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1. A method for aggiomerating aspartame to improve its handiing
properties comprising the following steps:

mixing a quantity of aspartame with a quantity of an agglomerating
agent, said agent being selected from the group consisting of modified
celluloses, zein, and shellac, as well as mixtures thereof, and a Timited
quantity of solvent tq produce a damp mix, the damp mix being
characterised as being dust free, non-flowing, and crumbly;

drying said damp mix; and

particle sizing said dried mix to thereby obtain agglomerated
particles of aspartame within a predetermined particle size range, said
agglomerated particles comprising between 35 and 99 percent by weight
aspartame at least partially coated by said agglomerating agent.

20. An agglomerated aspartame when made according to the methods
of Claims 1 to 19.
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ABSTRACT QF THE DISCLOSURE

A process is disclosed wherein a high-potency
sweetener is treated so as to improve its handling
properties, namely flowability, resistance to caking,
and bulk density. According to the method, a quantity
of a powdered high-potency sweetener is mixed with an
agglomerating agent, such as a modified cellulose, and
a limited quantity of a solvent for the agglomerating
agent, such as water. The quantity of solvent is
limited so as to produce a mixture which is only moist
or damp. This damp mixture is characterized as being
dust-free, non-~flowing and crumbly. The damp mixture
is then dried and the dried mixture is treated, e.g. by
grinding and/or screening, to produce the desired
particle size range in the agglomerated high-potency
sweetener particles. These agglomerated particles
comprise collections or clusters of high-intensity
sweetener particles which have been bound together by

the agglomerating agent.
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METHOD OF AGGLOMERATING HIGH-POTENCY SWEETENERS

BACKGROUND OF THE INVENTION
The present invention relates to methods for

treating high-potency sweeteners to change their physical
properties. More particularly, the invention relates

to methods for improving the handling properties of
high-potency sweeteners.

In recent years, high-potency or high-~intensity
sweeteners have become widely accepted in various
applications. Most notably, the artificial sweeteners
such as saccharin and aspartame have enjoyed considerable
popularity in food products designed to have reduced
caloric values. In general, these compounds will have
the characteristics of being sweeter than sucrose and
have negligible caloric wvalue.

While research has been undertaken to improve
various aspects of these sweetenetrs; one area of
considerable interest has been that of improving their
physical properties. In particular, efforts have been
undertaken to improve the flowability and the resistance
to caking of these compounds. In addition, work has
been done in the way of adjusting the bulk density of
these compounds so that they may be used in a dry mix 5
(e.g. a dry beverage mix) without having them settle to
the bottom or float to the top of the mix. These
properties are especially important to control in view
of the fact that these sweeteners have such high %
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sweetness value. In other words, because these
sweeteners have such high potency, it is important to
work with small amounts of the sweeteners and to insure
that the sweeteners are well dispersed in the products
in which they are used.

As an example, the high-potency dipeptide
sweetener L-aspartic acid ester of L-phenylalanine,
generally known as aspartame, has a natural form of
small needle~like crystals. In this form, the aspartame

o powder does not flow very well. In addition, the
compound is known to have erratic flow properties due
to its electrostatic properties. Another problem caused
: by the needle shaped crystals of aspartame is the fact
that in certain applications it is desirable to

encapsulate the aspartame, such as by a fluid bed coating

rese or spray drying technique. However,; the needle-~like
':'25 crystals are generally more difficult to coat.
':f:' U.S. Patent No. 4,597,970, to Sharma et al.,
teaches a process for producing an agglomerated
20 sweetener wherein the sweetener is dispersed in a
53". hydrophobic matrix consisting essentially of lecithin,
et a glyceride, and a fatty acid or wax having a melting

point between 25 and IOOOC, The method disclosed uses

‘e 't a spray congealing step to form the sweetener-contain-

’:“'E ing matrix into droplets followed by a fluid bed second
coating on the agglomerated particles.

R U.S. Patent No. 4,517,214, to Shoaf et al.,

-:u«; describes a process wherein some of the afore-mentioned

difficulties in working with aspartame are addressed by

20 agglomerating the aspartame c¢rystals through the use of
a solution of aspartame with unsolvated aspartame. The
solution is intended to recrystalize and thus aggregate
clusters of the unsolvated aspartame. The preferred
method of drying the aspartame is by spray drying,
although extrusion of a mass of dough-~like consistency
which is then dried and ground is mentioned.
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U.S. Patent No. 4,554,167 to Sorge et al. discloses a process
whereby aspartame is agglomerated without the use of moisture by
combining it with a food grade acid and then heating the blend to 140 to
200°F while mixing.

U.S. Patent No. 4,139,639, to Bahoshy et al., teaches a process of
"fixing" aspartame by co-drying (by spray or fluid bed drying) a solution
or slurry containing aspartame and an encapsulating agent, such as gum
arabic, to thereby surround and protect the aspartame during storage in
chewing gum.

