the cxcess sucrose, lesving
granules on the screen for further processmg.

Next, 70 pbw of tableting grade sucrose, commer
cially identified as ‘DiPac,” and 10 pbw of water wers
firmt blended i1n & Hobart mixer with a wira whip. The
granules left cu the No. 20 mesh screen were then
added to the Hobart muxer Toward the end of the
ruxing period, 2 pbw of magnesium stearate was sdded
as a Jubricant for tablenng

The granoiatwon from the Hobart muxer was then
screened progremively first through a 20 mesh acreen
and then through a 12 mesh screen. The part ressaned on
the 12 mesh screen waa dnied and readily tableted in 2
conventomal manaer

The tablets had a mottisd appesrance becaase the
sucrose coating became perforsted durmg tabletog,
Senalfler granules would reduce th 2ffect and provide a
morz endorm sppeasance. The tablets wene hard with
shy surfaces and were plessant to chew

EXAMFLE NO 2

5 pow collxdal silica (the commerciajly svalable
Cabot brand “Cab-O-Sil™) and 3 pbw powdered xybtol
were pisced m an Osterizer blender set at a spoad suffi-
cient to maintsn the bad in & fludized candition. The
Osterzer blender speed necessary to maintant the bed
fheidized wll vary witlrthie density and the surface ares
of the finely’ divided powder, as will ba apperent to

* thoee skiiled in the art. 50 pbw chewing gom bese sien-

fied m Example No. 1 was sdded i smad] increments
while omintsining the Osterizer biender at gbout 17,000
rpm. The grinding tune was 1§ minmes.

The base wax sieved t0 & demrad patticle size remaio-
ng on a 20 mesh scroen xad the oversimed particies were
recycied. 47 pbw of the fractioa ing the 20
mesh size was then added to a sturry of 47 pbw of pow-
dered xyltof. Neat, 6 pbw of watar was added and
mxed to cost the particies. Fisadly, 2 pbw of magoe-
sium stearate tableting lubricant wes added. The Snsl
mixtwre was fwen dried and tableted hy convemionsl
methods.

A chewing gum made by tableting the sbove finsl
muxtare provides 3 quack burst of oooding senssthon
which s pleasant 10 taste. The base conlesces nicely into
a chewabie mass.

EXAMPLE NO. 3

150 pbw powdered rylitol aed 3 pbw calcivem carbon-
ate wers used to form a flnd bed mw the manner de-
scribed i Example No. 2. 50 pbw of chewing gum base
wentified 1n Example No. | was then added. Granules
obtained in a manner stanilar to that doscribed in Bxam-
ple No. 2 ware tableted to forn a plessarst and taaty
chewing gam product.

EXAMPLE NO 4

3 pbw "Cab-O-Sil" colloiial silica comstituted the
Buid bed. 50 pbw chewmng gum bese wlentical to that
used m Example No. 1 was added graduelly durkng »
period of 1} minotes while the biender wm rummng.
The product chined was then grsnulited by normal
methods alter sddeg syrup, sugers, safiewers and fln-
vors s required to pebiove the Gesired taxture and fis-

vor i the mﬁmmn. Tableting of this gran-
ulation e by comventionsl methods. A

155
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tableting aid (talcum powder) for a punch labercxnt was
incorporsied m the granolaiion.

EXAMPLE NO. §

50 pbw collosdal Koahin and ) pow of cornstarch 4
provided the flisdized bed for grmding the chewing
gumn basc.

After 50 pbw chewing gum base was added to the
fluidized bed for communubon, neving was aAcCCOm-

pimhed with & rotary screen neving apparates to solate 10

the desired fraction. Ie this example, 20 pbw of the
granules on a %0 mesh sereen was sdded to 2 syrup of 70
pbw malten xylitol. To this mix wxs added 10 pbw of
powdered xylitol Upon cooling, grasules were formed

which, when dried, were tableted nsng s conventionsl 15

sep.
'I‘lmwlc!a.whtchmphmnnoc&w could be
costed by pan-coating o by other

Pre-Coaepression,
conventions! mesgns if a coated spposrance ls preferred. 10

EXAMPLE NO. 6§

13 pbw commstrach was placed in the Owterizer
blender and fluidized by adiusting the speed of the

chopper blade 14. 50 pbw chewlag gum base was thew 25
the

gradually added to the fuid bed grinder through
opening 15 (FIG 1) in the top cover ‘I‘hm‘o{

material, this coating remdenag the chowing gum bese 0

substantinily nto-tacky sad tablotwbie by & comventhosst
tshleting apparstus 10 permrit formmtion of & cowsmer-
miympﬁhchnwh;mmtm&-

EXAMPLE NO. 7
A fleidired bed was cotahlished vsing 90 pbw of 2
finely commimpied calchum carbomste. 5 pbw of a vis-
cots fiquid polymer idestified as Shei! Catalog No. 315

Epon resin was mirodoood iato the fiwid bed. While 4

adyasting the speed of the chopper binde 14 10 tuatmtin
floidity of the bed, the restn waa ground for one rrinute.
The resultant gramules were selwtaatially ném-taciky mnd
conld be tabletad.

EXAMPLE NQ. 8
A fluid bed of § pbw of “CabeOsS” sEcn was estab-
lished. To th was added was adtied 18 pbw of Shafl
CaulogNamEpoamMchombImu

to maintam the bed in 2 fwid cosdition yielded seq- %0

tacky granules for use s sach or foe farther compound-
wg imto other products.

EXAMPLE NO 9

A fhuid bad of 100 gbw powdesed zylitol was sstab- 55

lished in the blender 20 pbw o homey was added. Oper-
mddwmrﬂ:&l‘ﬁoﬂbﬁbym&amm
priate perticle size produced’ a reiaively non-dacky
substance. Upon corpression, thiixylitol coatiag on the

booey particies ryprurnd 1o reider a very soft and pbi- &

abie tablet. The gramulos of coxdl honey can be addied
to other preparations or chewed i pradeced

EXAMPLE NO. 10

mquMWianm} 55 akRs.

was Kered ingo

TIMSOOCID: <UB___AMSBLTAL | >
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was added to & fled bed of powdered xylitol to be
cocled and ground up with the base. After Jess than a
minuie of grimding i the Tlud bed by chopper biade 14,
s calciom carbonate tableung wd was added Upon
oookgudmmmnppmprmepamehm&n

Iar peodnct wa obtained which, when fadto & ng
press, resultad i mblets of slightly mottied appearsnce.
Ths product had a pleasant texture and was receptive
to usual flavors, colors and softeners.

EXAMPLE NO il

A flud bed comprmng 150 pbw of powdersd sucrose
was ostablmbed m the biender 18 To thns wan added
corn syrup consisting of 39 pbw dextrose equivalent and
150% water The speed of the biender blade 14 was
sdjusted to maintain the flukd bed. Afler cooling and
sisvimg, irreguiar non-tacky grameles reulied. The de-
sired meve fraction of these grunuler vielded s hard,
now-tacky tablet.

The embodiments of the mvention m wisch an exclu-
sive property of privilege i claoned are defined s

Wi

1. A method of compacting chewing gum base com-
pristag the steps of

providing a fluidized bed conmsting of a powdered

wlid terbulestly suspended withie @ gaeocus me-

dium, the weight ratio of smd powdered sobid to
said gum base bemg at least two to one;

bed, saad powdered solid serving ko coat ssid part-

cles 10 prevent cobesion therchotweon,

peviodically cismsifymg sid coated particies to iden-
tableting sald sdentifind particics to form a compact
body

2. The method of clasm 1 wherom mid powdered
solid i tarbuleatly sospended within & geacows reedinrm
nmmmmm:.

3. The method of cleim 1 amd the adSgional step of
WWWMMMmm
fractions thereof whtich are readily fovwabie to a tblet-
g mesns.

4. The method of clmm 1 and the additional step of
breaking up smd tacky subetance o pellets pror o
commuatition within sax bed.

5. The method of claim 1 wherels sad powdered
solid 1 turbolendy agitated withia a bleading mexns,
said bending mesos having & rapidly rotateble bisde
aperable to dismtegrate smid tacky substince.

& The method of claim 3 wherein sakd gasevos me-
dizm 13 an hmert gas.

7 The metbod of cisem 1 whetem said coatad party
¢les are classfied by sifting to wlentdfy mzes thereof
surtabie for tabiewng

8 The method of claim 1 wherein ssid costed parti-
cles are clawified by sieving to identify sizes (dereof
suitable for tableing.

Y. The method of claim 1 wherem saxd tacky sub-
stance it o chewing gum base.

10 The method of clsim 1 wherewn mid solid is an
edidic subatance.

11 Thi method of claim 16 wherein said sofid 15 2
carbohydrate derivetive having less than 20 carbon

13 Tha method of clabm X8 wherein wid sokd s
secwd frow the grotre consisting of low molecutsr
carbolrydentes and curbohydrate sicoliols

l e I!‘(
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13. The method of claim 1@ wherein sad solid con-
s1sty eseentially of xyHtol

I4. The method of cixim 38 wheroip said sohid con-
sists casentinlly of mankitol.

15. The method of clsim M whivsl said sold con-
sists ensentially of a polymer of glucosd.

mm“mm o

L R .
L Y

&
16 The method of chuim 18 wherem saxd solid. cen-
ststs essentindly of sorbiml
17 The method of claim 1 wheretn said tacky sub-
acx atid said solid hsve substantially differeat surface
5 eneygies | - Lot
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(57 ABSTRACT

The preseot inveation provides a process for preparing a
chewing guem tablet, in which a chewing gum compaosition
is cooled to a lemperature at which the composition is brittle,
and the composition is ground while brittle to form a fine
powder. In a prefemed process, the composition is cooled by
mixing wilh a coolant, such as solid carben dioxide, and the
mixlure is ground to a powder. The powder can be mixed
wilb a pharmaceutical active ingredient capable of topical
absorption in the buccal cavity or in the mucous layer of the
upper or lower intestinal tract, and formed into a tablet.
Preferably, the mixture of the powder, pharmaceutical active
ingredieat, and other additives such as coating agents,
binders, additional active ingredients, and sweeteners, are
gragulated in 2 fluidized bed granulator prior to forming the
mixture into a tablet. The resulting tabiet provides a dosage
form of the pharmaceutical active ingredient having a more
accurate and uniform dose of the active ingredicnt.

32 Claims, No Drawings
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PROCESS FOR MANUFACTURING A
PHARMACEUTICAL CHEWING GUM

FIELD OF THE INVENTION

The present invention relates o processes for produciog
chewnng gum tablets as dosage forms for phamaceunical
therapeutic agents, and 10 particular to a process for making
a pharmaceutical chewing gum dosage form having a more
accurate and uniform dose of the pharmaceutical active
ingredieat.

BACKGROUND -

Pharmaceutical therapeutic agents, such as drugs, are
formulated in a variety of dosage forms, depending upon the
larget absorption site of the drug, the intended lime profile
for absorption, the solubility characteristics of the drug, the
susceptibility of the drug to various forms of attack in vivo,
such as enzymatic degradation and organ uptake, and other
considerations well-known to those skilled in the an. A large
number of drugs are formulated in orally ingestible dosage
forms for delivery into the gastromiestinal tract, where they
are absorbed into the blood stream and carried to various
argans or lissues where the pharmacological action is
exeried. Typically, such dosage forms are capsules or tablets,
which may further be provided with various coatings, to
assist in passage through the gastroiniestinal tract, or to
provide a delayed or extended release profile. When more
rapid therapeutic action is desired, or when the therapeutic
ageat is particularly susceptible to chemical or enzymatic
attack in the gastrointestinal wact, a preferred route of
delivery is injection into the blood siream, and the corre-
sponding dosage form is an injectable liquid or solution. Still
other drugs are delivered topically to the skin, eyes, and
various mucosal tissues, in dosage forms such as ointments,
creams, gels and lotions.

A number of therapeutically useful drugs are capable of
buccal absorption; i.e., absorption in the oral cavity, either
sublingually or throughout the oral mucesal wall, or by
dissolntion in the saliva and absorption in the throat,
esophagus, or upper gastrointestinal tract. For drugs having
significant buccal and/or upper and lower gastrointestinal
tract absorptiog, oral dosage forms taking advantage of the
absorption, such as lozeages, chewable lablets, and chewing
gum, are patticularly advantageous. Such dosage forms
permit more rapid therapetic action compared to per-oral
(swallowed) dosage forms, and the topically absorbed thera-
peutic agent also partially escapes liver metabolism.

The chewing gum dosage form is particularly aftractive
due to ils case of admimisiration and the generally acceptable
or even pleasam qualitics of chewing gum. These attractive
properties can significantly improve patient compliance with
the dosage regimen, Thus, for example, US, Pat. No,
4971079 1 directed to chewing gum compositions having

an anli-meotine therapeutic ¢Heet, for use 10 facilitaling -

cessalion of smoking Likewise, U S, Pat. No. 5,922,347 is
directed 1o chewang gum composiions coptaining acetyl-
salteylic acid, o well-known anti-mHammatory and analye-
sic compound.

The convenlional chewing gum processing technology
involves melting & gum base in, for example, a sigma
blender, and adding componenis such as sweeteners and
Bavoranis to the melt The melted mass s then extruded,
rolled into steets, and cul to the desired shape on the rollers.
This conventional technology, however, suffers from several
disadvanlages. when applied 1o the preparation of pharma-
ceutical chewing gum dosage forms. For example, the

BNSDOCIDr <US___832282601_1 >
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clevaled temperatures used in the melt can adversely affect
the chemical stability of the therapeutic agent contained
therein. In addition, the melting and mixing process of the
highly viscous gum mass makes controlling the accuracy
and uaiformity of the drug dose ditlicult, and this difficulty
15 turther exacerbated by the lack of a precise form, shape or
weight of the dosage form. Further, the gum processing
technology is not easily adapled o incorporate the stringent
sanitary manufacturing conditions required for production
of pharmaceutical products, and the concomitant process
validation and control measures. o addition, conventional
mim processing technology is generally poorly suited for
high-speed, more economical, production.

Several patents are directed 1o improved methods of
processing chewing gums, in order to overcome some of the
disadvantages described above. U.S. Pai. No. 4,000,321, for
example, is directed to a process for preparing chewing gum,
in which a chewing gum composition is cooled to -15° C.
to facilitate fragmentation, and the cooled composition is
pulverized with a crusher, hammer mill, pelletizer or tur-
bomill. The pulverized product is then melied to cause the
pulverized pieces to co-adhere, forming a chewing gum
reportedly having low specific gravity and 2 soft chewing
texture. The process, however, suffers from all of the dis-
advantages associated with heating, process speed, poorly
defined dosage forms and weights described above, and is
not well-suited for making a pharmaceutical chewing gum
dosage form.

US. Pat. No. 4,753,805 is directed to a chewing gum
compoasition in the form of a tablet having a low moisture
content. The tablet is produced by grinding a chewing gum
compositicn, blending the ground composition with a com-
pression aid, and compressing the granulated product to
forn a tablet. Grinding of the chewing gum composition,
typically a difficult process because of the tendency for the
gum 1o stick to the grinding apparatus, is accomplished by
the use of 2-8% by weight of a grinding aid such as an
alkaline metal phosphate, an alkaline earth metal phosphate,
or a maltcdextrin. The use of such grinding aicds, however,
is disadvantageous. The metal phosphate salts are highly
alkaline, and such alkaliity may be incompatible with
acidic jonizable therapeutic agents, for example. In addition,
the grinding aid remains 1o the composition and ultimately
in the chewing gum tablet, and the presence of z large
amount of metal phosphate in the dosage form is potentially
problematic from therapeutic and safety perspectives.

Thus, tbere 15 a oeed for processes to produce dosage
forms of buccally absorbable therapewic agents which do
not suffer from the disadvantages of conveptional pharma-
ceulical chewing gum formulations.

SUMMARY OF THE INVENTICN

11 is an object of the present invention to provide a process
for preparing chewing gum dosage torms of therapeutic
agents topically effective toward the gastrointestinal (ract
having improved dose accuracy and uniformity.

It 15 also an object of the present invention (o provide a
process for prepanng chewing gum dosage forms of thera-
peubie ageots topically effective toward 1he gastromiestinal
tract having a precise and well-defined form, shape and
weight.

It is also an object of the presant inveanion to provide a
process for prepanny chewing gum dosage forms aof thera-
peutic ageats topically effective toward the gastrointestinal
tract, wherein the therapeutic agenl is ol subjected to
elevated lemperatures.
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It is further an object of the present invention 10 provide
processes [or preparing chewing gum dosage forms of
thermpeutic apents topically effective woward the pasiroinies-
tioal tract capable of being carried owt in high-speed, eff-
cieol masufaciuring processes.

It is still a furtber object of the present invention to
provide chewing gum dosage forms of 1herapeutic agents
Lopically effective (oward 1he gastrointestinal iract.

The foregoing objccts and other advantages are achieved
by the process of the present ioveation, in which 2 chewing
gum composilion is coaled 1o a8 temperature a1 which the
composilion is brittle, and the composilion is ground while
brittle to form a fine powder. In a preferred procuss, the
composilion # cooled by mixing with a coolant, such as
solid carbon dioxide, and the mixture is ground 10 a powsder.
The powder can be mixed wilh a pharmaceutical active
ingredient capoble of buccal and/or upper or lower gas-
trointestinal tract topical sbsorption (ie., topically effective
toward the gastrointestinal tract), and formed into s tablet.
Preferably. the mixture of the powder, pharmaceutical aclive
ingredient, and other addilives such as cpaling agents,
binders, additinoa) active ingredients, and sweeteners, we
graoulated in o Buidized bed gragulator prior 1o forming the
mixture into a tablel. The resulting toblet provides an
improved dosage form of the pharmaccutical active ingre-
dient.

Thus, in one aspect, the present imvention provides a
process for preparing 1 chewing gum tablet, the process
including the steps of cooling a chewing gum composition
1o a temperature at which the composition is brittle, grinding
the cooled chewing gum composition, and forming the
ground chewing gum composition into a tablet.

In another aspect, the present invenlion provides a process
for preparing a chewing gum tablet, the process including
the steps of providing a mixture including a chewing pupm
<omrposition and solid carban dioxide, grinding the mixture
to form s powder, removing the solid carbon dioxide from
the powder, aod forming the powder into a tablet.

In ancther aspect, the préscnt invention provides a process
fr preparing 2 dosage form of aa active ingredieat opically
effective 1oward the gasiroiniestinal iract, the process
including the sicps of providing a mixture including »
chewing gum composition and solid carbon dioxide, grind-
ing the mixmre 1o [onm 2 powder, removing the solid carbon
dioxide from the powder, mixing the powder with a com-
posilion including the active ingredieat to form an active
ingredienl-conlaining powder, granulatiog the aclive
ingrediem-conitining powder in a fuidized bed pranulator,
and compressing the granules inio a Iablet 10 form a dosage
form comaining the active ingredient.

In apother aspect, Ihe prescnl invention provides s chew-
ing pum dosape form of an active ingredicnt topically
vifective toward the gastroinicstinal tmct, the dosage lorm
including a gum basc and an aclive imgredient and being
tarmexl of x plurality of compressed granules contuining the
gum basc aad active ingredicnt

These and other objects and fealures of 1he presemt
inveation will become morc fully apparcnt from the follow-
ing description and appended claims, or may be kearned by
the practice of the invention as set forth bereinafier.

