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PC5924P2-07L
METHOD FOR HIGH SPEED COATING OF CONFECTIONERY CORES

Cross-Reference to Related Application
[0001] This application is a continuation-in-part of U.S. application Serial No.
09/374,935 entitled "Continuorus Coating of Gum Materials" filed on August 16, 1999, and

incorporated by reference herein.

Technical Field
[0002] The present invention relates to confectionery products that have an outer
shell or coating, and more particularly to processes for coating pieces or cores of a

confectionary product, such as gum, with sugar based and sugarless materials.
Background of the Invention

[0003] The present invention relates generally to confectionery products. More
specifically, the present invention relates to confectionery products that have an outer shell
or coating, syrups for creating the outer coatings, and processes for coating the products

with the syrups and forming hard outer shells.

[0004] A wide variety of types of coated confectionery products are known today.
These confectionery products include chewing gum and bubble gum. The gum products
generally consist of the water insoluble and a water soluble portion including sweeteners. In
a similar vain, it is known to provide a wide variety of different types of chewing gum and
bubble gum (hereinafter both generally referred to as "gum" or "chewing gum"). For
example, it is also known in creating gum and other confectionery products, to coat the
product with an outer or over-coating. The sugar based or sugarless coating can provide an
initial sweetness or other desirable property to the consumer, a crunching sensation when
chewed by the consumer, and a smooth outer appearance to the product. A number of such
chewing gum products are known, such as, for example, the "Chiclets" brand and "Dentyne

Ice" brand products.

[0005] For coated chewing gums, initially sugar syrups were used to create the
coatings or shells. The sugar syrups typically created a product having a smooth
appearance, and provided a coating with a crunching sensation to the consumer, as well as
an initial burst of sweetness. In recent years, other types of syrups have been utilized for

coating gum, such as sugarless syrups.
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[0006] The coating of pieces or cores of chewing gum is a long and laborious
process, involving numerous steps. In order to provide a smooth and thick outer coating,
the cores can be subjected to fifty or more separate coating steps. Each of the coating steps
includes spraying a syrup material on the cores, tumbling or rotating the cores in an
appropriate mechanism, and drying each of the successive coatings with hot air or the like.
Often, powdered coatings are utilized to build up an initial coating on the cores, followed by
liquid coatings in order to even out and smooth the outer surface. Known coating processes
can take up to five to six hours or more in order to produce satisfactory coated chewing gum

products.

[0007] It would be desirable to improve the coating process and ultimate coated
products, as well as increase the speed of the coating process, particularly for chewing gum
products. Increasing the speed of the coating process, or increasing the coating capacity,
would create a higher throughput of coated products resulting in lower manufacturing and

labor costs and increased profits to the manufacturer.
Summary of the Invention

[0008] It is an object of the present invention to provide an improved confectionery
product, such as a coated chewing gum product. It is another object of the present invention

to improve the coating process for coated chewing gum products.

[0009] It is a further object of the present invention to provide a coating process
which increases the speed of the total coating process. It is still another object of the present
invention to provide a coated chewing gum product of the same quality as existing coated

chewing gum products, but one that can be produced in a faster and more efficient manner.

[0010] The present invention provides an improved coated confectionery product
and process. In particular, the solid content in the syrup used to coat the pieces and cores is
increased. This reduces the liquid content of the syrup material and reduces the time
necessary to dry the coating. The syrups with increased solid content are kept at an elevated
temperature in order to prevent the solids from percipitating or crystallizing out of solution
prior to being sprayed on the pieces or cores. The holding tanks or containers in which the
syrup is stored are heated, such as by heated water jackets or electrical heating systems. In
addition, the conduits or lines in which the syrup is transported from the holding tanks to the

coating site are also heated in a similar manner.
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[0011] The present invention applies to coatings of both sugar based and sugarless
materials. The present invention provides a process which is faster, less expensive, and
more efficient than known processes and yet produces a high quality coated product the

same as existing coating products.

[0012] In alternative embodiménts, the drying times, air temperature used for drying
the coatings, and the syrup concentrations are changed during the coating process. These
parameters can be changed for each step or each series of steps during the process. By

regulating these parameters, improved quality coated products can be produced.