U.S. Patent No. 4,384,004, to Cea et al., teaches a method of
encapsulating aspartame with various solutions of encapsulating agents
using various encapsulation techniques such as spray drying in order to
increase the shelf-stability of the aspartame.

Naturally, the processes which use spray drying or fluid bed
coating techniques for encapsulating the ingredients involve a relatively
large investment in equipment and require skilled operating personnel and
sophisticated process controls.

SUMMARY OF THE INVENTION

The present invention is directed to improved methods for
agglomerating high-potency sweeteners.

According to a first embodiment of the present invention there is
provided a method for agglomerating aspartame to improve its handling
properties comprising the following steps:

mixing a quantity of aspartame with a quantity of an agglomerating
agent, said agent being selected from the group consisting of modified
celluloses, zein, and shellac, as well as mixtures thereof, and a limited
quantity of solvent to produce a damp mix, the damp mix being
characterised as being dust free, non-flowing, and crumbly;

drying said damp mix; and

particle sizing said dried mix to thereby obkain agglomerated
particles of aspartame within a predetermined particle size range, said
agglomerated particles comprising between 35 and 99 percent by weight
aspartame at least partially coated by said agglomerating agent.

According to a second embodiment of the present inveintien there is ;
provided a method for agglomerating aspartame comprising the following .
steps:
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dry blending a quantity of aspartame with a quantity of a powdered
agglomerating agent, said agent being selected from the group consisting
of modified celluloses, zein, and shellac, as well as mixtures thereof;
gradually adding a limited quantity of solvent to the mixture of
5 aspartame and agglomerating agent in an amount sufficient to create a
damp mix, the damp mix being characterized as being dust free,
non-flowing, and crumbly;
drying said damp mix; and
comminuting said dried mix to thereby create agglomerated particles
10 of aspartame, said agglomerated particles comprising between 35 and 99
percent by weight aspartame at least partially coated by said
agglomerating agent.
According to a third embodiment of the present invention there is

s provided a method for treating aspartame to improve its handling

,%:t, 15 properties comprising the steps of: )
:'ﬁ:: dry blending a quantity of powdered aspartame with a quantity of a

et powdered agglomerating agent, said agent being selected from the group

:;::5 consisting of modified celluloses, zein, and shellac, as well as mixtures

DR thereof;

20 adding a limited amount of solvent to the mixture of aspartame and
el agglomerating agent in an amount sufficient to produce a damp mix, the
{:53 damp mix being characterized by a solvent content between about 20 and
T about 55 percent by weight of the damp mix;

.;:25 drying said damp mix to remove substantially all of said solvent;

S 25 and
comminuting said dried mix to thereby produce agglomerated
particles of aspartame, said agglomerated particles comprising between
about 35 and about 99 percent by weight high-potency sweetener at least
partially coated by said agglomerating agent.

30 Briefly stated, the methods of the present invention generally
comprise the following steps. A quantity of a powdered high-potency
sweetener is mixed with an agglomerating agent, such as a modified
cellulose, and a limited quantity of a solvent, such as water. The
quantity of solvent is limited so as to produce a mixture which is only
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moist or damp. This damp mixture is characterized as being dust-free,
non-flowing and crumbly. The damp mixture is then dried. The dried
mixture is treated e.g. by grinding and/or screening, to produce the

desired particle size range in the agglomerated high-potency sweetener
5 particles. These
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agglomerated particles comprise collections or clusters
of sweetener particles which are bound together with
the agglomerating agent.

In accordance with one preferred embodiment
of the present invention, the high~-potency sweetener to
be treated is the artificial sweetener known as aspartame
and the agglomerating agent is hydroxypropyl methylcellulose
(HPMC). The aspartame is preferably dry blended with
the HPMC in an amount of about 15 percent HPMC by weight
of the agglomerated aspartame. The mixing is accomplished
in a planetary or other type mixer which effects
compressive forces between the components. Water is
added to the dry blend in small increments while mixing
until it is present in an amount of about 36 percent of
the damp mixture. The damp mixture is spread out on
trays and dried at about 170°E for 12 to 14 hours.
After drying, the mixture preferably has between 2 and
3 weight percent water. The dried mixture is then ground
in a high speed grinder with a 0.05 inch screen.

The present invention offers advantages in
that it provides a relatively simple and inexpensive

method for treating high-potency sweeteners to improve

" their handling properties. In particular, the method

of the present invention has been found to improve the
flowability and resistance to caking of high-~potency
sweeteners such as aspartame. It has also been used to
adjust the bulk density of the sweeteners so that they
can be used in dry mixes with less chance of settling

to the bottom or floating to the top. Moreover, the
process of this invention can be carried out in a
relatively short time and using relatively simple equip~-
ment. It was a surprising result that this relatively y
simple and inexpensive process could produce agglomerated
sweeteners having these improved properties. Moreover,
although the present invention may be carried out in a
continuous process, it is also well suited for batch
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processes. This is particularly important in view of
the small quantities of the sweeteners typically needed.