DETAILED DESCRIFTION OF THE
PREFERRED EMBODIMENTS

The present invention is dirccted (o processes for
improved production of pharmaceutical chewing gum dos-
ape forms. The processes of the present jnvention enable
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production of chewing gum 1ablels withou! 1be disadvan-
tages of beating 1he therapeutic agent, and without problems
associated with inaccuracy apd nog-uniformity of theropeu-
tic agent dokes characteristic of conventional chewing pum
processcs. The present invenlion achieves these and other
significant advantages by a procass in which a chewing gum
composition is cooked 10 & brilile iemperature, ground while
al & briltle lemperature to form a powder, and formed ialo a
tablet. The pharmaceutical therpeutic agent, or active
ingredient, is readily mixed with he powdered gum com-
position prior to tablet formation, to produce a uniform and
accurate mixture, from which a well-defined and precise
tablet dosaye form can be propared by nbletization

In oo siep of the process of the presenl inveation, &
chewing gum composition is cooled 10 a lemperature at
which the composilion is brittle. The chewing gum compo-
sition can be any chewing gum composition, such s coo-
veatioaal compositions known in the art. [n gegeral, such
composilions include 4 chewing gom base, to which niay be
added Havocanis, swmetenars, colorants, and other ingredi-
ents knowa io the an. The chewing gum base is typically &
natural or synthetic elasiomer, such as rubber, chicle, lechi
caspi, jelwong, polyiscbutylene, an iscbutylene-isoproo:
copolymer, a siyrene-butadienc copolymer, or otber suilble
gum base kmown in the ant. In onder o facilitate the
subsequent grinding step, the chewing gum composition is
preferably in the form of chips, pellets, or other relatively
small particles,

The chewing gum composition is cooled to a lomperaiure
at which the composition is brittle. it should be apprecisted
that ¢ven a mildly cooled chewing gum composition will
possess some degreo of brittkeness; bowever, 1o be suilable
for the process of the present igvention, the composition is
cunhdmllempnrnunnwhiehﬂumpuhionisuﬁ-
cisntly brittle such that the briltlencss is maintained duriog
the snbsequent grinding step withont adhesion to the grind-
ing spparatus. The appropriate tempersture is determined in

part by the specific composition of (be chewing gum, and is
euily determined empirically by ohserving the propertics of
the cooled chewing gum composition. Thus, for example, a
chswing gum composition cooled lo & tomperature suffi-
cicolly low can be ground in, for example, & mill grinder,
without the composition sticking to the prinder parts.
Preferably, ik temperamure will be less than —15° C., more
preferably less than -30° C., and still more preferably less
then about —40° C.

The cooling can be carvied out by any of a variety of
cooling processes. The chewing gum composilion can be
frozen in a conventiooal freezer apparatus capable of reach-
ing 1be very low wemperatures nueded 10 achieve the requj-
sile briltleness. Preferably, however, the chewinyg gum com-
posilion is cooled by contecting with a coolant. The coolam
can be any suhstance capable of cooling the chewing sum
compaosition 1o the desired temperature and can be, for
cxample, a cryogenic liquid such a5 liquid nitrogen, a coks
solid such a8 soliel carbon dioxide, or a cold gas such as the
gaseous boil-oll [rom a eryoyenic liquid. The coolant shouk!
be chosen so that Ike coolant does oot interact adversely with
the chewing gum composition or wilh the mixing aor grind-
ing appsrutuses used in the present process. In addition, the
coalant shouid oot produce a substance upon wanming that
suffers from sich adverse inersclions, or thal leaves a
residue thal adversely affects subsequent processiog or pre-
scois polential safety hazands when the chewing gum iblot
is chowed. For example, a coolant such as water ice, even if
cooled 10 a sufficicntly low tempersiure, would nol be
preferred, as any water ice that melis will form Liquid water,
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which is absorbed by the chewing gum composition.
Likewise, a coolant such as a hydrocarbon slush would ool
be prefzrred, since any hydrocarbon residue remaining ia the
chewing pum composition would present poiential salery
hazards when the chewing gum tablet is consumed.

In sceordance with the present invention. ax in o par-
ticularly preferred aspect, it bas been surprisingty found that
by mixing a chewing pum composition with solid carbon
dioxide (dry ice), the chewing gum composition can be
cooled to a brittle temperature withous the undesirble
effiects discussed above, At 1be sublimation temperatere,
-78.5" C,, solid carbon dicride is sulficiently cold 1o ensure
that the chewing gum compasition is suitably britile. Of
course, the solic carbon dioxide can be cooled 10 an sven
lower wmpemture, if desired. Upoa warming, the solid
carboq dioxide sublimes to fonn carbon dioxide gas, which
does ool react with 1he chewing gum composition, is not
absorbed by the composilion, and does not ioleract
adversely with processing apparatuses, Further, the gaseous,
nou-reactive aature af tbhe sublimation product eosures that
0o undesirable and potentially hazardous residue of the
coolant remains in the chewing gum tablel product.
Preferably, the solid carbon dioxide coolant is provided in
pelietized form 1o favilitate furiher processing sieps.

Aberoatively, the steps of cooling the chewing gum
composition and grinding the compasition can be combined
into a single step by, for example, cooling the grinding
appamius itself, such as by contacting the grinding apparatus
with a coolant. For exampls, in this alternative aspect, the
grinding apparatus can be placed in a cooling jacket of liquid
nitrogen or other cold liquid. For more efficieat cooling, in
this embodiment, the chewing gum composition is prefer-
ably pre-cooled, although the pre-cooling need not be 1o a
temperature as low as the brittle temperature. It should be
appreciaied that even in the prefemed embodiment, wherein
the chewing gum composition is cooled my mixing with a
coolant, it may slso be advantageous to cool the grinding
appuratus as well.

If desired, the chawing gum composition can be mixed
with aa anti-caking agent prior to 1the grinding step, and the
use of ag snti-caking agent is preferred. Such anti-caking
ageuls ars known in the art. A preferred anti-caking agenl is
precipilated silicon dioxide. In a preferred embodipent in
which the chewing gum composition is mixed with solid
carbon dioxide and an anti-caking agent prior io grinding,
the anli-caking agent helps to prevent agglomeration of the
subsequently ground chewing gum particles, upon sublima-
tion of the solid carbon dioxide.

If a coolant, such as solid cubon dioxide, and olher
components, such as an anti-coking agent are wsed, the
chewing gum composilion and other subsiances can be
combined using a conventional mixing apparatus, such 1s a
vented Vebleader.

The chewing yum composition, and other components
such as coolant and anti-caking agent, are ground 1o form a
live powder. The grindiog can he camied oul using any
coaventional prinding apparatus, such as a mill grinder. la a
preferred embodiment, a mixiure of a chewing gum
composition, solid carbon dioxide, and precipitated silica is
provided, and the mixture is iniroduced into & will grioder.
[n this untbodiment, the mixture is ground ta a tine powder,
and 1he solid carbon dioxide remains present during itbe
prinding process. It bas been surprisingly found thu by
co-grinding the chewing gum composition and solid casbon
dioxide, the chewing gum composition can be ground inio a
fne powder, withou! any adverse adhesion to the grinding
apparatus
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The desired properties of the groued chewiog pum com-
position are beler achieved when the composition is kept a1
a very low temperalure throughow the grinding process.
Thus, in a pamticularly preferred process, a mixure of
chewing grm composition, solid carbon dioxide and pre-
cipitated silica is grouad in a mill grinder in a Hrst yrinding
step, additional solid carbon dioxide ond precipitated silics
ame added to (be ground composition, and the composition is
funber ground in a second grinding step. This 1wo-step
grinding process advamageously keeps the chewing pum
compaosition at a very low temperature. Although not wish-
ing o be bound by theory, it is further believed that the:
presence of the solid carbon dioxide particles, in aidilion lo
providing 1he necessary cooling, also serves to enbhance the
cificiency of the grinding process. It should bo appreciated
that although a two-step grinding process is described
herein, the number of steps is not particularly limited. Thus,
a process in which addilional solid carbon dioxide wudfor
precipitated silica are added in multipie steps, or even in &
slow, coatinuous stream, may also be used il desired.

Afler the composition is ground o 2 powder, the coolsat
can be removed by, bor example, allowing the coolanl 1o
evaporate. Using the preferred coolant of solid carbon
dioxide, the coolant is removed simply by allowing the solid
carbon dioxide to sublime, releasing harmless carboo diox-
ide gas and leaving no updesirable conlaminants. The
ground composition can be siored such that the carbon
dioxide gas can escape, as for example in looscly closed
piastic bags. Alternatively, the carbon dioxide can be
removed mare rapily by processing the ground composi-
ticn in a fluidized bed reactor.

Once the coolant has been removed from the powtder, the
powder can be mixsd with other ingredients us desired,
befiore forming the powder into a tablet. Such ingredients
can be any ingredient known to be incorporated inio chew-
ing gnm aod not incompatible with tablet formation, such as
coating agents, binders, lubricants, sweeteners and the like.
Preferably, a pharmaceutical active ingredieut topicully
cffective toward the gasirvintestinal tract is added in an
amount such that the (sblet ullimately formed includes a
therapeutically efficctive dose of the active ingrediear. As
used bercin, the term “topically effactive loward the gas-
trointestinal tract™ means baving significan! absorption in
the bucual cavily andjor the mucous layer of the upper
and/or lower gasirointestinal tract. The active ingredient can
be any active ingredient having such topical absorplion,
such as, for example, gastroiniestinal anti-infective drugs,
anti-diarrheal drugs, anli-cholic drugs, cardiovascular drugs
such as pitroglycerin, and calcium channel blocking ageats
such as nifedipine.

Such ingredieats can be combincd with the powder by
blending, in for example, 1 sigma mill, or u high shear mixer,
If a conventional blending apparatus is ussd, the powder
mixturs sbould include sufficient amounts of binder w0
cnable effective procuasing ol the mixture. Such binders,
well-imown in the art, are Iypically aqueous, and the large
amouals uf aqueour binder necesaary 10 enable tablketization
from a blended mixture arc not prelcrmed, as 1he mixture
terxis 10 swell and o develop a dikadvantageous siickiness
that makes tabletization less cfficient. However, ahihough not
prefierred, such blending processes can still b used in (e
precess of the present inveniion.

In a preferred process, it has been surprisingly fouad tbat
the powdered chewing gum camposition produced by 1be
procesa described above can be combined with otber
ingredients, such ss coating agents, binders, sweeteners snd
active ingredients, in & finidized bed reactor. The vac of a
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fluidized bed reuctor is particularly advantageous, as the
process parlially rebuilds 1he powder ino granulbes, as well
as coats the powder particles and/or granules with a coating
agent, thereby minimizing undesired particle agplomeration.
In this embodiment, the 1emperature of the process should be
coatrolled. If 1be wmperature is 100 low, the mixture (the
~biend™) will stick becaume of a low evaporation mte a8 the
hinding solution is sprayed on the blend. The granules that
develop are then 1oo laegs for subsequent tabketization. If the
lemperature is oo high, the blend can sofien, with the same
disadvantageous results, With these considerniions in mind,
une sldlled in 1be an can readily delermios the appropriate
process temperature by observing and oplimizing the prop-
erlies of the granuks produced. To reduce the processing
lime, the fluid bed gnnulator can be pre-heated to the chosen
processing temperature prior lo adding the powder mixture.
After granulation, the granulale can be discharped oanlo
screcns, and agy granules that are too large can be removed.

In a preferred process, the powder mixture, containing the
powdered chewing gum composition, active ingredient, and
other additives, is weighed into individual “charges™ for the
Auid bed grapulator. After processing as described above,
and screending, the individual charges are then preferably
recombined and mixed ip & V-blender, and the resaliant
=cross-blend” is then discharged across a screen 10 agaio
remove any pranuks 1hal are 100 large. It is particulacly
sdvantageous to sample the cross-blend discharge: by aking
multiple samples from the discharge stream, for analysis of
the active ingredient. Thus, the discharge mixture can be
stored while (be multiple samples are analyzed, to insure that
the desired level and uniformity of level of active ingredient
are present. If necessary, additional active ingredient can
then be added.

The discharge mixture i again placed in a V-blendar, aod
agy additional active ipgrediont added In addition, an
anti-adberent is preferably added at this time, along with any
ather desired excipicats or inactive ingredients. A proferred
anti-adberent i tale. The mixture can then be dischaged,
again screened, and sisged for compression.

Compression 1o form (ableis can be camied out by any
cooventional process, such as a punching process. Of
course, the punching process should be monilored for signs
of sticking to the punches, aod the apparaws cleaned, and/or
coated with additional anti-adberent as neoded.

In apotber aspuct, the prescat invention is directed 10
chewing gum thsage forms of a pharmacewlical active
ingredivnt topically eflective toward the gastrointestinal
tract, the dosage furm heing & ablel formed of compressed
praoules of a2 gum hase and 1he active ingredient. The
granules [rming the tahlct can be of a size convenient for
tabletization, typically from about 15 to about 30 mesh size,
amd preferably abuut 20 W about 25 mesh size. The 1ablets
can he produaed by uny ol the methods deseribed above.
Advanlagcously, the lublel docs nol conlain any residue of
a prinding aid, such ax ap alkeline phosphatc.

The prescnl invention may be embodied in other specific
forms without departing from its spiril or essential charac-
teristics. The described embudiments are 1o be cansidered ia
all respects only as illumrative and ool rastrictive. The scope
of the invention is, therefore, indicated by the appended
claims rather han by the foregoing description. All changes
which come within the meaning and range of equivalency of
the claims are to be embmced within 1beir scope.

What is claimed and dgsired to be secured by United
States Letters Patent is:

1. A process lor preparing a chewing gum tables, the
Process comprising:
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(2) cooling a chowing gum compasilion lo 2 lemperfur:
at which the composition is briitle;

{b) grinding the cooled chewing pum compositicn 1o form
8 chewing gpum powder;

{c) mixing 1bc chewing gumn powder with 2 composilion
comprising a pharmaceutical therapextic active ingre-
dicnl to form an aclive-containing powder,

{d) pranulsting the active-conteining powder 1o form
aclive-containing graoules; and

{e) forming the aclive-conteining granuics into a tablet.

2. The process of claim 1, wherein the step of coling the

chewing gum composilion comprises contactiog the com-
posilion with a coolsol, wherein the coolant is a nop-reactive

5

15 substanre copable of cooling the chewing gum composition

o the briithe emperature,

3. The process of claim 2, wherein the coolaat is solid
carbon dioxide.

4. The process of claim 1, wherein the step of grinding the

2 cooled chewing gum composition is carried ow in the

presence of a coolant in contact with the chewing gum
compositios, whercio the coolant s a non-reactive sub-
siance.

S. The proceas of clsim 4, wherein the coolant i solid

a5 carbon dioxide.

6. The process of claim L, wherein the sicps of cooling and
grinding are carricd out by mixing the chewing gum com-
position with solid carbon dioxide and grinding he chewing
gum and solid carboua dioxide mixture.

3 7 The process of cliim 6, wherein the chewing gum

composition i mixed with solid carbon dioxide and an
andi-caking agent.

8. The process of claim 1, whercin the cooling and
grinding stepa are carried out by:

35 (i) providing & mixture of the chewing gnm composition,

solid cwrbon dioxide, and sn anti-caking ageot;

(ii) grioding the mixture in a first grindiog step;

(iii) adding additional amounts of solid carbon dioxide

and anti-caking agent 1o the ground mixture; and

{iv) further grinding 1he mixture in 2 second grinding step.

9. The process of claim 8, wherein the anti-caking agent
is precipitated silicon dioxide.

10. The process of claim 1, wherein the chewing gum
compasition is cooled (o a temperature below -30° C.

11. The process of claim 1, wherein the chewing gum
compesition is cooled 10 2 lemperature below showt —10° C,

12. The process of claim L, wherein the siep of graoulai-
ing is camied owt {o a fuid bed granulator.

13, The process of claim 12. Munber comprising coating
the activi-containiag powder in Lhe fuid bed pranulator with
a coaling agenl.

14. The process of claim 1, whercin the active ingrediznt
is lopically clleclive wward the gasirointedinal iract.

15. The process of claim 1. wherein the activecontaining
granules havu an average size of aboul 15 mesh 10 about 3
mesh. .

16. A process for preparing a chewing gum tblet, the
process comprising:

{a) providieg s mixture comprising a chewing gum com-

posilion and solid carbon dioxide;

(b} grinding the mixture lo form a chewing pum powder;

() removing the solid carbon dioxide from the chewing

gum powrder;

83 (d) mixing the chewing gum powder with 1 composition

comprising a pbarmaceutical therapentic active ingre-
dient o form an active-containing powder;
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(e) granulating the active-cootaining powder in a Ruidized

bed granulator to form active-containing graoules; and

(£) forming the active-containing pranules inio a 1ablet,

17. The process of claim 18, wherein the mixture in step
() further comprises an anti-caking agent.

18, The process of claim 17, wherein the ant-caking agent
is precipitaied silicon dioxide.

19. The process of claim 17, wherein the grinding sicp
comprises:

(i} grinding the mixtwre in a first grinding siep;

{ii) adding addilional amounts of solid carbon dioXide and

anti-caking agen! to the ground mixture; and

(ili) furtber grinding the ground mixture in a second

grinding step o form the chewing gum powder.

20, The process of cixim 16, wherein the step of removing
the solid carbon dinxide from the chowing gum powder
comprises stocing the chewing gum powder for & sufficient
time such that substantially all of the solid carbon dioxide
sublimes.

21. The process of claim 16, whersin the step of emoving
the solid carbon dioxide from the chewing gum powder
comprises processing the chewing gurmn powder and the solid
carbon dioxik: in & fluid bed granvlator.

22. The process of claim 16, wherein the chewing gum
powder is mixed with & coating agent prior to the siep of
granulating.

23. The process of claim 16, wherein the active ingredieat
is topically cfective toward the gestrointestinal tract.

Z4. The process of cleim 16, wherein the aclive-
containing gramiles have an average size of about 15 mesh
to about 30 mesh.

23. A process for preparing a dosage form of a pharma-
ceutical therapeutic active ingredicnl, the process compris-
ing:

(a) providing a mixture compriting a chewing gum

composiliog, an anti-caking agent, and solid carbon

(b) grinding the mixture to form s chewing gum powder;

5
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{c) removing the solid carbon dioxide from the chewing
gum powder,

{d) mixing the chewing gum powder with a composition
comprising the pharmaceutical therapeutic active
ingredient to form an active-containing powder;

(e) granulating Lhe active-containing powder in a finidized
bed granulator 1o form sctive-containing granules; and

(B compressing the active-comieining graoules into a
tablet 10 produce a dosage form conlaining the active
ingredicnt.

26. The process of claim 25, wherein the anti-caking agent

is precipitated silicon dioxide.

27. The process of claim 23, wherein the grinding step
COmprines: .

{i) grinding the mixture io a first prinding step;

(ii) adding additional amonnts of solid carbon dioxide and

anti-caking agenl to tbe ground mixture; and

(iii) further grinding the ground mixture in s second
grinding step Lo form the chewing pum powder.

28. The process of claim 25, wherein the siep of removing
the solid carbon dioxide from the chewing gum powder
comprises storing the chewing gum powder for a safficicnt
time such that substantially all of the solid carboa dioxide
sublimes,

29. The process of claim 25, wherein the step of removing
the solid carbon dioxide from the chewing gum powder
comprises processing the chewing gum powder and the solid
carbon dioxide in a fluid bed granulator.

3. The process of claim 28, wherein the composition in
step (d) further comprises a coating agenl.

31. The process of claim 25, wherein the composition i
siep (d) further comprises at least one additive selected from
the group consisting of binders, coating agents, sweeteners,
and additional active ingredients.

32. The process of claim 25, wherein the sctive-
containing granules have an average size of sbout 15 mesh
to about 30 mesh.
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57 ABSTRACT
A shaped chewing gum product made from a composi-
tion in the form of u semifhuid

couglomerate consisting
essextinlly of sn intimate mixtyre of mbstantially dry
gramuixied sugar, the predominant particle size of
which is botween sbout 210 microns snd sbowt 830
wicrons, snd substantially dry chewing gum base, with
coloring sad flavoring additives incorporated theruin,
The chewing gmn product may contsin different color-
ing and/or flavoring sdditives which are distinctly,
vismlly and/or gustatively discernsble in the product.

37 Ciabms, No Drawings
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THEREOF
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then ten percent, of particles whose size i less than than
210 microns or grester than 330 microns, may be toler-
sted. This composition is employed as the batch mate-
rial in making the novel chewing gum product of this
invention. The particle size of the sugar component of
the composition of this mvention is significantly larger
than the powdered sugar used in msking the chewing
product of the sbove-mentioned U.S. Pat. No. 3,262,784
the latter having an average particle size of about 73
microns. The wse of relatively larger size mgar particles
gives rise to certsin desirable characteristics in the com-
ponition of thia invention, not possessed by the pateated
composition. For example, the composition of the pres-

exnt invention is a semiflnid, relstively cobesive con-

powidered sugsr

particle size such thet at lesst about 959 passes through 3

an 0 mesh pcreen) Js miixed with eseutially moistgre- 23 0, Of 400t five o tea tooa Thu, the size und shape
free chewing gom base umtil the powdered sugar | ¥
dapersed in the chewing gum bese.
gunlﬁn;ynd:gi_am.ml_::ﬂy.ﬁ_ilhh,w
ing materia]l which is formed into a desired shape onder
mwwmﬁ.wthmmmmMW
tableting machine. The compremed, finished chowing sbove-described
gum product is disclosed as having excellent chewing

|
7
7
:
:
[
i
!
i

above, repretents a tignificant deperture from the

mm%nmmﬂnm or fisvoring sdditives to mergs to-
Ll e S e ol U Sy TRt
(plinﬂ'pﬂymlly:p“- aleo hay longer Imting flaver a8 compared with the

is doe to the slow solubility rate of the relatively

taffy- or dovgh-like mass containing from 3 to 5 per- S0 present jnvention i its relatively low density, generally
cent, by weight, of moisture, snd is formed into the hqm&!ndl.ﬂ_lJu.'whdlmthma
finished prodnct by extrusion ar rolling, and scoring or  Rnique, spongy chewing quality not possemsed by chew-
cutting. Moreover, conventional chewing gum prod-  ing gwm products commerciaily availsble heretofore.
ucts afe seusitive to stmospheric moisture, requirimg ~_ The chewing gom product described herein aiso
wrapping of each individual piece in a moisture-resist- 35 ahares certain desirable properties in common with the
/nt wrapper, or providing the pieces with & moisture-  product of U.S. Pat. No. 3,262,784, in that it ls resistant
resistsnt costing. Conventional chewing gum products 0 deterioration doe to moisture loss aud ozidation, as
also possess pooT resistance to oxidstive-detericration. empardmmmﬁmﬂchwh:fm
According to = farther aspect of the present inven-
SUMMARY OF THE INVENTION 60 tion, there i provided a proces for making & thaped
In accordance with one wpect of the present mven-  chewing gum product by mixing substsntially dry mal-
tion, there is provided a composition, in the form of .  ten chewing gom base with substantially dry granolated
cousisting ementially of sg inti- nn{.ﬁﬁhthwuw&hinmq.w

substantially dry chewing gum base. The predominent & flowable conglmerste of yugsr particles coated with
particle size of the grannlated sugar peed in the practice  chawing gom buse, a0d snbjecting the betch material to
of this invention is between sbout 210 microns and  a forming opemation in 2 mold to produce a shaped
about 850 microns. A minaor amount, ie. generally less  product of desired configuration and size.
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The process of the present invention is decidedly  ester of hydrogenated rosin, 20.9 percent calcium car-
more efficient than that disclosed in the sbove-men-  bonate, 6.25 percent paraffin wax, 9.5 percent cocoa
tioned patent. In the Iatter procems, powdered mugar  butter, 10.3 percent hydrogenated vegetsble oil and

mst be added in increments to the chewing gum base,  1.05 percent glycem] monostzamste. A representative
ndmmutuknnotw:ddmsmtmummtof 5 adult chewing gum base comprises 16.0 percent chicle,
sugar at any one time. In addition, it is disclosed in the 10.0 percent lechi caspi, 1.5 percent bu!

invention. The grannlated sugar md chewing gum base 10 cocos batter, 1.3 percent oil,
may be mixed en mase, with chewing gum base being 1.0 percent glyceral monosteamte, 2.6 percent starch
added to the granulated sugar. Indeed, addition of the  and 5.0 percent wax. Of course, other

msed, such a8 spry-dried glocose, Iactose md froctose,
nmmwopm camﬁnﬁmwmdﬂnmw

35 penge of froctoss, it is preferred that, when nsed, it
mmlamplmufﬂnchmm comtituie only & minor proportion of the sugar content,
p:mdﬂnmmvumquednwh;mhe advantageonsly less than shout 15% of the final prod-
'=-und grammisted sugar. The chewing gum bme employed  net.
~-is essentially firee of water, Le. it contains no more than colmhsndlhmh;ddlﬁvuwbeinmpo-
~=about 196 by weight of water. Any gnm base normally 40 mted in the product i desired, 3 is common in
-mdhmhn;chewhgmhdmmm gum manufsctere. The color, wllmund.\_wiﬂbetuﬂ-

plasticizers snd fim-forming Examples of 45 ovenall chewing gom composition i concernad. Typi-
natural or clastomers are natural rubber, chicle, cal flsvon inclide fruit extracts, and the
lechi caspi and jehrtong, and typical synthetic elasto- ke The agent may be added in the form of

INBDOCI: «UIS___ ABBBSOSAT_) _»
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zmount of coloring and/or flavoring additives incorpo-  conveniently formed into continnous sheets aixteen
rated in the finished product is reiatively small, geaer-  inches wide by and about one and anc half inch thick.
ally comprising, by weight, from about 0.4 to sbout 20  The dimensions of the scored portiona of the sheet may
mtmmmmqudmgpﬂudﬁ- vary, depending, or, upon the criteria of the prodact
tives referred to above are essentially incidental as farss 3 and/or the snitebility of the conventional packaging
ﬂuﬁnqwndnﬂhcnpgndmmpmdutqw equipment.

be considered as consisting essentially of the chowing Because the batch material is subjected only to rela-

especially the nature of the particolar chewing gum
base and the natore of the graoolated suger employed.

The batch material employed in the present invention
im@ﬂymmmm

sum mixing apparatus. A sigma biade mixer equipped 1

with a stess-heated jacket is mitable for this purpose.

! eighty-five percent

is on the order of five minutes. Appropriate

times for larger ar mmaller batches, or batches of diffier-

ent sngar content may resdily be determined by trial.
The batch material is discharged from the muizer

i being in the

nmixing 40

tively light pressure in the aforessid bmmg operations,

the density of the chewing gum product of the above-
mentioned U.S. Pat. No. 3,262,784, as well. In general,
the demsity of the finished product is between 0.5 and
10 g/ec., and typically toward the middle of that
range, giving the product its desirable spoagy chewing

The batoh material may alao be converted to 2 pertic-
nlste product. This may be accomplished by cooling the
baxch materisl, e.g. t0 & temporsture of showt 20°-40°
F., and comminnting the batch material into particles of
purpose are well know to those skilled in the srt. The
particles may be graded ip a desired particle size, and

BEXAMPFLE I

127.5 pounds of grenular socrose having an average
perticle sive of approximately 375 micvons (les than 8%

44 pamed through « 100 mesh (U.8.) screen) was placed in

& Baker Perkina sigma blade mizer equipped with a
steam-haated jacket. The sugar waa hested to 8 temper-

turmed off. In a separste vessel bubble gum bese was
melted &t & tempersture of approximadely 200" F. An
aliquot of 20.3 pounds of the gum base was added to the
mixer containing the sngar. At the mme time 1.5 povnds
of N & A (nuural and artificial) liquid tutti-fraittt favor
and approximatety 022 pounds of FD&C yellow #3

deir F. t0 sbout 200° F. Of 45 lake was added. Mixing was carried out until « semilig-

|
|

the fnal prodoct Generally,
forming operstions invalving the spplitation of hight 50

are preferred to ensgre the production of a
relatively low density products. Soch operations in-
chude forming a molded product in a mold or framed

The molding operation is conveniently carried out
. . fecti

prod-
uct. Charging of the molds with the batch material may
be done manmally, or it may be automated, uging equip-
ment well known to those skilled in the art.

Alternatively, the baich material may be applied 65 A second batch material was

while hot to a conveyor belt, forming & sheet, which is
then scored vertically and horizontally, as in the mmn-
facture of mick chewing gum. The baich material i

BNADCCID: <L 45BBSAIA1_1 »

molds. Ths batch’

uid conglomerate of the sugar particles costed with the
gum base was obtained, which required approximately
five minutes. The resultant batch material was removed
from the mixer while still hot and charged mammlly

coaled to room the individual pleces were
removed from the moids ready for packaging.
EXAMPLE I

The procedure of Example I was repeated excent that
the bubble gum base was replaced by an adult stick gum
base, and the batch size was scaled down to 2000 grams.

The resulting batch material yielded a fimal product
having the characteristics described hereinabove.

EXAMPLE Il

A first batch material was prepared in the manner
descyibed in Example L with the exception of » scaled
down batch size of 2000 grams.
a8 described in
Exmple I, except that FDAC Red #40 lsks wes substi-
tuted for the FD&C Yellow #5 Iake, and the batch size
was 2000 grams.
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The two batch materials were mized together until a 12. A product according to claim 10, which includes
uniform master batch was obtained. a plurality of different flavaring additives, said flavor-
The master batch was formed into a final product as ing additives being distinctly goatatively discermable in
described in Example [ The red and yellow coloting  asid product.
additives were distinetly visually discernable inthefinal 3 13. A composition of matter in the form of a flowsble
product. conglomerate consisting essentially of an imimate blend
EXAMPLE IV of substantially dry granclated sugar, sclected from the
mpmgofmdmloﬂuml.mtd
A first batch material was made acconding to the  or a combination theveof, the predominant particle size
procedure of Example I except the batch size was 2000 10 of wsid sugar being between sbout 210 micrans snd
grams. about 850 microns, substantially dry chewing gum base
A second batch material was prepared as describedin =~ selected from the gronp of bubble gum or adult chew-
Example I, except that the tatti frutti flavor was re-  ing gum, and st lesst one additive selected from the
placed by cherry flavor except the batch size was 2000  group of a colaring additive or a flavoring sdditive, mid
S 13 composition containing, by weight, from aboat 80 to
‘The two batch materials were blended until a uniform  about 90 percent of said sugar, from about 10 to sboot
master batch was obinined. 20 percent of ssid chawing gum base snd from about 0.4
The master batch was formed into » fmal product s 1o about 2.0 percent of mid additive.
described in Example L The cherry and tutti frutti fla- 14. A composition accarding to claim 13, whersin the
varing additives were distinctly gustatively discernable 20 sugar is sucrose and the chewing gum bese &5 bubble
in the final product. gum.
While the invention has been described in the terms 15. A process for making s shaped chewing gum
of a presently preferred embodiment, many other an-  product, said proces comprixing:
bodiments will be readily apparent to those skilled in (n) preparing a baich material by mixing substentially
the art. The invention Iy therefore not limited 1o the 29 dry, molten chewing gem bass with mbsixutially

embodiment described bat is capable of variations and dry granulated sugar for a time sofficient for the
modifications withoot departing from the apirit and formation of s fowahle conglomerate of sxid sugar
acope of the sppended claims. purticles coated with ssid chewing gom beae; the
.. What Is claimod i predominant perticle size of sid sugar belng be-
. I.Adlewln;mmmhhmohm k) tween sbont 110 microns and about 330 microns,
able conglomerate consisting esentially of, by weight, and sid sugar being heated to a temperature be-
,&omnbmlmmlhoutﬁp:mdmm tween about 125° F. and sbout 200° F; and

granniated mgar, the predominant particle size of (b)faminl-idhunnu'nlinmnhpddlewhg
which is between sbouot 210 and sbout 8§50 microns, pum product.

intimately mized with from about 3 to shout 30 percent 33 lG.Apmcdmuh;mdlhls.whﬂunnﬂ
of snhatantially dry chewing gum base. chewing gom bese is rendered molten by heating to a

- ?.Ammmbdml.whamdd temperature of ahout [30° F. to sbout 250" F.

*gugar is selected from the group of sucrose, dextrose, 17. A procem according to ciaim 13, wherein seid

~sorhitol, mannitol or & combination thereof. baich material containg, by weight, from shout 70 to

.. 3 A composition accanding to claim 1, wherein the 40 sbout 93 percent sugar snd from sbout 5 to about 30

“gum base is selected from the group of bubble gum or  percent chewing gurm base.

sdult chewing gom. 18. A process scconding to claim 15, wherein the
4. A composition of matter according to claim 1, sngar is selected from the group of sucrose, dextrose,
which "additionally contains at least one additive se-  sorbitol, mannitol or a combination thereof, and the
lecied from the group of & coloring additive or s flavor- 45 chewing gum base is selected from the group of bubble

ing additive. gom and adult chewing gum.
5. A compoasition according to claim 4, in the form of 19. A process according to claim 15, wherein the
aﬁlpdm.mp:ﬁu:t. sugar is sucrose and the chewing gom base is bubble

m'mdlm!.whnhmlml sumn.
plunhtyofdﬂuutoohm;dﬁummdcolmm;so 20. A process acconding to claim 15, wherein smid
additives being distinctly visnally discernable in said  batch material contiios st iexst one additive selected
product. from the group of a coloring additive or a flavoring
7. A product according to claim 5, which inclndesa  additive.
plunality of different flavoring additives, said flavoring 21. A process acoording to claim 15, wherein the
additives being distinctly gustatively discernsble in snid 35 forming step imvolves molding said batch material intoa
8. A composition according to claim 1, wharein the 2. A process according to claim 15, wherein the
lupr'lmnﬂthed:whgmhuilhubhle forming step involves sbesting said batch material and
horixontally snd/or vertically scoring the resultant
OAmpummmordulochml.whshlddn 60 sheet,
tionally contuing at least one additive selected from the 23. A process according to claim 18, wherein the
group of a coloring additive or a flavoring additive. forming step invoives cooling said batch material and
mAmpnmaceordmgmnth mtheform  comminuting maid cooled batch material into discrete
ofuhlpedchewmzmprod particles.
11 A product sccording to claim 10, which includes 63 uhprocuﬁrmhns shaped chewing gum
a piurality of different coloring additives, said coloring  product, said process comprising:
additives being distinctly vismally discernable in said (a) heziing substantially dry grannlated mgar to s
product. tempecature between about 125* F. to abont 200"

NEDOCID: <UG___ 458BEEIAT_|_»
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F.; mid sugar being selected from the group of

9

sucrose, dexirose, sorbitol, mannitol or 2 combins-
tion therenf, the predominant particle size of sid
pugar being between about 210 microns and about
8350 microns;

10

(d) forming said master batch mateyial mto & shaped”

chewing gum product cheracterized in that the
fir and second coloring additives are digtinctly
visnally discernable in said product, thereby im.
parting a multi-colored appesrance t said prodnct,

(b) adding to mid heated mugar substantially dry mol- 29. A process according to claim 25, wherein at lesst
ten chewing gum base, selected from the group of mﬂlvarmgldd:uveumeorponwdmthemm
bubble gum or adult chewing gom, and at least one  Dtch material
sdditive selected from the group of s coloring addi- ””-Awﬂwmlmﬂmwthemofdm
tive, or a flavoring additive; . . . .

3L A procems eccording to claim 29, wherein the

(c)nddmwfonm-:ﬁumhrg:nmcﬁ mugar is sucrose and the chewing gam base is bubble
flowshle conglomerate of said sugar particles . ,
coated with said chewing gom base, mid addhive |, unAmwmmmmmam

1. A procen far prepacing & shaped, multi-flavared
chewing gum product, sxid process
{a) prepering a ficst batch materis] by mizing substan-
tially dry, molten chewing gvm bese with substan-
tially dry grannleted sugar and a first flavoring
ﬂmh:m-ﬂuﬁghhmdl

s sing, by
weight, from abont 80 to about 5 percent said
sugsr from sbount 10 to about 20 percent of mid
chewing gum base and from sbout 0.3 to about 2.0 9
percent of said additive; sad

(d) forming seid mixtare into a shaped chewing gom

product.
285. A product made according to the process of claim i
M. . thronghout said
26. A process sccording 1 claim 25, whereln the
mgar is sacrose snd the chewing gum base is bubble

g
27. A product made acconding to the proces of claim "
M
28. A process for preparing a sheped, multi-colored
chewing gum prodnet, maid process comprising:
(a)m.ﬂmmmwmm thronghout mid conglamerate; _
tially dry, molten chewing gom bese with sobetan. () combining ssid first batch material and exid sec-
thlly dry granclsted wgsr and » frst colaring 3 ::hmhmhlm-mmﬂmu-
mmﬂm dl-:ruﬂlew Fﬂlgl: () forming mid masier baich material lnto a shuped
couted with said chewing gun base, said first col- mmwmlllhﬂhe
odng edditive being wmiformly disrbowd nd second flsvoring additives are distinctly
thronghowt mid conglomerate; ﬂﬂwugmm
(b) preparing & secoud batch material by mixing sub- um'mw ﬁ'dlﬂ-hn
stantially dry, molten chewing gum bese with sub- A process accorting to cleim 33, wherein at

stantially dry granulsted sugar and 8 color ;:"ﬂlwm-m:nﬂ!m

ing additive, for a time sufficient for the formation 45 35 A made to the of claim
pr-A pryuty " prodoct according process
conted with sid chewing gum bme, mid second 36 A process according o claim 33, whwerein the
coloring additive being uniformly distributed  gngar is sucrose and the chewing gum base is bubble
(c) combining mid first batch material and ssid sec- 30 37. A product made according to the procesa of claim
ond batch meterial into a master batch material; 36
M * % & 2 W

ing additive, for a time sofficient for the formation
of a flowsble conglomerxte of mid sugur particles
conted with mid chewing gom bese, said second

s
-

P

5
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(57) ABSTRACT

A process for the preparation of chewing gum, com-
prises the steps of:
forming a chewing gum composition by mixing a
chewing gum base with sweeteners, flavorings, and
colorants m accordance with the desired taste and
appesrance charmcteristics desired;
cogling the chewing gum composition tc & tevapera-
ture of at least below —15° C;
crushing or grinding the refrigerated composition to
obtlinniinuuﬁ-lg.ﬁnuorﬁndymdpiemof

heating the minute fragments to cause thém to ad-

here together, and to form an integrated chewing
gum clement thereol.

16 Clalms, No Drawings
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1

PROCESS FOR THE PREPARATION OF CHEWING
GUM

BACKGROUND OF THE INVENTION

1. Field of the invention
Th'linmtionnhuin;mullhﬂnprepmﬁouof
chewing gum and, in particular, to 8 new and useful
method of pupl.m' chowing gum wherain a chewing
gum composition is cooled o a temperature below

—lS'Candnlcrulhedormndmtommmm
fragments and the fragments are subsequently warmed
10 cause them to adhere into a chewing gum uait.