These and other advantages of the present
invention will become apparent from the following
description which, when taken in conjunction with the
accompanying figures, discloses presently preferred
methods of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic representation of the

preferred method of the present invention.

le) Figures 2a is a photomicrograph of untreated
H aspartame crystals.
: Figures 2b is a photomicrograph of a product
L of the most preferred method of the present invention.
XN Figures 2c and 2d are photomicrographs of
'.'.3 products of alternative embodiments of the present
invention.

DETAILED DESCRIPTION

cea Referring to the drawings, Figure 1 is a block
-:f:« diagram illustrating the steps in the process of the

20 preferred embodiment of the present invention. First,
.:%‘E a quantity of powdered high-potency sweetener is mixed
saeens with a quantity of powdered agglomerating agent. The

powdered high-potency sweetener can be selected from a
e wide variety of either artificial or natural sweeteners,
ISTYRE such as aspartame, salts of acesulfame, alitame,
saccharin and its salts, cyclamic acid and its salts,
dihydrochalcones, thaumatin, or monellin, etc.
Most preferably the high-potency sweetener
used in this invention is the dipeptide sweetener
20 L-aspartic acid ester of L-phenylalaniné, generally
known as aspartame or APM. The aspartame used in the
most preferred embodiment, is obtained from the G.D.

Searle Company under the designation "NutraSweetR."

-5 -
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This is a powdered form with generally needle shaped
crystals having a wide range of particle sizes. FIGURE
2a is a photomicrograph at 100 X showing the form of

the aspartame crystals before treatment by the present
process. As can be seen, the crystals are relatively
small and needle-like. As mentioned above, this powdered
form is relatively difficult to work with because of

its poor flowability and low bulk density.

In alternatively preferred embodiments, the
sweetener is the potassium salt of 6-methyl-1.2.3~
oxathiazin-4(3H)-one~-2.2-dioxide generally known as
acesulfame K. Acesulfame K is a relatively dense
sweetener. Accordingly, if it is to be used in a dry
mix, it is preferred to agglomerate with an agent which
will lower the bulk density of the resultant particles.

In other alternatively preferred embodiments,
the sweetener is L-aspartyl-D-alanine 2,2,4,4 tetramethyl-
thienyl-amide, generally known as alitame.

The present invention also contemplates the

inclusion of more than one high-~potency sweetener.
That is, two or more sweeteners may be mixed together
before or during the present process. For example, it
may be desirable to blend one sweetener having certain
flavor notes with another complimentary sweetener.

The powdered agglomerating agent may be selected
from a wide variety of agglomerating agents. Examples
of suitable agglomerating agents include modified cellulose
compounds, such as hydroxypropyl methylcellulose (HPMC);
gums, such as gum arabic; shellac; alcohol soluble proteins,
such as zein; starches; maltodextrins; lactose; carbohydrate
syrups; polymers such as polyolefins, polyesters, polyvinyl
acetate; etc. Plasticizers and conditioners for the
agglomerating agent may also be used. }

Modified cellulose compounds are presently
preferred, with HPMC being used in the most preferred
embodiment to encapsulate aspartame. The HPMC used in
the most preferred embodiment is obtained from the Dow
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Chemical Company from their METHOCEL line under the
specific designation "E4M."

The present invention contemplates the
simultaneous use of more than one agglomerating agent.
For example, two or more different types or grades of
HPMC could be blended so as to modify the properties of
the agent as a whole. In addition, it may be desirable
to use two or more agglomerating agents which have
different solubility properties to thereby produce a
stepped release of the product when used.

The present invention also contemplates the
use of more than one agglomerating step whereby more
than one layer of agglomerating agent can be applied to
the clusters of agglomerated sweetener particles.
Depending on the results desired, it may be desirable
to use either the same or different agglomerating agents
in each of the layers.

The relative proportion of agglomerating agent
to high-potency sweetener depends on the specific high-
potency sweetener and agglomerating agent selected. 1In
addition, the amount of agglomerating agent used will
depend on the properties which are sought in the
agglomerated sweetener. For example, it may be desired
to lower the bulk density of a sweetener such as
acesulfame K or to raise the bulk density of a sweetener
such as aspartame. In such applications, the amount of
agglomerating agent may be several times the amount of
the sweetener. Selecting the proper amount of
agglomerating agent to make the desired adjustment in
bulk density is considered to be within the ordinary
skill in the art. 1In addition, because the cost per
unit weight of the sweetener will typically be much
higher than the cost per unit weight of the agglomerating
agent, it may also be desirable in certain embodiments
to use excess amounts of agglomerating agent in order
to increase the volume of the agglomerated sweetener to

-7 -
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thereby make it easier to measure the sweetener
volumetrically.

On the other hand, if the object is to merely
improve the flowability of the sweetener, it is preferred
to use a lower amount of agglomerating agent. 1In fact,
it was a surprising result to observe how little
agglomerating agent is needed to effect improvements
(See Example 4 below).