2. Description of the Prior Art

The present lmm'nuon is particularly related to &
process for prepasing chewing pm which i light o
weight and low m specific gravity and which exhibits a
mnem;npmwhnlmm
cesses gre known fior preparing
thtweuhundhwmwﬂ:mndwhnhma
soft chewing impreasion when chewed, including one in
which foaming agents are added to a chewing gum
mmdﬁonhbmudm.nnditibuted

2

then crushed or ground to obtain minute fragments of
finely ground pisces of the composition and, thereafter,
these fragments are heated or warried to temperatures
which caose them to adhere together and form an inte-

5 grated body.

When conventional chewing gam composition which
is prepared by conventional processes is refrigerated at
tamperatures around —15* C or lower, and preferably
=20° C or lower, it can be finely crushed or ground to

10 obtain minute fragments or finely ground pieces. When

these minute fragments or pieces are leaved together
with other powdery or mastive materials us they are
warmed or heatsd ambiently up to room temperature,
an integrated body is formed due to the cvoss-linking or

13 self-adhesion of the chewing gum matter and the inte-

grated body incorporates therein minuts air bubbles.
Either of the foliowing methods can be smployed to
mumﬁemnutchpnmuorpmdthm-

chewing gum wln:h 20 a.lh:raﬁ'!pmedmmmhgnenuormmyb-

warmed aftgr an optional application of light pres-
sure, if oecessary by placing it in a mold oron a
framed plate or by placing it on a conveyor belt or
the like; or

to temperatures in the range of from 110°Cto 160°C. 25  b. tho mimute particles may be coated over pieces of

This method tends to harm the desired flavor and tasts
of the chewing gum products. In another method, for
preparing aerated chowing gum, lfomm.lgmundl

edible materials which form centers using = rotat-
ing coating device, such s & revolving pan or
drom, and thereafter, the coated materials may be
warmed.

conditions sch as temperature, ctc., &t & precise level, ing chewing gum which i of lightweight, low specific

lndthumdmthquﬂuyconmldﬂimn.
A still further method provides chewing gum of low

gravity and gives a desired loﬂcbmmpte-bn
whneluwed.

;’ﬁﬁcmmy which is prepared by feeding air 40 Aﬁn‘dnerohp:tofﬂnmmmlbpmvdel

gh chewmg gum malerials ﬂuch arc being

chewing gum which is formed by coofing a chewing
nmmntnmtonhmpenhmhdnw-li'(!md there-

lnmrybmmtheﬁmlproducnofub-ﬁ tobeeumodh:udtoge

contro
sired fixed homogeneous texture u very difficult to

chewing gum i ground after a base is prepared by 50

conventional processes, and known additives for the
chewing gum, ! such as sweeteners, flavorings, colorings,

Aﬁmherobpctnfd:emvenmnihpmvideuim-
ple and inexpengive method for forming chewing gum.
DESCRIFTION OF THE PREFERRED
EMBODIMENT
The process of the invention i described in detail as

followa:
Fust.nchﬂnn;gumeompommsprepuedby
appropriately kneading a chewing gum base which is

powdered milk or cream into a multi-layered product. 55 obtsined in a conventional manner with materials, such

However, since the tabletting process B conducted at
the fina) stage, it is difficult to obtain final products
having lightweight, low specific gravity, and a soft

as sugnr, glucoss, corn syrup or the like and also with
optiona! additives, such as flavorings, colorants and so
on. The chewing gum composition is then cooled or
refrigerated 1o u temperature below minua 15° C and,

chewing impression when chewed.
0 rably, not higher than —20° C, at which tempera-
SUMMARY OF THE INVENTION E.T.f‘ it In nely :\:::d or crushed. Suitahle mn:rl-
In accordance with the present invention, 8 chewing  tures for the crushing or grinding of the chewing gum
gum is provided which is formed by mixing a chewing  composition are, in general, about —15* C or lower and
gum base with the desired gweeteners, com syrups, preferably about —20° C or lower. The temperature
starches, flavorings or colorants in order to form a &5 depends upon the kinds and proportions of the compo-

chewing gum composition which is thereafter refriger-
ated or cooled in a temperature below freezing up to
about —15° C or lower. The refrigerated composition is

BNEDOCID: «UB__400a321A1_|_>

nents of the chewing gum base and the chewing gum
composition. In » typical embodiment, the chewing
gum composition is finely crushad or ground while
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refrigerating it to the above-described temperatures  a range of from 1.2 to 1.3. From the point of view of
and by apraying thereon oc by immersing itinto alique-  texture, in conventional chewing gums, such as stick or
fied pas refrigerant, such as liquid carbon dioxide, lig-  panned pisce chewing gums, sa well aa those of the
uid nitrogen, or similar material. prior art processes, visco-elastic materials constitute a

The chewing gum compasition may also be refriger- S principal ingredient of the chewing gum base. Such a
ated 10 a temperature lower than the temperatures  base comprises natural gums of resins, such as chicle or
mentioned above and using a high speed refrigeratoror the like, or synthetic resins, such as polyvinyl acetate or
a band-type tunnel continuous refrigerator which uses  gimilar materials, which are strongly combined to-
ammonia or Freon (a trade mark of E.L duPont de  gether to form a net-like structure in the texture of the
Nemours & Co. Inc.) or the li._lﬂ a8 a refrigerant. In this 10 chewing gom. The structure of the inventive chewing
case, the crushing or grinding of the composition 8 gum, however, is such that the ground pieces adhere
carried out while mantaining it at a temperature within  together through a visco-elastic adhesion on a point-to-
the above-meutioned temperature ranges. A hammer  point adhesion basis with air bubbles in between. As a
mill, crusher, pellitizer, turbomill or similar device may  consequence, the chewing gum of the invention, when
be used for the crushing or grindiog. 15 chewed, gives initially a light, soft, less visco-elastic and

The minute fragmeats or finely ground pieces are  crisp impression and, as the chewing proceeds, with
either promixed with powdery or mamive materiahs,  auendant ingredient elution by the saliva and elevation
such es herba, coffee, cocoa, nuts, candied fruits, can-  of the temperature of the mouth, the chewing gum
dies or the like, and subjected to & subsequent step  exhibits properties peculiar to chewing gums in gen-

where they arc warmed to the normal room tempers- 20 eral, Thus, they show & diff hewi foom
tre or they are warmed to normal room lemperatur® thet found in existi . ucll“u“-well
directly and permitted to become self-adhered and und in existing chewing gum products as well as

¢ in those lghtweight, low specific gravity products of
integrated. . . the prior art methods.

A typical arrangement for effecting the self-adhesion  he poedie penetration of the chewing gum, accord-
and integration comprises layering the minute frag- 29 fng 1o the of the invention, in 15.8 mm/S sec.,

b ing process
ments or picces in  mold or on a framed plata or plate il thet of the commercially available stick gum s
conveying belt or the like, and subscquently, allowing 3 9 mm/5 sac. This proves that the chewing gum of the
the fragments to stand either at normel room tempers--  oention is softer than conventional chewing gums.
ture or under forced draught at or above normal tem- s meagurement of the needle penetration was con-
tures. . 30 ducted with the wee of a penetrometer as described in

A typical detsled manufacturing procem would be the Jopanese Industrinl Standard (JS). A 100 s weight
carrie - e = . is applied to » | mm diameter needis for the

After a chewing gum composition is refrigerated to dﬁo ina on the . and the ted

g acting specimen penetra

below —15°C or ever lower, and it is erushed or ground length of the needie into the gum doring 5 i
to form minute particles, the minute fragmenta or finely 35 pogg ey 5t 20° C. In addition, a panel test was per-
ground pieces are warmed to room temperature fom g g by o panel of 1S axpert panelists in order to
the refrigerated state and they become crom-linked or o0 rming o significant difference in bardness between
seif-adhered tagether to form an integrated body which the chewing gum product by the typical and
incorporates minate air bubbies in the texture betwaen thet of the invention &t tomlm:uven-
the particles. This provides a chewing gum product 40 . lw“ﬂ'“‘km“' L respec “.t on the
having u light, soft chewing impression when chewed. basis of the " pmm.ducrhSwmu made

When the fragments or finely ground pieces aro I—Hndbbwm'
molded in & mold or a framed plate, the final products 2 — Slightly hard
with a desired appearante or shape are obtained. When 3—Moder,|te
using a plate, a conveying belt or similar apparatus on 43 4— Sk soft
e e e e o gy 5= Sk -

ucts are cut with a or a sim . . .
device, such as 3 lattice-shape culter, a stamping cut- The results are set forth in the following table:
ter, circular blade cutter, etc. In order to ensure good
unity of the products, if the fragments or pieces of the 50 o
chewing gum composition are such that they do not hewing gaca of the ventional stick
adbere together, or adhere with other materials to be Score  prepent mvention o substrate
mixed therewith, they are appropriately applied with
light pressure mannally or mechanically before they are
warmed to the normal room temperature to thereby 55
promote the cross-linking or adhering of the chewing
gum. Thia is, of course, an auxiliary step to improve the
unity of the product and, in principle, the integration L .
sep is carried out merely by permitting the refrigerated ~ The above table indicates that all of the paneliat
tragments or pieces to warm to the normal room tem- 60 judged the c!mnn! gum of dﬂ: t_ypnell emgodmltlent ?'f
perature and become adhered together. The resuling the present invention to be “slightly soft” or “soft”,
chewing gum product containa a sufficient quantity of  and judge the conventional stick gum product to be
minute air bubbles and has a desired fixed homoge- “‘llu_hﬂy hard" or “hﬂ_rd ", which is indicative of the
neous and consitent texture. significant dlﬁgrence_l in hardness. )

A chewing gum pmdu_a obtained by the process of 65 The present invention may be produced by a modifi-
the invention has a specific gravity of from 0.7 1o a8 cation of the_hulc process. One gnm?h of such n
and this corresponds 10 about 50% to 70% with respect  modification & = process aa described in Example 3
to that of conventional stick chewing gums which liesin ~ herein to be set forth following, wherein a chewing gum

-
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powder, held at an appropriate low temperture, is
sprinkled over and coated on & spherical jelly particle
as a center and using & coating device, such as a revoly-
ing pan or the like. This is followed by a coating with a
gum solution and powdered sugar, and then by warm-
ing to a normal room temperature to effect seif-adhe-
sion of the chewing gum matter and integralion of the
components. Candies, other chewing gum pieces, nuts,
candied fruit piecea and the like can be sybstituted as
centers for the spherical jelly particles. Chocolate and
similar materials may also be used in place of, or in
addition to the gum solution and the powdered sugar.
EXAMPLE 1

A chewing gum composition wes prepared by knead-
ing 220 g of a chewing gum bese obtained in a conven-
tional manner, together with 590 g of sugar, 70 g of
glucose and 100 g of com syrup. This chewing gum

w"nwumubammum#;
and cut into 10 mm cul r rolng. cubes were
then ground at & temperature of about —15° C or even
lower into & powder with the grain stze of the order of
all passing through a 325 mesh sieve. The powder was
immediately ayered into a mold of 2.5 cm long X 2.5
em Wide to 1 cm deep and then allowed to stand at 20°
C for 2 hours to effect self-adhesion and integration.
Thus, molded chewing gum of hexahedron shape was
obiained by releasing from the mold of that shape.

EXAMPLE 2

A chewing gum powder waa d in the aame
manner as in Example 1. 100 g of this chewing gum
powder was mixed with 8 g of fragments of hard candy.
The mixture was folled by the same self-adhesion and
integration step as in Example 1. The molded chewing
gum of hexahedron shape with fragments of hard candy
mmmobumdhynhun;mm&omﬂu

EXAMPLE 3

A chewing gum powder was prepared in the same
manner & in Example 1. Jellies were molded into
spherical pamclesoflglpnrhcleml.mm and kept at
10" C. 200 g of the chewing gum powdervmapnnkled
over the spherical jelly particles in a revolving pan to
coat the same undes temperaturea kept below —10° C.
After the coating was completed, 10 g of a gum solu-
tion prepared from corn syrup, sugar, gum ambic and
veater and 20 g of powdered sugar were sprinkled over
the coated jelly particles and this process was repeated
several times to assure uniform costing. The content of
the mold was then emptied into a container and al-
iowed 1o stand at 20° C for 10 hours to effect self-adhe-
sion of the chewing gum matter and, consequently,
integration. The chewing gum of a ballahape with
jellies as centers was obtained.

While a specific embodiment of the invention has
been shown and described in detail to illustrate the
application of the principles of the invention, it will be
understood that the invention may be embodied other-
wise without departing from such principles.

What i cluimed i:

LA process for the preparation of chewing gum,
comprising mixing a chewing gum base with additives
to produce a chewing gum composition of desired
taste, color and flavor, cooling the chewing gum com-

INADOCTD: <UB__4000=31A1_|_»
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position to temperatures below —15° C, forming the
cooled chewing gum composition into minute frag-
ments, and placing the minute fragments together in &
pile and warming the fragments to cause them to be-
5 come self-adhered together as they thaw and form an
integrated chewing gum product with air spaces there-
between and without compressing them together 50 as
to destroy the air spaces.

1 A process according to claim 1, including adding

10 additional flavoring materil to the minute fragments
before permitting them to stand for a period of time to
adhere together.

3, A process according to claim 2, wherein the mate-
rial added to the minute fragments is selected from the

15 group consisting of, herbs, coffee, cocon, nuts, candied
fruits, candies and mixtures thereof.

4. A process according to claim 1, wherein said min-
ute fragments are formed by puiverizing the cooled
composition and including adding the minute frag-

20 meuts into a mold before they are permitted to stand
and become adhered together at room

5. A procem according o clrim 4, wharein md
chewing gum ition 8 cooled by  spraying
ﬂmnordtmnlnmmallque&d nfnpnnt

25 6. A process according to claim l.wl:rn:the
cooled chewing gum composition i pulverized by &
pulverizer such aa crusher, hammer mill, pelletizer or
turbomill

1Ammﬂm;hchml.whmndaddn—
souvuuelebctedﬁomthepoupmn-uudm
llumue corn syrup, favorings, colorants and mixtures

I.Apmeubrﬂlepnpanmdchumlm

fum mmmmmbdow—lfc form-
ing the cooled chewing gum composition into minute
fragments, coating a confection material with the
40 cooled fragments, followed by coating with powdered
sugar and gum solution, chocolats, or the like, and
warming the resulting product to cffect self-adhesion of
the chewing gum matter.
9. A process accarding to claim 8, wherein said con-
43 fection material is selected from the group consisting of
candies, jellies, candied fruits and chowing gum pieces.
10. A process according to claim 8, wherein said
minute fragments are formed by pulverizing the cooled
50 1I. A process according to claim 19, wherein said
chewing gum composition B cooled by spraying
thereon or directing it into a liquafied gas refrigerant.
12. A process according to claim 8, wherein the
cooled chewing gum compouition s ground by a pul-
55 verizer such as a crusher, hammer mill, pelletizer or
turbomill.
13. A procem according to cleim 8, wherein said
coating is camried out with a rotating coating device.
14. A process according to claim 8, wherein said
60 coating i carried out in a rotating coating device which
is a revolving pan or drum.
15. A chewing gum prepared by the process of claim
L
16. A chewing gum product propared by the process
&3 of claim 8.

@
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&1 ABSTRACT

Procem for making a pourshle materisl for chewing
gum by adding to a dry base of chewing gum heated to
sbout 60°-120° C,, dry sngar materials,

natural gums and swelling agents, or mixiures thereof,
mixing the mass st this temperature for abont 1-15 min-
utes, subsequently cocling the mixture 10 a temperatnre
of from 30-minm 5° C. and conthmimg the mixing for
sbout 1-13 minotes.

11 Claives, No Dravings
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smich that the DE-value of the dry mixtare is maximally
FROCESS FOR MAKING A POURABLE 40. The device for carrying out the process of the inven-
MATERIAL FOR CHEWING GUM tion may comsist of & speed mixer of kmown dexign

. . . which can be used at the temperature of 60°-120° C,

‘The invention relates to s process for making & pours 5 end which has xn rpm of 6000; for the subsequent mis-
ble-non-caking material for chewing gum and o device  ing at & temperature of 30-minus 5° C., a cooling mixer
for carrying out the process. The invention also relates  of inown design may be used which is supposed to um
wmmf'ﬂmﬂw!ﬂmm st 150 rpen. The two mizers may be combined into a

" i in hich cun oaly be made im0 il.lvuﬁmilupea‘lllymw' nded to serve for the prodoc-
MﬂdwhiuWWthdm:s mnwﬂhﬁ:gmlmm
presses or rollen with snbsequent cutting or otherwise . hﬂ""hmmﬂ-lﬂmﬂﬁm
separsting of the mass. More particolarly, it s a0t possi- "lr":mm he mvestion will be
bie to compress the masses into tablets or figures. following, mvention '“.'m
For overcoming this dizadvantsge, & process hes described in a number of examples, which are given by
already been proposed for making s chewing gum mate- 20 way of illnstration and not of limitation. All percentages
rial leading to » crumbling, puiverulent mixtare, which are by weight

cam be shaped by simple compression and can be mixed EXAMPLE 1

with other finely dispersed substances or Nquids. How-
ever, this known chewing gum material & herd, and

will, therefore, not yield a satisfactory end prodoct. 25 o) Bam %
Fuartharmore, this mass has to be subjected t0 & special g Glucom eyrup DE 40 u:
grinding process before being comprossed, 0 :n_hlhllu
consists of larger or small agglomerates. Oxkisticm) 200
It i the object of the present invention to provide a @ Powdend Segar fH.0%
proces and device which will overcame the shortcom- 30 0 _Flavoring 00%
”H:eimhlyu Tﬁ:d;&'\rmﬁnm
» it 8 &0 X tac tnve The chewing gum base (commercial quality) is passed

provide a pourshie powder for making chewing g  jyyy, o gpeed mixer of known design which is first heated
whh simple means and &t low cxpemes, which Will ¢ 60" C. After the base s become plaatic, gluccse
mhpuﬂﬂuulmwu.l stor- 35 syrap is added first and thea the mixture of substances c,
agn, without foring agglomerates. &, wnd ¢ s sdded. The mass s mixed for 5 minuies and
It In another chject of the invention to provide mste- . p ey 10 & cooling mizer of known design. As soon
vials which can be emsily compressed into various a8 & temperature of 50° C. has been reached, flavoring
Other ckjecn smd advanmgms of e proces e 40 2070 S0 SRR O P RE UL D
Mdhmﬂmw&"'h disintegrate and form a poursble powder when room
following detailed deacription. . temperature is reached. The powder s conveyed to a
"P""’!"m“?"mmmp ing machioe over a vibrating screen (mesh about
e S b e b i " e o [ et b g o T
thereto dry sugar materisls such a3 maccharase, dex- tion of the chowizg gum powder, which does not past

trose, xylits, mannite, and sorbit, polyssccarides, natu- the screen, s returned to the speed mixer and processed
ral gnms end swelling agents, mixing the ingredients st With the next batch.
utes, theresfier cooling the mixtore to aboot 30-minms 30
$* C. and continving the mixing operation for another
1-15 mmates. ®) Bon 20%
The polysaccharides maybe starch, physically or i)g:-m 9.50%
chemically modified starch, for mstance, g B ianch 3%
trested starch, amylated starch, estecified ot etherified 33 2 ot Saom
starch, or partly chemically or enzymaticall 0 Flavoring amw

y degraded
mum-nnmudw@hwmt
lose, cellulose derivatives, e.g., or The . . in .
M i, el ey Byl ik, 1 TS I i o L e
mwmmhmmmeﬁﬂme_ﬂm ixine time is 2 minutes.
carragans, alginic acids, alginates, gelatine or Agar agar. EXAMPLE 3

It in, of course, pomsibie (o use mixtures of the above
psmed compounds. The vention also comprises the

pomsibidity of using the substances or their mixtores with 65 4) B %
aa addition of giucose syrup, disolved or dispersed In D Dot DB ¢ 1308
water and subsequently subjected to spray -drying aor 4 Tragecamath as0%
roller drying. The amount of glucose syrup should be o) Powdeed Semr #H30%
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<outinued 2 The process according o claim 1, wherein as sugar
materinls saccharose, dextrose, zylit, or mannit and
N Flvorings 0.50% - sorbit sre added,
S.n_epmu-mdlgstnchiml.vghnﬁnup_o!y-
ing is carried out s in ple 1. ’mhlndprﬂy'lgmiulyly“mmynmnyb
EXAMPLE 4 graded starch having 2 DE-value of maximally 40 are
4. The process according to claim 2, whercin the
o) Bae BI% 10 polysaccharides added are cellulose, derivatives of cel-
B) Qun Asmsbic 8 luiose, and partly hydrolyzed cellulose.
©) Native Potaio smrch 2 5. The process according to claim 1, wherein a3 astu-
d) Deatrose ‘m ral gums gum arabic and pectines are used,
£) Fuvarig 6. The process according to claim 1, wherein s swell

15 ing agents tragacanth, guar gum, carob gum, carragans,
The base is pasted into & sigma-kneader of known de-  alginic acids, alginates, gelatine or agar agar are uscd.
tign with heating and cooling devices, wisich is first T.mpme-uqmrdh;bdliml.whsﬁnm-
hexted up to 60° C. (wall temperuture). After tho masy  tves of sugar materiah, polysacoharides, natural gams
haw become pisatic,  mistare of gum arabic and potato :mw"'“'m”“"?ﬂ"
starch is added, which is kneaded st 60° C. for 10 min- . . .
o e i dowa 035 C. N Brvring 8,1 oo oo 0 S 1. e e
added and finally the dextrose Obtsined is & crambly mass, which is subsequestly subjected 10 spray or roller
mass, which is transfierved to a coaling mizer where it is i '
coaled to 10° C. There resulty a hygroscopic powder 33 9. The process sccording to claim 8, wherein the
which is rapidly packaged—if possible, maiataining the  DE-value of the dry mixture is adjusted to maxisnally
tempersture of 10° C.—aor i further processed. 0. . L
‘While only seversl embodiments of the present inven- 1. Chewing gum material in compressed form and in
tion have been described, it will be obviows to those _  theshupe of tablets, figures, sticks, and gramistes, when
mdmﬂhhmmwwnwhﬂbmmb&mt
and modifications may be made therounto without de- L1 A Procem for making a pourshle powrder for mak-

. . . . ing chewing which comprises the steps of
parting from the spirit and scope of the irvestica. mm-’:udmmmum
What is claimed is: . 60" 10 120" C. and received in & speed mixer oper-
1 A process for meking & posrable material for chow- 35 aied at Y00 to 600 rpm, dry ssgar materialy, poly-
ing gum, which comprises the steps of: mocharides, natural gums and swelling agents; and
adding to & dry base of chewing grm hesind ®© sbout mizing the mass in the speed mizer at this temperstere

60" to 120 C. dry sugar materiaks, polyseccherides, for sbout 113 misutes while sid speed mizer s

nsturs] goms and swellng ageaty ©  sbgucatly cooling the mictare o  tmperatare
ing ] g o s 1 s temperure ¢ ™™ renging from 30-wism 5 C, i # cocling spet

sbscrquently cooling the mixture 1o & temparatare sbout 115 mingtes while sid cooling speed miner

renging fom 30-ainss 5° C., sud continging the i operated produce
Iiﬂllh‘lhl%l—l’mn'-bmlﬂ :&md::-mm;un.wi;h?m
. powrable powder for making chewing gam, which remain pourshie at normal temperaiures even after

will remain powrable at normal temperstures even sionge withont forming
after storage without fornaing sgglomerates. L I

BNEDOCIO: <UB_411844A1_L> —
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(57 AISTRACT

The present invention inciades a method of enkancing
the flavor of a peppernaint fisvored chewing gum by the
addition of & minor smount of & flavor enbancer consist-
ing of spesrmint flsvor and methyl salicylste combined
with » peppermint flavoring agent to form the pepper-
mbvwnﬂmbrhd:wngm'lhm
of spexrmint flavar and methyl salicylste comprises
sbout (.1 to about 2 of the total mixture of peppermint
flavor mixture added o the chewing gum. In sddition,
the ratio of spearmint flavor to methyl salicylate iy be-
twemn sbout 10:1 1o about 2:1.

18 Clalsns, No Drawinge
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SPEARMINT ENHANCED PEPPERMINT
FLAVORED CHEWING GUM WITH IMPROVED
STABILITY

BACKGROUND OF THE INVENTION

The present imvention relates to chewing gom and
methads for prodocing it. More particularly, the inven-

tion reiates to s enbencement of the flavor profile of

peppermint flavored chewing gum.

Of all the fiavors incorporated into chewing gum,
mﬁmhwbmmoﬂhemoﬂm:hrm
widely used have heen peppermint and spearmine s
well = blends of the two. Typically, peppermint and
spearmint flavors are added to chewing gum in the farm
of emsantial oils. Pepparniat oil i derived by disillstion
of the serial parta of the pereanial herb Menthe piperite
LOiquCuuml.dmvdﬂuanLm

of Spearmint |s detived from distillation of severs] ape-
cies and varieties of the gern Mentha, The principle
species and vrieties are Mantha spicaty L. and Mentha
werticillata, and Menthg candieca.

The flavor profiles of these mints in chewing gom are 25

somewhat complex in axiure. Accandlagly, much re-
scarch has been carried out to optimire the flavor of-
fects of these mints. For exsmple, US. Pat, No.
4,613,513 discinses 2 process wherein exsential olls such
-mduﬂwdmm“&n

by trextment with & poroxide-acid reagent.

A fisvor enhancer for mint flavored chewing gouns is
described in Buropess Pstemt Application No.
87810163. This refercnce discloses & flavor enhuncer
comprisimg a detivative of 20y which & reported to
reduce the bitter or hansh favor notes perceived sfter

mubstantial chewing.
Europesn Patent Application No. 87810601 digcloses
a method of enhancing the perceived breath freshening

2
Furthermare, the ratio of the spearmint flavor to
methyl salicylate is between abont 10:1 to 2:].

In accordance with a preferred embodiment, the
blend of the methy] salicyiste and spearmint flavar is
sbount 049% of the total peppermint flavor wmixture
added to the gnm, In addition, the peppermint flavoring
agent ls preferably s blend of natural or synthetic pep-
permint. Also, the peppermint flavor mixture, i.e., com-
bined peppermint flavoring agent and the spearmint oil

10 and methyl salicylate are incinded in the gum at a level

of aboat 1.3 weight percest of the chewing gum.
At the relatively low level at which the wixture of

spesrmint flavor and methyl salicylate is wed in the
present Invention, it should not contribate a

spéarmint
13 t-nbtheehewn;lmﬂuwm it haa been found

that at this low level, the blend contributes to the over-

all fisvar of the peppermint fiavored chewing gum in
such a way af to enhance the peppermint flavor of the

hh-lhnbaubnndﬂ:nthed&mdlmln
mdmhﬂmﬁﬂn&,ﬂ:w
increase the shelf sability of the flavor of a
flavored chewing gmn. While not wishing to be bound
by any particular theory, it is corrently believed that the
added blend retuds the oxidstion of the synthetic or
mﬂwwﬁdhmmmww

the gum from a flavor standpoimt.
Muedmﬂnquhﬂmndtlnlppﬂeddm

0 Thcpeppumlnlmdchwmgmdtbm:
mvention

incindes a gum base, a sweetener, & pepper-

mint flavoring agent with a minor smount of spesrmint
flavor and motlryl salicylate,

& combins-

Chewing gum hescs genemlly comprise 8 combine
effects of & mint flavored chewing gum. The disclosed tion of elagtomers and resins together with plasticizers

composition inclades peppermint and/or spearmint oil
with a specified menthol content; a spray dried peppar-
mint and/or spesrmint oil; md spray dried methol.

A seriea of patenty including U.S. Pat. Nos. 4,456,621,

Thegum base may contsin natnral gems sad/or
thtic clastomens i esiia. Nefaral goite ackice beth
m&ru “Tesina. Suifablé netursl goms inclode,

4,440,790, 4,476,142, and 4,478,864 all teach a method of o b § afe o limited to chicle, jellutong, s0rva, nispero

Mhﬁwdﬁpﬂmmmnwwn

53
The present invention includes a method of enhanc-

Tictitylem=isoprenecopolyni®s, styrene
ing the flavor of a peppermint flavored chewing gumby  ber, and the like Of these, palyisoprene, !obutylene
the addition of & minor amount of spearmint flavor and and isobutylane-isoprene copolymer are proferred, with
methyl mbicylste to the chewing gum. The invention  the copolymer being the most preferred. A copolymer
alo includes the peppermint flavored chewing gun ¢p obtained from BExzon Corp. under the designation

with spearmint flavor snd methy! mlicylate added in a
minor smount. The chewing gum of the present inven-
mnn_::ludunmhe.lm.lpepmt

W!mbba’nmubhbrumhmm
embodiment.
'I'hemmtgfdum:rundmthembuem

salicylate. The amonnt of spearmint fiavor and methyl  on the physical properties desired in the final gum base.
slicylate nges from about 0.19% to sbowt 2% of the  For example, the viscosity, softening point, elasticity
total peppermint flavor mixture added to the base gum.  can be varied.

ENSDOCID: <LiB__4048805A1_)_»
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Resins used in gum beses includs polyvinyl ecetate,
polyethylene, ester gums, (resin esters of gtycercl) and
polyterpenes. Of these, exter gmns, polyethylens, and
polyvinyl scetate are preferred, with a combination of
polyvinyl acetste and ester gums being mast preferved.
A polyvinyl acetate obmined from MONSANTO pader
the desiguation “Gelva” is & smitable polyvinyl scetate
for me i the most preferred embodiment.

As with the elastomer, the amount of resin used in the
gum bese can be varied depending on the particular
reain selected and on the physical properties desired in
the fnal gum base.

Profershly, the gum base also includes plasticizers
selected from the group consisting of fat, oils, waxes,
and mixtares thareol The fats and cils can inclnde tal-
low, hydrogenated and purtially hydroganated vegete-
bie oils, and cocoa butter. Commonly amployed wases
inclode lndmnlwnu
such as beeswaz and carmauba. The amonnt of

m:ﬂmmh&wulhumnddﬂpum 0

magnesinm Car-
bonate, taic, dicaicium phosphate and the like. The filler
may coastitnte betwean shout 5 to about 60 percant by
weight of the gum bass. The flller may comprise about
5 to about 30 percent by weight of the gom base.
Further, gum bases may also contsin optional ingredi-
ents soch ss anticxidsuts, colors, and emnhifiers.
‘These ingredients of the gom base can be combined in
nmvuﬂ:nlm In , the elsstamer,

4
bly mspartame with sorbitol. In a preferred embodiment,
the water soluble portion is a mixture of sorbitol at
sbout 30 percent, mmnnitol at about § percens, and
Lycosin st ahout 7 percemt of the final- chewing gum
mixture,

In an alternative embodiment, the mvention is nsed in
a sugsr based peppermint fsvored chewing gum. The
‘water soluble portion of the chewing gum may further
comprise softeners, eweetenens, flavoring agents and
mw&Mmehcm

ing gum in order to optimize the chewsbility and mauth
l'eelottl:em Solteners, aiso kmown in the art a8
plasticizers or plesticiring agents, generaily constitute
between about 0.9 to about 15.0 percent by weight of
the chewing gum. The softeners contemplated by the
present inveniion incinde glycerin, lecithin, and combi-
nations thereof. Further, aqueous swestener smintions

be ued as softeners and binding agents in gum. Prefiers-
bly.ﬂndswhsmcmﬂhMqumdm
ine.

Sogar swesteners generally inolude saccharide con-
taiming components commonly Imown in the chewing
gum art which conprise bot are not limited to sacrose,
dextrose, maltose, destrin, dried invert sugsr, fmctose,
levulose, gaisctose, comn syrup molids, and the Like,
slooe or in any camhination,

Acsconding to the present invention, the chewing gum'
includes 2 peppermint fiavaring agent to give the gam &
peppermint taste. Typicslly, the oversll peppermint
flavor mixture content of the chewing gum will be in
the mnge of sbout 0.1 to about 1.0 weight percent of the
gum. Prefersbly, the flavor mizivre will be abont 1.5

resina, plasticizers and the Hller, IIEMMH weight percent.

byh-ﬂundﬂnmndhnﬂmn&hnmm
& homogenous mss. The mass can be firmed mio siabs,

to about 95 percent by weight of the gum. More prefer-
ably, the insoluhile gum buse comprises between 10 and
50 percent by weight of the gun snd most prefershly

about 20 to about 35 percent by weight of the gum. 45

In general, a chewing gum composition typically
comprises 8 wanr solnbls bolk portion added to the
water ipsolnble chewable gum base portion. The favor-

soluble portion dissipates with a portion of the fixvering 30

agent over 2 period of time during chewing, while the
gum base portion is retamed in the mouth throughout
the chaw.

In the most preferred embodiment, the invention is

annpduchewm;mﬂmﬂynpﬂu 13

sweeteners include components with sweetening char-

octecistics but are devoid of the commonly known mng-
ars sd comprise bt ars zot Homited to high-potency
sweetenery and/or mgxr slcoboly Snoitable high-

potency sweeteners include ssparteme, alitnme, salts of &0

acesulfame, saccharin snd its salts, cyclamic acid sud its
malts, glycyrrhizin, socraioss, thaumatin, and monellin,
a3 well ns combinations thereof

Suhble sugar alcohols incinde sorbital, manmitol,

Wmdmhhyﬁolymmmm 63

ﬂl:ll'he.uwellnmmhum , Preferably, the
smgariess gum comprists & combinstion of a high-
potency sweetener with & sugar alcohol, most prefers.

INBOOCKY <\J___548800A1_| >

mixture psally comprises fram sbont 98 to sbout 99.9
weight percent of tha fisvor mixture and from sbout 0.1
to about 2 welght percent peppermint fizvor enhancer.
In a preferred embodiment, the imt favor mix-
tore is a blend of 99.5 weight percent peppermint fla-
voring agent and 0.4 weight percent peppermint flavor

The flavor enhancer is a blend of spear-
mﬂlvuandmhyl-hqhn'rhepepmb
vor enhancer should range from shout 0.033% to shoat
0.5% methyl salicylste and 0.19% to about 1.3% spear-
mint flavor agent of the welght percent of the sotal
peppermint flavor mixture. In the preferred embodi-
ment of this invention, the spearmint Aavor

int oil. The rtio of spearmint flavor to methyl
salicylate can vary between about 10 to 1 to ahowz 2 to
1. Preferably, the matio of spearmint flavor to methyl
salicylate is 3 to 1.

The active ingredient imparting flavor to the spear-
mint ol is L-carvone, In this iovention's most preferred
embodiment, the L-carvone should conastitute sbout
55% of the spearmint oil. The mtio of L-carvone to
methyi salicylate can range from about 5 to 1 to ahout 1
to 1. Outside this range, there is a decline in the pepper-
mint flavor quality.

Additionally, menthol coastitutas about 30% of the
peppermint ofl; therefore, the ratio of menthol to L-car-
vore i also signifieant. The mimimum ratio of meathol
to L-carvone st which a noticesble difference in the
taste of the peppermint flavor would be observed is
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shout 60 to 1 md the maximum matio showing an effect contined
would be about 300 to 1. It should be stressed thet in the
preferred embodiment, the L-carvone to methyl mlicyl- iy .
ate should be mainted in the runge listed above.
Other, flavoring agents and adjuvants can also be 3 Tol 100000 )

added to tha chewing gum of the present imvention. For
cxample, oils of anise, escalypins, clove and cinnaman, The peppermint flavoring sgent in comparative Ex-
Also, flavor chemicels such a8 foranones which givea  amplo 2 consisted of 1.5 parts by weight of the chewing
caramel flavor note can be added. Those skilled in the _ §um. The composition of the flaver mixture in Example
art will recognize that natural snd srtificial flavoring 10 1 also consisted 1.5 parts by weight of the tota! chewing
agents may be combined in any sensorally scceptable  Sum, but was composed of 0.3% spearmint ofl, 0.1%
blend. All such Aavars and flavor blends which resultin ~ methyl salicylate and 99.69% peppermint flavaring agent
a peppermint Hsvored gum ae conempiated by the  and a matio of spearmint oil to methyl salicylate of 3 to
present invention. 1

Optional ingredients sach as colors, emnlsifiers, and 1*  The formnlae ahove were made into batches of chow-
phermacentical agents may be added to the chewing g gum by conventional means.
gum. Upon compering the formuls of Example 1 to that of
In general, chewing gum is manufactured by sequen-  the gum without the added blend of compsrative Exam-

mass is discharged from the mrizer and shaped into the EXAMPLES 3 AND 4

into stickn, extreding into chunks or casting into pellets Example 3 and comparative Example 4 also were

Gﬂmﬂy.lhewuenhdbyﬁ!ltmdﬂuu mh_mmm.qnmmgn
the gnum base and adding it to the onning mizer. The e peppermint Asvared chewing gom of comparstive
base may also be melted in the mizer itself. Color or  Lxample 4 and gum with the added blend of spearmint

with hycrogensted starch hydrolyzate snd & pection of ~ ise based oz the total weight of the gum.

bulking agent. The ramsining portion of the bulking -
agent may then be added to the mizer. A Asvoring e e
agent is typically added after the final portion of the 35 Bz} Be 4
bulking agont. . Hasn 24400 0
‘The entire mixing proceshre typicaily takes from ten Sorbimd SO0 50.0000
to twenty minmes, but longer mixing times may some- Mamind &0000 000
times be required. Those skilled in the art will recoguize sﬂ e =t
that many varistions of the sbove described procedure 0 1ok 020m 020m
may be followed Calor 0030 0.0%00
10% Sait Solotion a.0%00 4.3000
EXAMPLES Apartuma Q000 02000
EXAMPLES 1 AND 2 4 Speyrwriat Plavor lll.g I.En
Exampies 1 mnd comparative Example 2 were carried Matiyl Salloyiate a0 =

total weight percent of the chawing gum: biend had & cooler, stronger and sweeter pepper-
45 mint flavor.
L% W% EXAMPLES 5-§
Bl Bel Examples 3 through 3 were conducted to determine
Base 44000 U400 the effiects upon the peppermint flavor of chewing gom
—— e AN gy by the sddition of different ratios of spesrmint oil and
Glycerin 4.8000 4.9000 methyl salicylate whils meintining a constant ratio of
Lycasin &£.8000 A Km peppermint {lavoring agent. In Exsmples $, 6, 7 sod 8§
Lesithin 03000 0.2000 the peppermint flavoring agent was maintained at 98%
f;:r“ . % m while the ratio of the blend was varied. The ratio of
Aspartsms 2000 0200 63 spearmint oil (3/0) to methyl salicylate (M/S) in the
Peppermint Flaver 14540 1,500 example and the weight percent of the subetances
Spearmint Plaver 00041 - in the peppermint flavor mixture are shown in the fol-
Methyl Salicylnte 40013 —_ lowing tables:

INSOOCID «Li8__4548508A1_)_»
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2 The chewing gum of claim 1 wherein the matio of
spearmint flavor to methyl salicylate is 3:1.