Generally, the amount of agglomerating agent
should be kept below the level at which it would adversely
affect the flavor or texture of the product in which it
will be incorporated. Preferably, the agglomerating
agent will comprise between about 1 and about 65 weight
percent of the agglomerated sweetener. 1In the most
preferred embodiment, the HPMC is added to between about
5 and about 50 percent by weight of the agglomerated
sweetener, i.e. percent by combined weight of the
sweetener and the agglomerating agent. Even more prefer-
ably the agglomerating agent is added to an amount between
about 10 and about 30 weight percent of the agglomerated
sweeterner.

As shown in Figure 1, the high-potency sweetener.
and agglomerating agent are preferably well blended in
their dry form before any addition of solvent. In the
most preferred embodiment, this is accomplished by simply
adding the two powdered components to a mixer bowl of a
planetary type mixer. The mixer is activated for a
time sufficiént to thoroudghly intermix the two powders.
This dry blending of the high-potency sweetener and the
agglomerating agent is thought to be desirable in that
the two components are thus uniformly dispersed in one
another prior to the addition of the limited quantity
of solvent, thereby providing for more uniform dispersion
during the solvent addition and in the final proéduct.

In alternative embodiments, the solvent may
be added to the agglomerating agent before it is added
to the high-potency sweetener. For example, a

- 8 -
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carbohydrate syrup can be used in the present process
and thus act as both the agglomerating agent and the
solvent. Other agglomerating agents can likewise be
pre-mixed with their solvent before being added to the
high-potency sweetener. For example, shellac is prefer-
ably used with an ethanol solvent already present.

In other alternative embodiments, the solvent
may be added to the high-potency sweetener before the
agglomerating agent is added.

Referring again to the preferred embodiment
illustrated in Figure 1, after the dry high-potency
sweetener and dry agglomerating agent are thoroughly
mixed, a solvent, i.e. a solvent for the agglomerating
agent and/or the high~-potency sweetener, is added to
the mix. Naturally, the selection of solvent will
depend on the selection of the agglomerating agent
and/or the high-potency sweetener. When using HPMC in
the preferred embodiment, the preferred solvent is water.
When using shellac or zein as the agglomerating agent,
the preferred solvent is ethanol. Certainly, it is
important to avoid solvents which would be unsafe for
use in making food products.

The total amount of solvent added will also
depend on the selection of the agglomerating agent and/or
the high-potency sweetener. As stated, the amount of
solvent is intentionally limited so as to produce a
damp, dust-free, non-flowable, non-extrudable, crumbly
mixture. By the word "crumbly" it is meant that the
damp mix easily separates from itself. By way of
comparison, the damp mix should have the consistency
and texture of wet sand. By way of contrast, the damp
mix should not have so much solvent that it becomes
dough-like, paste-~like, clay-like, or soup-like. It
has been found that, if the mix does go to the dough~like
stage, many of the advantages of the present invention
are lost. In particular, a dough-~like mix is more

-9 - |
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diffiecult to mix, handle, and dry and considerably mre
difficult to treat in order to achieve the desired
particle sizes.

The preferred method of adding the solvent to
the mix is to add it in small amounts in time spaced
increments while continuously mixing. When adding the
solvent this way, it is desirable to allow the mix to
become homogeneous before the next addition of solvent.
In following this preferred method, the solvent is allowed
to be absorbed slowly into the mixture without producing
pools of solvent which can result in large clay-like
lumps in the mixture.

It has been found that one method of determin-
ing when there is sufficient solvent added is to monitor
the power deinand for the mixer. In particular, the
povwer demand increases dramatically as the mix goes
from the desired damp mix stage to a dough-like stage.
This is believed to be due to the fact that, in the
desired damp mix stage, the mix is crumbly, i.e. easily
separable; whereas when the mix moves into the dough-
like stage, the mix become more cohesive. As a result,
the power demand on the mixer can be monitored and the
solvent addition stopped just as the power demand begins
a sharp rise.

It is also possible to determine the proper
amount of solvent by visually monitoring the condition
of the damp mix. The characteristics mentioned above,
namely dust-free, non-flowable, and crumbly, are
relatively easy to observe and contrast with the
cohesiveness, and flowability of the dough-like stage.

Naturally, once the optimum amount of solvent
is determined for a particular agglomerating agent and
a particular weight ratio of agglomerating agent to
high-potency sweétenér, that optimum amount will be
reprodugible.

In the most preferred embodiment, wherein
aspartame is agglomerated with HPMC, the water is added

- 10 -
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so as to comprise between about 20 percent to about 55
percent by weight of the damp mix, more preferably between
about 30 and about 40 percent, and most preferably, 35
percent. When zein is used to agglomerate aspartame,
ethanol is most preferably present in an amount of between
about 25 and about 50 percent by weight of the damp

mix. Likewise, when pre-solvated shellac is used to
agglomerate aspartame, ethanol is more preferably present
in an amount of between about 7 and about 15 percent by
weight of the damp mix.

After the last of the solvent is added, the
combination is continuously mixed for a time sufficient
to allow for a homogeneous mass. In particular, the
solvated and unsolvated high-potency sweetener, the
solvated and unsolvated agglomerating agent, and any
free solvent should all be evenly dispersed in the mix.
The optimum time of mixing can be determined visually.

The type of mixing affected on the mix is
believed to be important to the present invention. In
particular, it is believed that a compressive type mixing
is important in order to push the agglomerating agent
and the high-potency sweetener together into clusters.
This is contrasted with a high shear type mixing which
would act to separate the components of the damp mix.
Accordingly, the preferred type of mixer is a planetary
mixer or other type mixer that would give similarly
compressive type mixing.

After the final mixing, the damp mix is dried.
Preferably, substantially all of the solvent will be
removed from the mix. The drying is preferably
accomplished by taking the damp mix out of the mixer
bowl and spreading it on drying trays. It has been
found to be preferable to line the drying trays with
paper to facilitate removal of the dried product. In
the most preferred embodiment, the damp mix is spread
on trays at a depth of about 2 cm.

- 11 -
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Preferably, the drying is accomplished by
placing the trays in a drying oven at a temperature and
for a time sufficient to drive off substantially all of
the solvent. Other methods of drying such as fluid bed
drying can also be used. Naturally, the temperature
and time for drying will depend on the specific solvent
and amount of solvent used as well as factors such as
the thermal or moistuve stability of the high-potency
sweetener. Accordingly, it may be desirable to allow

o the damp mix to dry at ambient conditions. 1In the most
preferred embodiment, the aspartame agglomerated with
HPMC is dried at alout 170°F for 12 to 14 hours.
After drying in the most preferred embodiment,
the agglomerated aspartam= has been found to have a
B water content of betwesen about 2 and 3 percent by weight
fevad! of the total. The acceptable level of solvent left in
L E the agglomerated high totency sweetener particles may
. be higher or lower than this amount and will depend on
the nature of the high-potency sweetener and agglomerat-
20 ing agent used. Naturally, if the high-potency
PP sweetener is subject to deterioration in the presence
PR of the solvent, or if the solvent is not compatible
with whatever formulation in which the agglomerated
‘e s high-potency sweetener is to be used, it is important
sesocs to drive off as much of the solvent as possible.
After drying, the mix is generally
S characterized as being in the form of hard, dry lumps
ser s of various shapes and sizes. At this point, the dry
mix is ready to be treated to produce the desired range
20 of particle sizes. This can be accomplished in various
ways. Most preferably, the dried mix is fed into a
grinder which comminutes the mix intoe smaller particles.
Other devices such ag a roller mill can also be used to
comminute the dried mix. The grinder or other device
is preferably equipped with a screen which will pass

the desired particle size range. If desired, other

e

techniques such as a second screen or a cyclone

7 i;;;‘.‘_\’g‘-‘wﬁz?&& P

T PR Y o M e < e




T e wwmmyTY T T W T

1O

£

separator can be used to ensure a minimum particle size
as well as a maximum particle size. Presently, a screen
with 0.05 inch holes is used to produce the agglomer-
ated aspartame particles of the most preferred embodiment.

FIGURE 2b is a photomicrograph at 100 X of
the product of the most preferred embodiment of this
invention (See Example 1). In particular, this product
is aspartame crystals as shown in FIGURE 2a which have
been agglomerated with 15 percent by weight of the "E4M"
HPMC described above. The dried mix was ground in a
Fitzmill grinder having a screen with 0.05 inch holes.
As can be seen, the product comprises collections or
clusters of individual aspartame crystals which have
been bound together by the HPMC. This photomicrograph
also shows how the invention is useful to reduce the
total surface area of the aspartame crystals.

The product also includes aspartame crystals
which are not bonded to others. These unbonded crystals
may have missed being bonded during the agglomerating
process or they may have become disattached from clusters
during the grinding process.

In the most preferred embodiment, only the
maximum particle size is controlled. That is, the
smaller particles are not held back. As a result, and
as shown in FIGURE 2b, there are small unbonded crystals
in addition to the clusters. This result is believed
to be preferable for particular applications. For
example, when the agglomerated aspartame is used in a
chewing gum formulation, this particle size distribution
is believed to produce the effect of allowing some of
the smaller and/or unbonded particles of the aspartame
to be released more quickly when the gum is chewed than
the aspartame which is bound in the clusters. As a
result, the release profile is such that the consumer
experiences sufficient sweetness initially and
subsequently. As shown in ‘the Example 1 below, the
aspartame agglomerated this way, had improved handling
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properties even though some of the aspartame crystals
remained unbonded.