‘;"-o' ‘a—; 3. The chewing gim of claim 2 wherein the spearmint
flavor is comprised of about 55% L-carvone.
Exampla 3 11 o3 13 S 4, The chewing gum of claim 3 wherein the rtio of
EMI: :2 5 :‘: L-carvome to methyl salicylats i3 from abom 35:] o
Exarpis 8 n W0 10 whout 1:1.

3. The: chewing gem of clsim 2 wherein the ratio of
I..-urvmmn_l:tllyl-l'l:ylm_ii:l.

permint flavor mixture and found that Exampis 6 had 7. The chewing gum compasition of claim ¢ wherein
the best flavor quality giving higher cooling and sweet-  1h¢ peppermint flavor mixture comprises about 99.69%
ness. Additionally, the paned of gum ezperts found uUpon |5 pepparmint flavoring agant and about 0.4% peppermint
mmmgmw&thubnthﬂm- flavor enhsncer.

pies had & alightly bitter, spicy Savor quality. More- &, The chewing gum in clsim 1 wherein the pepper-
over, the panclists foand, comparing Exsmples S,  mint finvor mixtore compriscs sbout 0.19% to shout 2%
the Exemples with the blend bad &  peppermint flavor enhancer,

cooler, stronger and swester flavor than Exsmipls 7 20 9. The chewing gum of claim 1 wherein the sweet-
without methyl salicylste. ener is a highpotency sweetener sclected from the

the effiect upon the oxidation of the peppermint fisvor 25 well a2 combinmtions theroof.

by the addition of the spearmint oil/methyl miicylate Iﬂ.'lhdlﬁvh;;lﬂd:llh’h:‘thﬂ'wq:fﬁ'n
bland The stability of 3 different peppermint flavory  sugar alcobol selected from the group consisting of
was tested to determine how the aging of the gum might ~ sorbitol, mamnitol, maltitol, xylitol, hydrogenuted
be affected by the cxidation of the peppermint flavor.  Sarch hydrolysates, aod mixtures thereof.

The finvor mixture of example 9 consisted of only natn- 30 1L A method of making chewing gum compriging the
ml peppermint. The flsvor mixture of example 10 con-  Steps of: _

sisted of & composition of both natural and synthetic providing s quantity of chewing gunt base;
peppermint. Example 11 was comprised of & blend of m-mwﬁkmm_ﬂha
98% patural and synthetic peppermint, 1.3% spearmint : .
oil and 0.5% methyl milcylate. Storage canditions were 37  adding a peppermint fisvoring mixture comprising:

set st 100° F. to accelerate the aging of each flavor. The a peppermint flavoring agent; and

samples mored st 100" F. were thes compared sfter & wﬂl"‘l&lﬂl:;ﬂ'll?ﬂﬂﬂﬂm:

period of 38 days to ssmples stored at 40° F. B D e ad mbort 2 welght percent
The flavor of Example 11 was fownd by penel experts e paroy xture, wheeein e pop,
ta have the lesst chenge i sroms due to the axidation permint e end " and

of the peppermint. wlmmmdmmmmw
"'l e & relatively simple and inexpensive mlicylats s between about 10:1 to about 1.

for enhancing the flavor of a peppermint fa- ixing sid water soluble portion and
vored chewing gum has been described. Although spe- mﬁnv:mm“ﬂlmz
is achisved
herein, it shoald be borne ia mind that these have been 43 1y qeynod of claim 11 wherein the matio of
provided by way of cxplanation and Ulastration snd that e Aevar o methry! salicylats is 3 to 1.
the present mvention i not limited thereby. Certainly 43 The method of claim 13 wherein the spesrmint
madifications which are within the ordinery skill in the v flyyor is comprised of about 35% L-carvane.

axt to make are considered to lie within the scope of the 14. The method of clsim 13 wherein the mtio of L-

invention s defined by the following claims, incleding  cpryone to methy] salicylate is from abomt 5 to 1 to

all equivelents. sbout 1 to 1,
Tclaim: _ . 15. The method of claim 14 whersin the ratio of L-
1. A peppermint-flavored chewing gum comprising® 55 carvone to methyl salicylate Is 3 to 2.
gum bsse; 16. The method of cisim 11 wherein the peppermimt
sweetener; and . Havor mixture comprises about 0.1% to sboat 2% pep-
peppermint flavor mixture comprising: permint flavor enhancer,
a peppermint flavoring agent: axd 17. The method of claim 11 wherein the peppermint

int flavor enhancer present in an amosnt @ fisvor mixture comprises from about 99.9 to 98 weight
between about (.1 snd about 2 weight percentof  percent peppermint flavoring agent.
the peppermint flavor mixture, wherein the pep- 18, The method of claim 17 wherein the peppermint
permint flavor enhencer consists of a blend of  Ravor mixtore comprises about 99.69% peppermint fis-
spearmint flavor and methyl slicylste; and  voring agent and about 0.49% peppermint flavor en-
wherein the ratio of spexrmint flavor to methyl 65 hancer.
salicylate s between sbout 10:1 to about 2:1. LI B

NSOOCID: «US__4048808A1 ) >
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PATENTANSPRUCHE

TABLETTE, DADURCH GEKENNZEICHNET, DASS SIE AUS EINEM
KAUGUMMIGRANULAT HERGESTELLT IST.

KAUGUMMITABLETTE NACH ANSPRUCH 1, DADURCH GEKENNZEICHNET,
DASS IN DAS KAUGUMMIGRANULAT WIRKSUBSTANZEN EINGEARBEITET
WURDEN.

KAUGUMMITABLETTE NACH ANSPRUCH 1, DADURCH GEKENNiEICHNET,
DASS DAS KAUGUMMIGRANULAT MIT EINEM OUBLICHEN TABLETTEN-
GRANULAT, DEM WIRKSUBSTANZEN ZUGESETZT WURDEN, GEMEIN-
SAM VERPRESST WIRD.

KAUGUMMITABLETTE NACH ANSPRUCH 1, DADURCH GEKENNZEICHNET,
DASS DEM GRANULAT ATHERISCHE BLE ZUGESETZT WURDEN.

KAUGUMMITABLETTE NACH ANSPRUCH 1, DADURCH GEKENNZEICHNET,
DASS SICH DAS KAUGUMMIGRANULAT IN EINEP ODER MEHPEREN
SCHICHTEN BEFINDET UND DAS ES WEITERE SCHICHTEN AUS
OBLICHEN, VORZUGSWEISE MIT WIRKSUBSTANZEN ANGEREICHERTEN
GRANULATEN GIBT.

' D
909835-/0324 ORIGINAL INSPECTE
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6. KAUGUMMITABLETTE NACH ANSPRUCH 1, DADURCH GEKENNZEICHNET,
DASS SIE ALS MANTELTABLETTE HERGESTELLT WURDE, WOBEIX
ENTWEDER DER MANTEL AUS KAUGUMMIGRANULAT BESTEHT ODER
DER KERN UND DER REST JEWEILS AUS OBLICHEN, VORZUGSWEISE
MIT WIRKSUBSTANZEN ANGEREICHERTEN GRANULATEN BESTEHT.

7. VERFAHREN ZUR HERSTELLUNG EINER KAUGUMMITABLETTE NACH
ANSPRUCH 1 BIS 6, DADURCH GEKENNZEICHNET, DASS EINE
UBLICHE KAUGUMMIMASSE, DER BEKANNTEN VISCOSITATEN, ZuMm
ZWECK DER GRANULATHERSTELLUNG GEKOHLT WIRD.

8. VERFAHREN ZUR HERSTELLUNG EINER KAUGUMMITABLETTE NACH
ANSPRUCH 1 BIS 6, DADURCH GEKENNZEICHNET, DASS DIE FOR
DIE GRANULATION VORGESEHENE MASSE WIE EIN "NASSGRANULAT"
ZERRIEBEN ODER DURCHGEDROCKT WIRD, UNTER KONTINUIERLICHER
ZUGABE EINER TROCKENEN UND TRENNENDEN SUBSTANZ.

9. VERFAHREN ZUR HERSTELLUNG EINER KAUGUMMITABLETTE NACH
ANSPRUCH 1 BIS 6, DADURCH GEKENNZEICHNETY, DASS FOR DIE
HOMOGENE VERPRESSUNG DES GRANULATES KEINE TRENN- UND
SCHMIERMITTEL ZUGESETZT WERDEN.

80983570324
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GUNTHER MEINHARD VOSS UND DR. CAI GUSTAV RABBE NORDSTRMHM
BREI TBRUNN/AMMERSEE

NEUARTIGE TABLETTE UND DAS VERFAHREN ZUR HERSTELLUNG
EINES SOLCHEN PRESSLINGS.

DIE ERFINDUNG BETRIFFT EINE NEUARTIGE VERABREICHUNGSFORM,
DIE GANZ ODER TEILWEISE, AUS EINEP. KAUGUMMIMASSE BESTEHT,
SOWIE DAS VERFAHREN THRER HERSTELLUNE.

SEIT LANGEM BESTEHT DER WUNSCH, EINE PHARMAKOLOGISCHE
EXAKTE, VOLL REPRODUZ]EPRBARE, VERABREICHUNGSFORM, FOR DIE
ORALE ABSORPTION VON PHARMAKA ZU FINDEN.

DIES IST VON BESONDERER BEDEUTUNG, WENN MAN DIE, 1M VER~
GLEICH ZU DER BEKANNTEN RESORPTION AUS DEM MAGEN-DARMTRAKT,
VERHALTNISMESSIG SCHNELLE RESORPTION UBER DIE ORALEN SCHLEINM-
HAUTE VOR AUGEN HALT. WEITERHIN IST ZU BEMERKEN, DASS VON
MENSCH ZU MENSCH SEHR AHNLICHE VERHALTNISSE BEI DER CRALEN
RESORPTION BESTEHEN, IM GEGENSATZ ZUR RESORPTION AUS DEM
MAGEN- UND DARMTRAKT.

ES WURDE NUN VERSUCHT, EINE TABLETTE AUS KAUGUMMIMASSE ZU
SCHAFFEN, DIE ALLE PHARMAKOLOGISCHE ANFORDERUNGEN ERFOLLT.

KAUGUMMIMASSEN GIBT ES IN DEN VERSCHIEDENSTEN ABFORMUNGEN,
WIE STREIFEN, KISSEN, DRAGEES, YOM STRANf EXTRUDIERT, ALS
KERN-MIT EINER HARTZUCKERDECKE UMGEBEN, FLUSSIC GEFOLLT,
ODER SOGAR ALS ZIGARETTEN-IMITATION.

DIE KAUGUMMIBASEN EMPFEHLEN SICH IN HOHEM MASSE ZUR WIRK-
STOFFAUFNAHME UND BESONDERS LANG ANHALTENDEN WIRKSTOFFAB-
GABE. DIE GESCHILDERTEN UND HEUTE BEKANNTEN DARBIETUNES~
FORMEN GARANTIEREN JEDOCH NICHT EXAKT DIE BEI DER TABLETTEN-~
HERSTELLUNG GEFORDERTEN MASS~ UND GEWICHTSGENAUIGKEITEN

DER ARZNEIMITTELHERSTELLUNG.

9099835/0324
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ES WURDE NUN GEFUNDEN, DASS MAN, UM VON KAUGUMMIMASSEN
FERTIGE, ZUR ABFORMUNG PRAPARIERTE KAUGUMMIMASSEN, DIE
THERMOPLASTISCH REAGIEREN EIN, FOR DIE VERPRESSUNG AUF
EXZENTER- ODER ROTATIONSPRESSEN ERFORDERLICHES ¢RANULAT

AUS KAUGUMMIMASSE ERHALTEN KANN, WEMM MAN DIE FEPTIFE CRUND-
MASSE MIT ALLEN INGREDIENZIEN, VORHER AUF CA. 20 MM PLATTEN-
STARKE AUSWALZT UND AUF ETWA MINUS 10 ¢PAD CELSIUS HERUNTER-
KOHLT. DIE KAUGUMMIMASSE WIRD HART UND SPRIDE UND EIN
FEINSTBRUCH AUF GEEIGNETEN MASCHINEN, ZIUM BEISPIEL WALZEN-
STUHL, HAMMERSCHLAGMOHLE, IST MUGLICH.

EINE SO HERGESTELLTE TABLETTE HAT VIELE VORTEILE: ES KINNEN
DIE FOR EINE TABLETTENHERSTELLUNE OBLICHEN ANLAGEN, Z.B.
WERKZEUGE WIE OBER- UND UNTERSTEMPEL EINSCHLIESSLICH MATRIZE,
HERSTELLUNGSMASCHINEN UND VERPACKUNGSSTATIONEN BENUTZT
WERDEN. WEITERHIN IST ES MIT DIESER TABLETTE MMELICH,
WIRKSTOFFE SO ZU VERNETZEN, DASS EIN RETARDIERENDER EFFEKT
BEIM KAUEN ENTSTEHT. EINER SOLCHEN VERWENDUNG, D.H., UNTER-
BRINGUNG VON WIRKSTOFFSUBSTANZEN IN KAUGUMMIMASSEN UND DEREN
BISHER BEKANNTEN ABFORMUNGEN, STAND DIE NICHT GEN{IGEND
EXAKTE UND REPRODUZIERBARE DOSIERUNG ENTGEEEN.

EINE WEITERE METHODE IST DAS DURCHREIBEM DER NOCH WARMEN
KAUGUMMIMASSE MITTELS EINER NASSGRANULIERMASCHINE, Z.B.
ALEXANDERVERK-GRANULIERMASCHINE, HUTTGRANULIERER O.X., UM
EIN GRANULAT ZU ERHALTEN. IN BEIDEN, OBEN ERWAHNTEN FALLEN,
IST ES WICHTIG, DAS SONST UBLICHE, FOR DIE VERPRESSUNG

VON GRANULAT ZU TABLETTEN ERFORDEPLICHE TRENN- UND/ODER
SCHMIERMITTEL, NICHT UNTERZUMISCHEN. DIE KAUGUMMITABLETTE
WORDE NACH DER KOMPRESSION SONST AUSEINANDER BRUCKELN.

UM EIN VORZEITIGES ZUSAMMENBACKEN DES PER NASSGRANULATION
HERGESTELLTEN KAUGUMMIGRANULATES ZU VERHINDERN, EMPFIEHLT
SIbH DIE HINZUGABE C(KONTINUIERLICH AN DER LOCHWALZE ODER
~SCHEIBE ODER TN DIE FERTIGE CHARGE) GEEIGNETER "WERBINDUNGS-
SUBSTANZEN", Z.B. SACCHAROSE, XYLIT, SORBIT,

809835/0324
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UM EIN EINWANDFREIES ABLUSEN UND HERAUSSTOSSEN DER TABLETTE
(NACH DER KOMPRESSION) ZU GEWAHRLEISTEN, KANN DAS KAUGUMMI-
GRANULAT MITTELS DER PRESSKAMMERBESCHICHTUNF HERGESTELLT
WERDEN, VORZUGSWEISE UNTER EINSATZ DES PRESSKAMMEP.BESCHICHT-
TUNGSVERFAHRENS P 27 17 438.5

INFOLGE DER SPEZIELLEN VORBEHANDLUNG DEP. KAUGUMMIMASSE,

UM ZU EINEM PRESSFAHIGEN GRANULAT ZU GELANGEN, UNTER ZU-
HILFENAHME DER INTERMITTIERENDEN MATRIZEN- UND WERKZEUG-
BESCHICHTUNG (BZW. BCHMIERUNG), KUNNEN ALLE BEKANNTEN FORMEN
EINER TABLETTE HERGESTELLT WERDEN, WIE MANTELTABLETTE UND
SCHICHTTABLETTE, WOBEI AUCH OBLICHE GRANULATE MIT ODER OHNE
WIRKSTOFFE, UNTER EINBEZIEHUNG DES KAUGUMMIGRANULATES, VER-
WENDUNG " FIRDEN. '

DURCH DIE VORLIEGENDE TABLETTE LASST SICH AUCH EIN VHLLIG
NEUER EFFEKT REALISIEREN: BITTERE, ARZNEILICHE WIPKSTOFFE,
Z.B. IN EINEM DRAGEE UNTERGEBRACHT, LASSEN DEN "ABLAUF™ VON
S0SS NACH BITTER ERWARTEN. BEI EINSATZ EINES GESOSSTEN
KAUGUMMIGRANULATES IN VERBINDUNG MIT EINEM UBLICHEN GRANU-
LAT (ALS SCHICHT- ODER MANTELTABLETTE), WOBEI DER "KERN"
AUS DEM GESUSSTEN KAUGUMMIGRANULAT BESTEHEN KMNNTE), HIER
Z.B. MIT BITTER CODER UNANGENEHM-) SCHMECKENDEN, ARZNEI-
LICHEN WIRKSTOFFEN VERSEHEN, WIRD DEN UMGEKEHRTEN EFFEKT,
BZW. "ABLAUF" ERGEREN, D.H., ERST WERDEN DIE BITTERSTOFFE
AN DEN GESCHMACKSPAPPILLEN WAHRGENOMMEN, MIT EINER, IMMER
STARKER WERDENDEN SUSSEN OBERLAGERUNG (DES GESOSSTEN KAU-
GUMMIGRANULATES), '

¥09835/0324
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[571 ABSTRACT

A chewing gom compoasition comprises up to 999% by
weight of a completely sugar-free base gom. Such a
chewing gum i calorie-free and non-cariogenic. Fu-
thermore it has been foand to be substantially non-adhe-
sive ta the teeth, particalarly to dextal prostheses. The
gum also containa up to 3% flevorings and up o 4%
plycerol
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caacs, they would bave tp withdraw the unsold product
NO-CALORIE, NON-CARIOGENIC CHEWING a short thne after it had heen pat on sale since the prod-

GUM OOMPOSITION uct would become brittle and oo longer chewable,
The use of specific plasticisers, in countries in which
DESCRIPTION 3 this is allowed, has oot in say case Overcome the disd-

The present invention relstes to a no-calorie, non-  Vantage definitively aince the durstion of the optiurum
cariogenic chewing gom which does not adbere to the  masticability charcteristic of a chewing gum, including

teeth, particalarly 10 dental prostheses. either & sugar matrix or other sweeteners, such as sorbi-
Conventionally & chewing gum is constituted by a _ tol, is due essentially to the degree of crystallimation of
bese gum, & sogar matrix and flavoring. mﬁen;pr(ordﬂnuﬁml)ndthmm

A base gy, which emestially acts as 8 carrier for the A further disndvantage due to the presence of substi-
flevouring, i in most cases formulated in dependence  tute sweeteners for the sugars lies in the known diffi-
on the characteristics of & desired, predetermined sugar  culty of metering these substitates snd hence the diffi-
matrix, sccount always being taken of the fact that, _ culty in obtaining a finished prodoct with satisfactory
ouce mized with the various sugars, sugar syrops, glyc- 1% organcleptic quelities.
exal and flavorings, the resulting chewing gum must be The probiem at the root of the present invention i
soft to chew and have o3 inear & mastication propenty they of providing & chewing gum which is both noo-
as pomsible. By Jinear masticstion i meant that consis- 4 and caloricfree apd the composition
tency characteristic of the fioal chewing gum whereby  herenf overcomss the disadvantages of the prior art

be sl n water, Tia probien s ved sccrtiog 0 the prese o

For the said reasons it is well known that a bese e Bum Wi VE & Mg
-lwmhnwmplnmmmmnw'; matrix and which comprises, in percentages by weight:
cal point of view, the components thereof are known 25 from 8 o 15% of an elastomer sclected from the
oaly in broad outline. In talking of base gam contposi- group comprising polyisobutylenes aad isobuty-

. lene-isoprene copalymers, .
recipes of iagredients snd those ingredients witich from 10 w 30% of hydrogemated or partially-
sbould

be chosen from those which sre sllowsble by hydrogensted snimel or vegetsble oils,
established standards and regulations, which genenlly 0 from 10 to 39% of inert minerul fillers,
differ from country to country. from § 10 2%% of polyvinyl scetate with a degree of
A base gum in geaerally in the form of & rather stiff, pelymerintion of from 100 to 4000,

solid substence the characteristics whereof way, to from 4 to 9% of fitty acid mono- and di-glycerides,
some extent, be indicated by it degroe of penetration, from 15 to 25% of remin,
messured, for example, in accordance with the ASTM 35 from 2 to 6% of natnral gum,

tities snd qualities of the base gum, the sugar matrizand
zmmwmigwgwmmsm“ the roup COmPpEng

< erised colophony roain, glycerol esters of hydrogenated
In the present state of the art, the comstant and basic : -
teaching is that it is essential 10 use a sugar matrix and :’lﬂl’h! rosin and methyl esters of partially-
flavorings 10 plasticise 3 corresponding bese gom n  DYdrogeaated colophany rosin. )
chewing gum formnlstions: the bese gum geaerally 5 "T_E__ﬂ:l(m_gmfalblyudmthehum
comprises no mare than 25 to 35% by weight of the Tl i (HE RS TMTIer chich JUG.