In alternative embodiments, it may be
desirable to control the maximum and the minimum
particle size to produce a narrower range of particle
sizes. This may be desired when it is intended for all
of the high-potency sweetener to have a more uniform
delayed release, or when it is desired to adjust the
flowability or density more closely.

o FIGURE 2c¢ is a photomicrograph of a product
similar to that of FIGURE 2b except that the product
shown has HPMC present in 30 percent by weight of the

- LN agglomerated aspartame (see Example 2). As can be seen,

::: the clusters in this product have more HPMC around their

:"::' external surfaces. In addition, there are fewer unbonded

forelt aspartame crystals. As shown in the Table below, this .
f.'j product had a lower angle of repose, i.e. better flow-

i.:} ability, and a higher bulk density than the 15 percent

product of Example 1.
20 FIGURE 2d is a photomicrograph at 100 X of a

s Tese product which was made with according to the most
{‘:} preferred process described above except that zein was

used as the agglomerating agent instead of HPMC (See
R example 5). The zein was used at a level of about 60
h percent by weight of the aspartame. The solvent for
the zein was ethanol which was present in about 27
percent by weight of the damp mix. As can be seen in
o the photomicrograph, using zein at this level results
in a product which is more crystalline.

EXAMPLES

e

=260 The following examples are provided by way of
explanation and illustration. Examples 1 through 14
were produced with aspartame as the high-potency
sweetener. Examples 15 through 18 were produced with
acesulfame K as the high-potency sweetener.
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Exanmple 1 was carried out according to the
most preferred embodiment of the present invention. In
particular, 7711 g. of unmilled aspartame from the G.D.
Searle Company was placed in the 40 gt. bowl of a
Hobart mixer. 1361 g. of Methocel E4M from the Dow
Chemical Co. was also added to the bowl. These two
powders were dry blended at the low speed setting on
the mixer for approximately 15 minutes. A total of
approximately 4800 ml of water was added to this mix.
This was accomplished by adding between 200 to 1000 ml
of water every 3 to 5 minutes with the mixer running.
The damp mix that resulted was dustless and coalesced
when squeezed. The damp mix was mixed for about 5
minutes after the last water addition to insure
complete interdispersion. The damp mix was transferred
to stainless steel trays and spread to a depth of
approximately 2 cm. At this point, the material was
approximately 34.6 weight percent water, 9.8 weight
percent HPMC and 55.6 weight percent aspartame. The
trays were placed in an oven and heated to 170° for 12
to 14 hours. After drying the mix was ground in a
Fitzmill at medium speed and using a 0.05 inch screen.
The water content of the final product was between 2
and 3 weight percent. The HPMC was present at about 15
weight percent of the agglomerated aspartame. The
product of this example is shown in FIGURE 2b.

Example 2 was carried out the same as Example
1 except that the batch size was much reduced. 1In
particular, in Examples 2-18, the combined weight of
the sweetener and the agglomerating agent was 50 g. In
Example 2, the proportion of HPMC to aspartame was double
that used in Example 1, i.e. 15 g. of E4M were used
with 35 g. of aspartame. Also, water was present in
the damp mix at about 42 percent by weight.

Example 3 was carried out the same as Example
2 except that a solution comprising 70 weight percent
Sorbitol and 30 weight percent water, was used in the

- 15 «
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place of water. In addition, only 7.5 g. of E4M was
used with 42.5 g. of aspartame to produce agglomerated
aspartame comprising 15 weight percent HPMC.

Example 4 was carried out the same as Example
2 except that 3.5 g. of HPMC was added to 50 ml of water
to make a predissolved HPMC. 3.5 g. of this
predissolved HPMC was then added to 46.5 g. of
aspartame. Thus, the HPMC was present as about 0.5
percent by weight of the agglomerated aspartame The
total water content of the damp mix was approximately
6.5 percent.

Example 5 was carried out the same as Example
2 except that zein was used as the agglomerating agent.
The zein was acguired from Freeman Industries Inc. as
their regular grade. The solvent used was ethanol at
about 27 weight percent of the damp mix. The zein was ¢
present as 60 weight percent of the agglomerated
aspartame. The product of this example is shown in
FIGURE 2d.

Example 6 was carried out the same as Example
5 except that the zein was present as 40 weight percent
of the agglomerated aspartame. The ethanol solvent was
present as 37 weight percent of the damp mix.

Example 7 was carried out the same as example
5 except that a different grade of zein was used. In
particular, the zein was obtained in a finer particle

size. In addition water was used as the solvent at 38

weight percent of the damp mix. The zein was present

as 60 weight percent of the agglomerated aspartame.

Example 8 was carried out the same as Example
7 except that ethanol was used as the solvent at 40
weight percent of the damp mix.

Example 9 was carried out the same as Example
2 except that shellac in an ethanol solution was used
as the agglomerating agent:. The shellac was cobtained
from Bradshaw and Prager as their Food Grade 6# cut
confectioner's dewaxed lac glaze. The ethanol was

- 16 -

s B K I L LR i e
o Al -

A .
g i ey

s e e+ R




™ g T M g

P —— = - ~w - S

1O

R S NP e i 1

- 17 =

present at about 25 weight percent of the damp mix.
The shellac was present as 15 weight percent of the
dried, agglomerated aspartame particles.