L syl . g e —— u .
weight of the finished product, the rest being consti. 10 addition to the desifed"charitAeTiSGN of being
tuted by the sugar matrix and a certsin percextage of ulong-ﬁundypn—ummnehemmhm
flavoring. the said composition does not adhere to the teeth, par-

The calories and the energy-giving and cariogenic # ticularly 1o dental pr L
properties of chewing gums sre at present attributed o~ [0 sccordance with a farther characteristic of the
the sugar matrix. invention, the chewing gom composition includes up to

The suggestion for replacing sugars by sobstitute l.!ﬁoﬁm_ofthem:yp )
no-calorie sweeteners have resulted, on the one hand, in Further charsctzristics and advantages achieved by
a reduction in the plasticity of the chewing gum end,on € the invention will become spparent from the following
the other band, in » rednction in the time for which the  description of several examples of chewing gom foron-
plasticity lastz The comsequent economic harm to  Istions according to the invention, in which all the per-
chewing gum menufacturers is clear in that, in some  centages are given by weight if not otherwise indicated.

INBDOCID. <US___+2002TAA1. 1>
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Conventional methods and equally conventional ap-
paratus were nsed 1o prepare 2 base gum from the fol-

clastomers 103¥%
vegetshie ol 241%
mizernl Aller (talc) iI'%
polyviayl ncetacy 165%
meno-, di-glycerides of Mty acids 1.54%
resia 16.54%
oatural chicle-type gum %
m Wk “42?!
%

The elastomer uged in the recipe was a mixtare of |

30% of an isobutylene-isoprene copolymer and 70% of
polyisobutylens with a molecplar weight of between
6000 apd 15,000,

The vegetable oil nsed in the recipe comprised 36%
by weight of cottonseed oil and 649 of palm oil.

The resin nsed in the composition comprised 54%
Elycerol esters of hydrogenated colophony rosin, 15%
glycerol esters of polymerised colophony rosin and
3% methyl esters of partially-hydrogesated colo-
phony rosin.

This base gumn hasd a softening point of 56° C. md a
degree of penetration of 32 messured in sccordance
with the ASTM D 1321 Standarda

Chewing gumn was made from this base gum, in the
form of emall sheets with the formulations given in the
following table.

EX-

AM- BASE SWEETENER

PLE QUM GLYCERINE  (Aspartme)  PLAVORING

1 »w - - =

1 - ol 1.5%
powder 135

3 9% - 0.8% 4%

4 nm " o oll 12%
powder  12%

5 us 1.6% 24%

6 % - (17 12%

The quality of a chewing gum is, for the mast part,
evalusted on the basis of an experimental masticability
test and & plasticity test. The masticability test results in
an average value from smong a series of sobjective
evalimtions of the consistency of the gum sheet corried

15

4
bility and plasticity tests. The ssmple chewing gum had
the following standard formulation;

conventioos] tese gum 0%
sucoee wyrup, 43 Baneme degrees 1"
powshered sogar 0%
ghycerol (exoollient) o
favorings as%

The mmple chewing gum had & water content of 3%.
The tests carried out on the sheets of chewing gum
“immediately after production”, or freshly produced,
gave resulis which were entirely comparable with re-
gard to their consistency (masticability test) and their
linear mastication, in the sense of uniformity of the
characteriatics of plasticity in that the sample chewing
gum started to crack sfter 32 bends while the chewing
il:nd&hmﬁmhwdmimdwﬁum

All the sheet chewing gums were then subjected to an
sccelerated ageing process in a climatised chamber kept
it a temperature of 40° C. and a relative humidity of

25 33% to 40%. The stay time in the climatised chamber

ont by direct chewing, for a predetermined time, by a 5

corresponding series of operators. The pluaticity test ia
carried out by establishing the number of bends throngh
90" and suheequent siraightenings which the sheet can
withstand before it starts to crack. This test is generally
catried out at a substantially coustant tempersture with
reference to 10 bends as the plasticity evaluation index.,
In chewing gums st present avallable on the market, it

has been found that the results of the plasticity teataare  sid elastomer in the base gum comprises

was T2 hours, corresponding to a period of storage
under normal ambient conditions (average Italias cli-
mate) of 1 year.

The mmple sheet started to crack after anly 6 bends
and was initially unacceptable in the masticability test.
In fact it broke initially into several pieces; only as mas-
tication continued and moisture was sbsorbed from the
aral cavity (sslivation) did it partially re-acquire ita
initial piasticity and consistency.

The chewing gum sheets of the invention, an the
contrary, had the mme consistency and the same high
plasticity ss in the previoos testa.

We claim-
sition, including, in pevcentages by weight, from 92% to
99% of a base gum, up to 3% of flavorings end up to 4%
of glycerol, and wherein the bage gum is mpgarfree and

ises, In percentages by weight:

from 8 to 13% of m cisstomer selected from the

groop consisting of polyisobutylenes and sobuty-
lene-isoprene copolymers,

from 10 w0 30% of or panislly-

animsl] ar vegetable oils,

from 10 to 39% of inert myineral fillers,

from 3 tp 25% of polyvinyl acetate with & degree of

ixation of from 100 to 400,

from 4 to 9% of fatty acid mono- and di-glycerides,

from 15 to 25% of resins,

from 2 to 6% of natural gom,

from 4 to 12% of wax and

up to 0.05% of antioxidants.

2. A composition a3 defined in claim 1, wherein the
0% by

strictly correlated with the water contents of the chew-  weight of sobutylene-isoprene and 70% by weight of
ing gum sheets. In this respect, it has been found that 60 polyisobutylene with a molecular weight of between
lheellwiﬂumismmmtnﬁﬁhvelhewﬁmm 6000 and 15000.

piasticity. When the moisture content falls to 2% (either

3. A compoxition as defined in claim 1, wherein the

bympom:morbyu'yullm)thuhutdnﬂmt said resing in the base gam comprise cme or more mem-

more thap six or seven bends and as such is
Judged brittle and not commercially acceptable

bers selected from the group consisting of glycerol
esters of colophony rosin, glycerol esters of polymer-

Sheets of chewing gums sccording to the invention uedwbphmym,;lyeuulmofhydmm
and of & mmple chewing gum at present avuilsble com-  colophony rosin, and methyl estes of pertinlly-
mercially were subjected to the conventional mastica-  hydrogenated colophoay rosin.

NEDCCID: <U__4808078A1 ) >
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4. A compcuition as defined in claim 1, including ap
10 1.3% by weight of a sweetener of the sspartame type.
5. A composition s defined in claim 1, whevein the
bese pum comprises, in percentages by weight:

clnsteaer 1033%
vagsishle o 2041%
myimewsd fifler (takc) 1%
polyviay| acetute 165%
memo-, di-giycerides of farty 194%
acids

resies 16.54%
matorsl guo »
microcrysallioe wax 423%

€& A composition a3 defined in clgim 5, wherein the

vegetable oil comprises & mixiure of cottonseed oil and
palm «il.

7. A composition st defined in claim 6, wherein the
mixture comprises 36% by weight of cottonseed oll and
64% by weight of palm oil.

INSDOCID <US__480e223A1_)_>

6

8. A composition s defined in claim 5, wherein the
resios in the base gun comprise cae Or more members
sejected from the growp consisting of glycerol esters of
mluphmy.mﬂymdmdhydww
pbony rosin, glycerol esters of polymerized colophon
rosin and methyl esters of partiafly-hydrogenated colo-
phony rosin.

9. A composition s defined in clsim 8, wherein the
bese gum comprises a mixture of glycerol esters of hy-

10. A composition as defined in clxim 9, wherein the
sesin mixiure comprisey, in percentages by weight:

ﬂp_:'d-ld'h-,dl_ﬂm %
o

j',‘ud—ldmm 15%
eyl aners of partially-brpdrogenated %,
colophony rosia
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1 . 4,753,805 2
sultable for tableting and as a result, there have been no
TABLEITED CHEWING GUM COMPOSITION succemful chewing gum tablets produced having mois-

AND METHOD OF PREPARATION tore content of about 29 or greater using & conven-
tional formulation.
This application is & contineation-in-part of U.S. Ser. 5 In the normal course of developing formnlations and
No. 575,610 filed Jan. 31, 1984 now sbandoned. in the routine production of mblets, i

processing prob-
This invention relates two & tbleted chewing gum  lems occur. Sometimes the fanit lies with the formula,
composition having a moisture content of aboat 2% to  sometimes with the compression equipment, and some-
sbout 8% by weight of the total chowing gom tsblet,  times with a combination of these ressons. Capping,
md & methed for producing the same. More particn- 10 lamination, picking and sticking, compressibility and
lnrly the tableted chewing gum compositions comprise ﬂouuﬁhtymthemﬂmm;mblm
ablend of chewing gum granules and s compresgion sid ~ These problems are generally encomtered with any
which is formed into tablsis having & molsture contenit. tableting process, but are forther complicated, x men.
of sbout 2% to aboat 8% by weight of the tahlet chew-  tioned sbove, when attempting to tablet conventional
ing gum composition. 15 chawing gom compositions due to the high moisture
Conventional chowing gum compositiona are diffi- m(qzﬁbywauhmmnm
cult to form into chewing gum tablets bacsmse of thelr  above,
moisture content. Traditionsl chewing gum composi- Capplog is the term mied in the tableting art to de-
tions contain sbout 2% to aboot 1% by weight of water.  sexibe the partist or complets separation of the top or
As 3 consequence, sttempts to grind the chewing gnm 20 bottom of a tablet from the main body. This will occur
mdhudn;mﬂynvﬁhhlﬁwmh- if the tabiet does not relesse compietely from the tablet

dlyltednﬂiumwﬂlhmmdhsmhim. two or more distinct Ixyers. Lamination s generally a
sticking o blades, md other surfaces. Tradi-  resuit of poor gramulation snd compaction. The canse of
mmmmmmmdu 25 both these problems is generslly sscribed to the entrap-
gom, thareby preventing the formation of gom granoles  ment of sir smong the grannles, which does not escape
necesmry for tableting. In sttempting to tablet chewing  during compression but afterward when the pressure is

compositions baving & moistore conient grester  relessed. Granniations of the prior art whish are light or
2% by weighi, varioms other problems occur, &g too dry ar powdery are prome to this difficalty. A cer-
adlerence to the punch pres, compaction in the punch 30 tain percentage of water is sometimes essential to good
press hopper, poos flow in the feeder section and difi-  compaction and the tableting srt has tenght the use of

ing mokture from the composition prior to sod  the istant mventive tableted chewing gum composi-
formation of gramnlation. Heretofore the art has not 35 tions make use of & grinding sid which ixsures a free-
dinclosed & successful mesm of tableting gumns contain-  Sowing granulstion and a ald which Jubei-
m-ﬂmmdmdﬂgmm catres the compaction into 2 tablet. Shmilarly, the prob-
tional lem of lamination is also avoided by the instent compo-~

equipment. i
Attermpty have been made to chill or freepe the chew-  dtions due 10 the frne-flowing of the particies both in
ing gum composition to fcllitate grinding snd allsviste 40 the tableting machine hopper and in the punch sppars-
the problems mentioned sbove. U.S. Pat. No. 4000321  tus fmelf. This facilitates proper compaction of the gran-
disciowes & chewing gom which is extracted and subse-  ulatiog into teblet form.
quenily cooled to tempersnme of ~15° to —20° C. for Picking dexcribes the removal of material from the
themondmgnwumhrmmﬂ. mhdthenblﬁmdmndbumwthheofﬁe

sultsbie for tableting. Shl-  aress of engravings which are difficult to cur cleanly
IubU&PnNmﬁlﬁlMﬂWndEmvm xad polish smoothly. Sticking describes the adbesion of
Patent Applicstion No. 17691 (1980) wee a freering  granuistion to the dis wall When this occura, the lower
temperature to facilitate commimution of chewing gom ~ punches fall to move freely, resilting in strain on the
compositions to gramlar materials suitshie for compae- 50 punch heads and other machinery parts. Thia term is
tion into a tablet. aleo often teed to refer 10 the befld-up of material ou the
U.S. Pat. No. 3,262,784 discloses a gum tablet which  ponch faces. Conventional moisture smounts sre often
requires &3 moch ss 93.7% sweetener. US. Par No.  respomsible for these

4,405,647 discloses the commingtion of chewing gum in It i evident that there is 2 oced in the art for 4 tab-
a finidized bed in the presence of & sweetener or inert 55 leted chewing gom composition and method for tablet-
counstituent, ¢.g., a silicate. ing the ssme which uses conveational prior art compo-

The prior art hes therefore basically followed two sitions end which does not mffer from the disadvan-
pathways in attempting to successfolly make chewing  tages dne to moisture described in the art.

gum tablets. The fint pethway was to slleviate the It has sorprisingfy been found that a conventional
maisture problem by freezing the chewing gum compo- 60 chewing gum composition having a moistare content of
sitions. While this technique is feasible, it requires equip-  about 2% to about 3% by weight can be granulated
ment other than conventional tableting equipment and atilizing a pndhsndnﬂuhqnuﬂyhlmdmgthe
requires careful control of bumidity during the tableting ~ resnltant granulstion with s compression mid More
process. The second pathway focused on changing the pcmeullﬂythunvuummmnnhlmdebewm;
couventional formulations and methods to prodnce & gum composition having a moisture content of about 2
grennlstiom baving less then 1% by weight of maisture. mnhoulibywaghtm;smmﬁ
'I‘I:mhsru:opmd difficplity encomtered duoe elumn;mwnlummmb-u.lm
to moisture in attempting to form gum graooiagdons  ing sid, 2 swestening agent and & compression aid,

BMEDOCIL: <Li8___{TE30EAT_) >
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wherein smid grinding aid i3 selected from the group The grinding aids wseful in this invention are selected
conisting of alkali metal or alkaline earth metal phos- from the group consisting of allali metal phosphates,
Additionally, this invention relates to a process of  tures thereof
prodocing u chewing gum tablet having a watercoatent §  Those alkali metal phosphates useful mclude the cal-
of sbont 2 to about 896 by weight which comprises: cium phosphate, dicalciom phosphate, tricalcium phos-
(i) preparing & chewing gum composition comprising  phsic, as well as mixinres thereof. Potassium apd mag-
gum basc and a sweetener; nesium phosphate are als) useful
() grinding the chewing guxa composition by ntilizing Modified maltodextrin having a bulk density of about
a grinding sid selected from the group consisting of 10 3 to about 17 Ihs/cu.ft. in combination with dicalcium
alkali matal phosphates, slkaline earth metsl phos-  phosphate is preferred as the grinding aid.
phbates, maltodexirines and miztures thereof to form a The chewing gum granulation can have a particles size
grenulation; dm4ummmmﬁdﬂdl-ﬂ|n30
(&) blending the granulation with x compression xid;  mesh presont & Migh mrface arce for coverage by the
(iv)mpﬁnlhmlmmbhunnlsm-dwy there will generslly be a
wide distribution of particie size when Bnes are used. .
Ith.hudhuvuuldutmhhwlﬂdlmm This will result in segregation during tableting. Frrther-
nllyvu'yﬁnemmhm.whnuedlm mu.theﬁupmhhdomtmmwellmdn

discovered that malindexirin enhances the grinding of Mmmhnuumm‘!‘!::nub

» g3 medicaments. bns often generafly nsed the term “lobricant™ to refer to
: mm:hwh;mmmm mmmndbmtha.dlﬁmlﬂﬂ.m

i 33 tablet within the die to reduce the friction between the
whnhmnhuunhequﬂyhhndﬁlmthth tnaer die wall mnd the tablet edge during the cjection
comprestion aid, sllows for chewing gum tablets tobe  cycle. The absence of a lubwicant at this stege may canse
formed baving the moisture content mentioned sbove.  straining of the press parts and tablets formed thereby

The grinding sid is generally present in the chewing  may be damaeged. Additicnally, Jubricants help avoid
gum composition in amounts of shout .2% to shout 5% 60 the problem of capping a3 discussed previotaly.
by weigit of the tableted chewing gum composition, The Iubricants usefu as » companent of the compres-
nﬂmdulﬂylbuuljﬁmmmtywmm siom add in the inventive compositions and method are
most preferred range is about 1% to about 2% by m;thuewdlhownm:hemhmuve
weight. The grinding wid most be finely divided, prefer- examplos may be selected from the growp
ably having & meth size of about 80 or less, end in prefier- 63 mﬂnmhydlnmmdwmbhaﬂ.

E
sl
il
E
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magoesiom gtearsts, calcium stearate and mixiures  bie oil may tend to actually retard the flow chamcteris-
thereof. Hydrogensted cottonseed oll, solid vegetable  tics of certain solids, making it a poor glident Thus,
oll, bydrogenated soya ofl snd mixtures thereof are the  when selecting the specific combinstinn of compression
preferred oil lubricants. In general, the lubricent ar  sid companents, attention should be given to maximize
mixtyre of Iybricants is present in the composition in 5 the sdvantages of each component and to prevent m-
mmounts of about 0.25 to about 29 by weight based on mmedhmdmmpmﬂnﬂwt:w
the tableted chewing gum composition. If oil lubricants

it i i Inthcpmofthlmvmnycmvumﬂ

gum composition of the prior art may be used

E
il
:
§
E

effect on wniformity of die fill, and thes wniform polyiscbuiylene, sobuty sty-
weight, but aleo plays a role in proper homogeuity. The 20 rene-butadiens and mixtares theresf The
m-mmmm

oce of valencies or bonds which have The gum base may contsin elsstomer scivents to ald
potential chemical intemction: apd upon physical fiac- 25 in softeniug the gum or elssromer component. Tastra-
tors sach as size and shape distribution of both the gil-  tve, iting exsmples of mch slastomer solvents
dant particles and the chewing gum are the methyl, glycerol or pentaerythritol esters of

leted composition i 10 have s moisture  giycerul ester of partially dimerized rosin, glycerol
coutest of sbout 2% o sbout 3% by welght The  ester of polymerised wood rosin, giyceral ester of tall
amount of glidant presant in the tshleted chewing gom 35 ol rosin, glycerol ester of wood rosin and partially
composition s from about (L5% to about 5% by weight wood rosin, a3-well ss partially hydroge-
of the tebleted gum composition. Those gii-  nated methyl ester of rosin snch ss polymens of a-pinene
dants weefl sre selected from the group comsisting of  or S-pinana. T resins, incinding snd
allali metal salts, tale, starch, polyhydric alcobols and ~ mixtures thereof are slso vscfol The clastomer motvent
mwrmﬂnﬂyhm-m&unﬂmhuﬂwdhnm from about 109%

i
|
J
i
1,
|
f
:
|
;

den- 3 3
i:ypuuﬂuwhhhiwdmuymmbh.m sweeteners, reprasentative flngrarions encompas:
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C. Dipeptide based sweeteners such as L-aspartyl-L-
ine methyl ester and materials described in
U.S. Pat. No. 3,492,131 and the Hke.
In generul, the smomnt of sweetener will vary with
the desived amount of swesteners selected for s particu-

8
include spearmint oil, cionamon oil, oil of wintergreen
(methysalicylate) and peppermint oils. Synthetic and
natural fruit flavors useful as flavoring agents include
such flavorings as civrus ofl, eg., lemon, omnge, lime

5 and grapefruit; fmit essences including xpple, straw-

berry, cherry, bsnana, pinespple; and the varsious fls-
vorings such sa aldehydes and esters including cinnamyl
acetate, cinmamasldehyde, citral diethyl aceml, dihy-

in category A sbove, are preferably used in amounts of  drocavryl acetate, eugenyl formate, p-methylamisol,
about 25% to about 75% by weight, and most prefera- 10 and so forth. Generally any flavoring or food additives
bly from about 509 to about §3% by weight of the final  such a9 those described in Chemicalr Used Jn Food Pro-
chewing gum composition. In contrast, the artificial  cemsing, pub 1274 by the Natiooal Academy of Sciences,
sweetaners described in categories Band Care msed in pages 49-53 and 63-298 may be med.

xmounts of about 0.005% to about 5.0% mnd most pref-

ily necemary to achieve a desired level of sweatnes thosa flavoring agents heretofore described.
from the flavor level achisved from favor The amount of flavaring employed is cormally
oils While water mzy be added, , With o master of snd will be determined by such
dry sweeteners, it will generaily be added as pert of & 20 factors os flsvor type and the strength desired. In gen-
com eral, smounts of sbout 0.05% to sbout 1.0% by weight
gum

sbout 0.7% to about 1.2% by weight.
I3 While the chewing gum composition will foclude

1

mmm II- I - rl] » m II -
rate, glyoeral monostearate and mixtures theroof Such i‘r:mw,hwmwhh.dn
materials may be med i emonnts of about 1% to sbout 30 form, e.g., spray dried Aavoring or encapsulated flavor-
" 25% by weight N ing. However, liquid Asvoring can be added if it iy first
A variety of different ingredients such s plasticizers  hlanded with the dry components of the lubricating
. . system. -
. fication and clat
stexrate, glyceryl triscotate, glycerine and the Ete sy 23 ﬁ;hﬂ'mﬂumm
natoral . ior art gum compositions comprising & gum bese,

i
|
i
1
}
]

additionally inchude the conventional adjunctives such TABLEI

a9 coloring agents, flavodog sgents, fllars, plasticivers, Componest Pereent by Weigln
bulking agents, cumisifiers, sofiencrs and mixtures Gom busn 141 %

thereof. The coloring agents include titaninm dioxide Bwestenoes 00l o %0

and the well known food dyes of the art. The fllers 50 Sobasing Ageat 10w

include but are pot limited to alumimm bhydrozide,

slumine, alumioum silicates, caicinm carbonate, and In preparing the tableting formulation the composi-

msy be med in varying smounts. Preferably, the  sod the balance is made up of the chewing gum granuis-
amount of fillers when wsed will vary from abont 4% to 35 tion.
about 30% by weight of the foal chewing gum compo- The chewing gum compositions made from the in-
xition. siant proces may be of the sugar or sugariess variety
Flavoring agents well known to the chewing gnmart  and may be formmiated into regular or non-adhering
can be added to the chewing gum compositions of this  chewing gum pleces. Bubble gom, stick gum, center-
inveation. Both syathetic favoring agents and natural 60 filed and other gam piece forms well known t the art
agents derived from plants, leaves, flowers,  are contemplated.
fruits, mndmmwmmmmm mmum‘ jon has beem described in texrms of
ta are y Hiqui wever, ing s conventiomal i itiom, it is
can also be used a3 spray dried solids. The ms of flavor-  preferred that the mell:lmmmun#m
ing agents having other distinct plrysical forma such as 69 invention incinde medicaments, the resultant tablet

The medicament is added to the gum granules along
Iimstrutive non-bmiting cxamples of flavaring agents  with the compresion sid Pharmacentical dmgs or

;
E

E
g
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other active agents aro addad in & number of forms  gum granules at room temperature. Grinding is accom-
i i are preferably added  plished oeing any suitable grinder, for example, & Frits-
in a dry state. Active agen themselves be granu-  mill
Inted and sdded in this form to the tableted chewing The following exsmples serve to provide further
SUm composition. 5 sppreciation of the invention but are oot meant in any

Liquid, water soluble drugs can be added to a salu-  way to restrict the effective scope of the invention. All
tion of modified maltodextriv and spray dried. Liquid, mthmuhwtthupedﬁmn:mmbywiﬁ:

;
|
£

agent should not exceed more than 30% by weight of EXAMPLE I

ments and other active agents is that the component i Caxnpoman Perceat by Welght
trapped between granules and oot within the gom com- G beso al
position. Hence, it s readily biosvailable and nearly m ';3
completely relessed wpon chewing of the gom The Glyeain 04d
prior art has heretofore focymed on adding medicaments 20 Coloring al

to the gum composition during blending of the chewing Flsvorkg o
pum ingredients into the melted gum bese, This resulis Low density exsitoderia L0

in slow or iscomplete release of the medicament since it Sagur 54
remaing teapped to & large extent in the gum besa. The JR00%

instant gum granuistion end moisture content allows for 25

better reless of the medicament during mastication. The gum base, corn syrup snd lecithin were bleuded
The term “sctive agent”™ as osed in the specification and ~  together in a kettle st sbout 82°-54° C. for two mamtes
claims meam any drug, medicament, or other substance o obtain & homogeneons mixture. The remaining com-

taken for its medicinal or distary pontuts were added to this mixture md blended for
Tmatrative, examples of active agents 2 shout five minutes. The composition war dis-
which can be ncorparaied in the gom tahicts of this  charged into ketties and formead into ropes which were

hhdh:ulhe(mn*n'd).almnu: d:m ﬁ"“J by.lxm dlewn;dﬂ'
tives, ing gum was 1% The gum
e or carbonats a8 aatacids, aspirin, fno-  composition was then into granmies in & Fitzmil

‘Where the aclive agent & & dry powder it may be 40 mens
added in as much as equal parts by weight s the com-
premion sid Preferably, however, the sctive ageat EXAMPLE I

coutprises shout 1 10 3% by weight of the tablet, more ~ Bxagple 1 was repested substituting 2% of modified
preferably shout 2% 10 about 4%, 6.5, 3%. For exam-  mmltodextrin having a bulk degsity of about 4 Iha/coft

zocain and 73 mg of Breath deodoriz-

ing tablets, for exsmple, may confain shout 1 mg. of EXAMPLE I

chiorophyll per tablet, . 50  The gum gramules prepared in Exarple IT were tab-
In general, the process of preparing 85 leted using the formnlations set forth in Table IL

2 melted hlend of gum base and corn syrup and mixing TABLE II
umtil hamogenous. Usnally & homogeneoas mass & ob- JTabiesting Formmistion
taimed in aboat six () minntes at 3 temperature of sbout 35 —_— RN
55° to sbout 65° C. Sugar, dextrose, malto dextrin and 1 1 3 4 1 6 71
color are ysually then blended into the homogeneons  Gum 75 933 $15 9 N0 MO 9D
made for approximaiely two (7) minates. Flovor s Jaede 00 0 0 s s 1
added next and mized antil sufficiently homogeneom. Pemed
Inthemd!heinvnﬁvempnimlmmun'h °_5 5 2’, :i S l'_n lf n.".
in;nmmpu’ﬁoneuutini:fslpindiulidind: Maodifimd - 10 20 19 11 LS 19
using those geneml methods of preparstion commonly
nown to the art 1 produce chewing gum compositions S5 m_ — — — §1 28 28 1o
wilhamnilmeeomd’lbontz_ﬁm.lbmtliby Fu® - = = = e 08 = —
M_D;?M'“%m,m&qwhmﬂm 00 10 100 10 100 100 100- 1
m or ropes as is ]

and may be aged for shont twenty four honrn The t::h_“:
campotition is then ground into a granulation to form

INBDOCIDY: <L ___47TEMOEAT_)_»
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The granules were blended with the remaining con- ~concdnued
stitutes at room temperature for about 15 minutes in a —_—
Patterson Kelly Blender and tableted in a Siokes wbiet- Somposcut sight Perecut
The results of these runs were ss follows: 5 Calor a1
RomNo  Remarks The gum base and softened were bleaded for 2 min-
1 Flow problems n whieting machine: utes at 82° to 94° C. and the mannitol and sorbo liquid
sticking in puich dis. 10 (sorbitol solution) were added with continued blending
;-_ “""ﬁ"""’""‘“'ﬂ-‘ for two minutes. Then sorbitol, flavor and sodium sac-
ey e et charin were added with mixing for an additional six
4 Seme as Ran No. 3, h faver :l';ll:,umm%h:nmmnhuhewin;mw
[} Good fow; good relesss; weight. composition was granulated as
& SwemRmho b wil o Sewr. 1. iy Batguple I, neing dicaiciam phosphete inssead of
] i o e i 5, s e i
e following tableting composition:
The rewults of Run Nos. 7 and § demonstrate that
mmw-mﬁewn Composest Weight Parcant
mdmw&)mmm- Cum grencies %
¥ ida. Pumad dlica 19
EXAMPLE IV muzt_nu as
Ammmwwm” Mg wexrain 13
the following compasition: 100.0
Compoment Wecighs Percent EXAMPLE VI
Crame e 7] ,
Lacichin [T ing composition:
Glyemrin 403
Flevor 14
_Segar .5 Compases Welght Percaat
L] Oum goasmie 9.0
‘The gem base, corn syrup o softensrs were blended Fivadng (powdersl) 10
as in Exempie I at aboat £7° to 94* C. for two minutes, et . 2
‘The remaining ngredients were added to this mixture cones eed all
and blended for about five minntes. Following the pro- Mg scamin 19

mdwnﬂnmwm“m 0

The fllowing formplation was msed 0 prepmre  gengted oil, magnesiom wesrate and mannital were
chewing gum tablets using the procedure of Example 45 blended together with the flavoring and blended with
118 the gum granules prior to tableting. The gum granules

flowed freely in the hopper and feeder of the tableting
machine and relessed welt from the punch dis.
:‘:"- = The use of active ageata in the gum tahlets of this
e grasuies T 50 invertion can be illustrated by the following exsmple.
Funmd sillca 0s
Modifisd mltodextria 0 EXAMFLE VI
Hydrogeaated cottonssed oll 05 A chewing gum composition was prepared ming the
following formulati

The material was free flowing in the tableting ma- 59

chine hopper and feeder and did not stick in the mold. pore—— Welghs paromt
. EXAMPLE V Qum b o
A sugar free formulation was used 10 prepare a chew- ::’m' oy
ing gum bese as follows. &@ Flavoring 1.0
Softescrs o9
Calor (yallow #46) als
Compontat Welghe Parcen: Malle Aold 1
Gm buse M0 o
Glycerla :: &
Lecithin The ckewing gom comporition was prepared and
e T 1 granulated in sccordance witk the procedure of Ezam-
Sorkiend 0 ple [II. The chewing gum hed a moistore coutent of

NEDOCID: <L8___STEMOEAT_| >
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about 3.3% by weight. Gum granules were made from  vegatable oils, polyethylene giycols, polyoxyethylene

s 4, The process of claim 1 wherein said materials are

- selected from the group consisting of megnesiem stes-
a-la'm‘-hw 133 mdmdl.powdaadhyd!ogmlnuvem
Pty o %dﬁmmdﬂ '
voring 20 , ing gum composition produced
-&ww :j 10 by the process of claim L
,_"'.: as 6. The tableited chewing gum composition prodaced
Calor (yellow #16) a1 by the process of clsim 1

w?ﬂ':huﬂnl:fd&w:gmmw
The composition was tableted using the stokes tablet- process of claim § .
mmmﬁmmnywm"wﬁﬁww:ﬂmwﬂ
wd good Bom the die. 9. A proces for producing a tabletted chewing gum
EXAMPLE VII composition heving a water content of about 2 to about
Three baiches of the chawing gum ion of 29 8% by weight which comprises: ) .
Exsmple 1 were prepared using 69, 8% and 10% of the preparing a chewing gum composition having a
grinding sid, respectively. Dicalcium phosphate was water content of aboat 2 to about 8% by weight
the chosen grinding aid. The gum granules were tablet- comprising gum base and a sweetener sslected
ted usmg formulstion 7 of Table II, Example 1. The from the groop consisting of mgar sicohols, water-

resnlitent tahlet, a8 tested by a paned of nine (¥) experts 25
was unaccepishly gritty sad chalky destroying the o

ganoleptic appeal of the chawing gom. Thus, smoumnts

of grinding xid outside the range claimed are not consid-

cred meefio] due to this resplt.

The inveation being thuy described, it will be obvious 39
that the wame may be varied in mawy ways. Sach varia-

tions sre not to be regarded a5 & deperture from the

spirit sxd scope of the ixvention and all snch modifics-

tions ere intended to be inoluded within the scope of the

olakms, 33
We clnim:

encrs and mixtores thereof;

grinding the chewing gum composition by utilizing a

finely divided grinding aid present in the amomnts
of about 0.29% to sbout 5% by weight of the thbles-
phosphates,

mictures thereof, to form a granuistion:

biending the granulation with & compression si} com-

prhing one or more materials selected from the

¥ more ma ,
1. A process of prodncing & sabletted chewing gass S a3 O Ihciooxts, gildents mad sack
having a water content of about 2 1o about

composition i i

-y - § . comt y Tmthemhﬂmhﬂmtohmnub-
proparing & chewing gum compotition having 2 40 19 The process of claim 4 wherein sid swesteger is

a sugar alcobol selected from the group consisting of

sorbisol, xylitol, mamnitol, and mixtures thereo.

of .
i
E
|
]
i

from the group consisting of ﬂ"{:ﬂhﬂﬂ- 11 The process of claim $ whercin said materials are
w&mﬁnMT;dm

pdrogenated vegetablo cils, partially
"';?yl""r chewing gum Sraporition by W8S\ egetabile olls, polyethylens giycols, palycryethylene

of sbout 0.2% o shout 3% by weight of the tehley. ~ DODSteerates, snimal fits, silicates, aflicon dinwide,
o ewing grin composition and selected from T The proces of cleim 9 wherein seid materials ars
M&uhmmo{wm

compressing the resultant granulation to form a tab-  duced by the process of claim 9.
let. 14. The tabletted chewing gom composition pro-
2. The process of clsim 1 wherein said sweetening  duced by the process of claim 10.
agent is selectad from the group comsisting of sger, g 15, The tsbletted chewing gum composition pro-
carn syrap solics, and mixtares thersof duoced by the process of cleim 1L
3. The process of claim 1 wherein said materials are 16. The tabletted chewing gum compoasition pro-
selected from the group consisting of metallic stearates,  duced by the process of claim 12
hydrogenated vegetahle oils, partially hydrogenated « s s
-]
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degired xize. The favoring, whith canstlivies
only & vy small propartion of thse product, may

chawing gum produsts are prociced with superior  aiate.

i

of ementielly the ssme charactor as that of the  mome fully apprecists’ thy charaster and scope

chawing charactaristics. - While the final chew is 50 . In order that thoss skillsd In the irt may even

« of the Invenilmn, I mt forth hevelpbelow one
spedific embodiment for earrying out the novel

conventional chewing gum, tha iniiial snd inter-

mediste chews sre markedly supexior, partiou~
larly the initlal chew which = considerubly

teachings of my inventlon. It will be undexstoond

:

mmmmmmwo-ll thai thiy embodimeni ia Mosirative and 1n
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Thus, for exampie, different hase mixtures of any other desired shape or form.

wiss Hmitative of the full scope of my invention.
gums, guttas, resins and the lke may be utilized,
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PUBLICATION NUMBER : 58220655 K
PUBLICATION DATE : 22-12-83
APPLICATION DATE : 18-06-82
APPLICATION NUMBER : 57103719
APPLICANT : LOTTE COLTD;

INVENTOR : HAGIWP;FIA NOBUHIDE;
INTCL. A23G 3/30
TITLE PREPARATION OF CHEWIIN;G GUM BY FREEZE CRUSHING

ABSTRACT :

PURPOSE: To prepare a chewing gum of high quality in easy steps, by dipping mixed
whole raw materials for the chewing gum in liquid nitrogen, pulverizing and uniformly
mixing the cold raw materials at the same time, returning the raw materials to ordinary
temperature, and if necessary mokling the resultant materials into a given shape.

CONSTITUTION: The whole raw matsrials for a chewing gum are introduced into a
freazing hopper of a freeze crushing apparatus in imegular order. In the process, lumps,
€.g. a resin or rubber, are previously cut to 5-10mm size to facilitate the passage through
the outlet of the raw material hopper, and other materials are directly used in the usual
distribution forms. The whole materials are then dipped in liquid nitrogen, exposed to
-196°C cryogenic temperature and cooled 1o increase the britieness. Thus, the resin or
gum is easily pulverized. The whole raw materials are then fed to a pulverizer and
pulverized in a very short time to give a fine powdery uniform mixture, which is then
collacted in a cyclone, taken out one after another and retumed to ordinary temperature
not to absorb moisture. The resultant powdery chewing gum is then compression molded
in a given mold under a given pressure if necessary to give a sheet chewing gum,
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Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decisién 486 de la Comision de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

B La solicitud no contiene la copia del documento en que consta la cesidon del derecho
a la patente del inventor al solicitante o a su causante. (Art. 26-k) Decisién 486).

W La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 83 y subsiguientes del Cddigo de Procedimiento
Civil. Adiclonaiments, deberd presentar el documento que acredita la existencia y
representacion legal de la sociedad solicitante, cuando ésta fuere persona Juridica.

En cumplimiento de lo dispuesto por el articulo 38 de la Decisién 488, se le requiere
para que dentro del tdrmino de dos meses sigulentes a la fecha de notificacién del
presente oficio, complete los requisitos anteriormente enunclados. En caso de no dar

cumplimiento al presente requerimiento, la solicitud se considerard abandonada y
perdera su prelaclén.

Notifiquese el presente oficio conforme a lo digpuesto en el numeral 5.2, literal o), del
capltulo quinto del titulo primero de la Circular Unica N° 10 de 2001.
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