Example 10 was carried out the same as Example
2 except that gum arabic was used as the agglomerating
agent. The gum arabic was obtained in spray dried form
from Meer Corporation. The solvent was water present
at 32 weight percent of the damp mix. The gum arabic
was present at 15 weight percent of the agglomerated
aspartame.

Example 11 was carried out the same as Example
10 except that ethanol was used as the solvent for the
gum arabic. The ethanol was present at about 45 weight
percent of the damp mix.

Example 12 was carried out the same as Example
2 except that a maltodextrin was used as the agglomerating
agent. The maltodextrin was obtained from Grain Processing
Corp. under the designation "Maltrin 150." It had a
dextrose equivalency of 13-17. The water solvent was
present at about 31 weight percent of the damp mix.

Example 13 was carried out the same as Example
2 except that a starch was used as the agglomerating
agent. The starch was obtained from the A.E. Staley
Company under the designation "Binasol 15." The water
solvent was present at about 41 weight percent of the
damp mix.

Example 14 was carried out the same as Example
2 except that a gelatin was used as the agglomerating
agent. The gelatin was obtained from Grayslake Gelatin
Co. as a 250 Bloom type A gelatin powder. The water
solvent was present at about 52 weight percent of the
damp mix.

Example 15 was carried out the same as Example
5 except that the high-potency artificial sweetener
known as acesulfame K was used as the high-potency
sweetener. The acesulfame K was obtained from Hoechst.
Zein was the agglomerating agent as was added to 60
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weight percent of the acesulfame K. The ethanol
solvent was present at 21 weight percent of the damp
mix.

Example 16 was carried out the same as Example
15 except that a modified cellulose was used as the
agglomerating agent. Specifically, the modified cellulose
was ethyl cellulose obtained from the Dow Chemical Co.
under the designation "Ethocel”. Water was used as the
solvent at 12 weight percent of the damp mix.

Example 17 was carried out the same as Example
15 except that shellac in an ethanol solution was used
as the agglomerating agent. The shellac was present at
about 5 weight percent of the agglomerated acesulfame K
particles. The ethanol solvent was present at 4 weight
percent of the damp mix.

Example 18 was carried out the same as Example
17 except that after the agglomerated particles were
dried and ground, they were treated by the same process
to put a second coat of shellac on the particles. In
the second pass, the ethanol was present at 7 weight
percent of the damp mix. The resultant particles
comprised shellac in an amount of about 12 to 14 weight
percent of the twice coated acesulfame K.

Each of the agglomerated sweeteners made in
the examples described above was tested to determine
its handling ability. Each agglomerated sweetener was
tested to determine its angle of repose and its tapped
bulk density.

The angle of repose was measured by pouring &
quantity of the powder through a 6 cm funnel which had
an outlet 1.27 em about the inlet of a 7 cm funnel which
in turn had its outlet 2.54 cm above a flat level plate.
The height and radius of the mound formed on the plate
were measured. The angle was obtained by taking the
arctangent of the height divided by the radius.

The tapped bulk density was measured by placing
25 ml of the powder in a graduated cylinder and then
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tapping the cylinder on the table 40 times to allow for
settling. More powder was added to the cylinder which
was then tapped another 25 times. Any powder in excess
of 25 ml was removed and the cylinder was weighed. The
weight was multiplied by 4 to obtain the tapped bulk
density as the weight in grams for 100 ml of the
powder.

The following table summarizes the results
for each of the examples listed above. In addition,
the values for the untreated powders are also included.

TABLE

No. Ingredient Agent Solvent Amount Angle Densi;y*
aspartame None 46.8 32.6
1 "o HPMC H,0 15 39.4 56.6
2 e HPMC H,O 30% 36.7 47.8
3 mow HPMC sof 70 159 40.1 66.9
4 non HPMC H,O 1% 40.1 48.5
5 mom zein EfoH 60 31.1 66.0
6 mon zein,,  EtOH  40Y% 31.6 60.2
7 " zein, , H,O 60% 30.6 48.7
g "o zein EfOH  60Y% 34.8 55.5
9 non shellac EtOH 15% 27.8 65.7
10 non gum arabic H,O 15% 45.0 46.8
11 o gum arabic EFOH  15% 38.7 51.5
12 wen maltrin HZO 15% 45.0 58.8
13 neon Binasol HZO 15% 44 .1 46.4
14 won gelatin HZO 15% 36.7 57.3
acesulfame K 'None ’ 30.2 126.8
15 now zein EtOH 60% 33.1 65.3
16 ne ethocel  EtOH 15% 34.8 79.0
17 v shellac  EtOH 5%uwx 34.2 103.5
18 ven shellac EtOH 129 32.6 92.1

* .
zfapped bulk density in g./100 ml
xxfine grade zein powder
two coats applied in two granulating processes
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In summary, a relatively simple and inexpensive
process has been described for producing controlled
release ingredients for chewing gum. Although specific
embodiments and examples have been described herein, it
should be born in mind that these have been provided by
way of explanation and illustration and that the
present invention is not limited thereby. Certainly,
modifications which are within the ordinary skill in
the art to make are considered to lie within the scope
of the invention as defined by the following clains,

including all equivalents thereof.
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The claims defining the invention are as follows:

1. A method for agglomerating aspartame to improve its handling
properties comprising the following steps:

mixing a quantity of aspartame with a quantity of an agglomerating
agent, said agent being selected from the group consisting of modified
celluloses, zein, and shellac, as well as mixtures thereof, and a limited
quantity of solvent to produce a damp mix, the damp mix being
characterised as being dust free, non-flowing, and crumbiy;

drying said damp mix; and

particle sizing said dried mix to thereby obtain agglomerated
particles of aspartame within a predetermined particle size range, said
agglomerated particles comprising between 35 and 99 percent by weight
aspartame at least partially crated by said agglomerating agent.

2. The method of Claim 1 wherein said agglomerating agent is
selected from the group consisting of gums, maltodextrins, gelatins,
starches, and lactose as well as combinations thereof.

3. The method of Claim 2 wherein said agglomerating agent is
added in an amount- between 1 percent and 65 percent by weight of the
agglomerated aspartame.

4. The method of Claim 2 wherein said agglomerating agent is
hydroxypropyl methylcellulose.

5. The method of Claim 4 wherein said hydroxypropyl
methylcellulose is added in an amount between 5 percent and 50 percent by
weight of the agglomerated aspartame.

6. The method of any one of Claims 1 to 5 wherein the solvent is
added in an amount between 20 and 55 percent by weight of the damp mix.

7. The method of any one of Claims 1 to 6 wherein said
agglomerating agent and said solvent are combined fn a carbohydrate syrup.

8. A method for agglomerating aspartame comprising the following
steps:

dry blending a quantity of aspartame with a quantity of a powdered
aggiomerating agent, said agent being selected from the group consisting
of modified celluloses, zein, and shellac, as well as mixtures thereof;

gradually adding a Timited quantity of solvent to the mixture of
aspartame and agglomerating agent in an amount sufficient to create a
damp mix, the damp mix being characterized as being dust free,
non-flowing, and crumbly; |

Brmtaamts  son
= -



O g — T T~ T M T T

-

.

vvvvvv

------

10

15

20

25

30

- 22 -

drying said damp mix; and

comminuting said dried mix to thereby create agglomerated particles
of aspartame, said agglomerated particles comprising between 35 and 99
percent by weight aspartame at least partially coated by said
agglomerating agent.

9.  The method of Claim 8 wherein said agglomerating agent is
selected from the group consisting of gums, maltodextrins, gelatins,
starches, and lactose as well as combinations thereof.

10. The method of Claim 9 wherein said agglomerating agent is
added in an amount between 1 percent and 65 percent by weight of the
agglomerated aspartame.

11. The method of Ciaim 9 wherein said aggiomerating agent is
hydroxypropyl methylcellulose.

12. The method of Claim 11 wherein said hydroxypropyl! methyl-
cellulose is added in an amount between 5 percent and 50 percent by
weight of the agglomerated aspartame.

13. The method of any one of Claims 8 to 12 wherein the solvent is
added in an amount between 20 and 55 percent by weight of the damp mix.

14. A method for treating aspartame to improve its handling
properties comprising the steps of:

dry blending a quantity of powdered aspartame with a quantity of a
powdered agglomerating agent, said agent being selected from the group
consisting of modified celluloses, zein, and shellac, as well as mixtures
thereof;

adding a limited amount of solvent to the mixture of aspartame and
agglomerating agent in an amount sufficient to produce a damp mix, the
damp mix being characterized by a solvent content between about 20 and
about 55 percent by weight of the damp mix;

drying said damp mix to remove substantially all of said solvent;
and

comminuting said dried mix to thereby produce agglomerated
particles of aspartame, said agglomerated particles comprising between
about 35 and about 99 percent by weight high-potency sweetener at least
partially coated by said aggiomerating agent.

15. The method of Claim 14 wherein said agglomerating agent is
hydroxypropyl methylcellulose.
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16. The method of Claim 15 wherein said hydroxypropyl
methylcellulose is added in amount between 5 percent and 50 percent by
weight of the agglomerated aspartame.

17. The method of any one of Claims 14 to 16 wherein the solvent

5 is added in an amount between 30 and 40 percent by weight of the damp mix.

18. A method for agglomerating aspartame to improve its handling
properties, substantially as hereinbefore described with reference to any
one of the Examples, but excluding the comparative examples.

19. A method for agglomerating aspartame to improve its handling

10 properties, substantially as hereinbefore described with reference to the
accompanying drawings, but excluding the comparative examples.

20. An agglomerated aspartame when made according to the methods
of Claims 1 to 19.

DATED this TENTH day of OCTOBER 1991

Wm. Hrigley Jr. Company

Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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