[0013] Other benefits, features, and advantages of the present invention will become
apparent from the following description of the invention, when viewed in accordance with

the appended claims and accompanying drawings.
Brief Description of the Drawings

[0014] FIGURE 1 is a schematic illustration of a representative system for use in

accordance with the present invention;

[0015] FIGURE 2 illustrates an alternate representative system for use in accordance

with the present invention;

[0016] FIGURES 3 and 4 are charts or tables evidencing examples of systems using

embodiments of the present invention with sugar-based syrups;

[0017] FIGURE 5 is a graph illustrating the advantages of the present invention with

sugar-based coatings;

[0018] FIGURE 6 is a chart or table evidencing an example of a system using an

embodiment of the present invention with a sugarless coating; and

[0019] FIGURE 7 is a graph illustrating the advantages of the present invention with

sugarless coatings.
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Description of the Preferred Embodiment(s)

[0020] The present invention provides improved overcoated or coated confectionery
products, as well as improved methods for coating the products. Although, in the preferred
embodiment set forth below, the confectionery product is a chewing gum, or bubble gum
product, the present invention is not limited to gum products. The present invention can be
used to coat or overcoat a wide variety of food and confectionery products. It is also

possible to use the present invention to coat pharmaceutical products.

[0021] For convenience and ease of description, the terms "chewing gum" or simply
"gum" will be used herein to refer to all types of gum products, and are not to be taken as
limiting the invention to only certain types of gum products. For example, the present
invention can be used in the coating processes or systems to produce all types of coated gum

products, including bubble gum, sugarless gum, sugar-based chewing gum, etc.

[0022] In general, the present invention comprises increasing the solid content in the
syrup material or system used to spray one or more steps of the coating process for coating
the gum pieces or cores. Syrup solutions generally comprise a sugar or sugarless material
dissolved in solution with water. The high solid content syrup solution is maintained at an
elevated temperature in order to keep the sugar or sugarless solids form precipitating or
crystallizing out of solution. With the higher solid content and heated supply system, the
sprayed coatings can be dried in a faster and more efficient manner. This reduces the time
of the overall coating process and creates a higher throughput, thus increasing the amount of
product that can be made per unit of time. The present invention can be used for both sugar
syrup solutions and sugarless syrup solutions. As to sugarless solutions, the preferred

ingredient is a polyol, such as maltitol.

[0023] A preferred system for use of the present invention is shown schematically in
Figure 1 and identified in general by the reference numeral 100. The system 100 includes a
coating mechanism 102 (commonly called a "coating pan") in which the small pieces or
cores of gum material 120 are alternately sprayed and dried until the final hard thick coating
is formed. The coating mechanism 102 typically includes an internal barrel or screen-type
mechanism 104 in which the cores or pieces 120 are positioned. The barrel 104 is rotated
by a mechanism (not shown) of conventional type. The pieces or cores of material 120 are

produced by any type of conventional process, such as a batch mixer 122. The gum material
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is mixed in a conventional manner, and then sized, rolled, and cut into individual pieces, or
sheets of scored cores. The pieces, sheets, or cores are then conveyed by an appropriate
conveying mechanism 124 and introduced into the coating pan 102. The materials could

also be placed manually in the coating pan 102.

[0024] Once the pieces or cores are positioned in the coating pan, they are subjected
to a repetitive series of coating steps. Each of the coating steps includes spraying a syrup-
type material onto them, allowing the cores to be rotated or tumbled and spread out in the
coating pan, and then drying them with heated air. In order to effectively coat chewing gum
pieces or cores, the spraying, spreading, and drying steps can typically be repeated fifty or

more times.

[0025] Initially, the cores can be coated with a thicker syrup composition or even
coated with a dry powder coating in order to provide an initial layer of material on them.
Once initial layers are formed, thinner syrup solutions are typically utilized in order to

smooth out and/or develop a smoother coating on the products.

[0026] The syrup material 130 is sprayed from a series of spray nozzles 132
positioned inside the coating pan 102. The syrup material 130 is provided from a tank or a
container 134 which is typically positioned adjacent to the coating pan. The syrup material
130 is transported through a pipe or conduit 136 to the header 138 and in turn to the spray

nozzles 132.

[0027] In accordance with the present invention, the syrup material 130 is kept at an
elevated temperature, both in the container or holding tank 134 and throughout the
passageway through the conduit or pipe 136 to the coating pan. For this purpose, a heated -
water jacket or electrical heater-type mechanism 140 is utilized to maintain the syrup in the
tank or container 134 at an elevated temperature. In addition, a heating jacket or electrical
heater mechanism 142 is used to maintain the syrup material in the conduit 136 at an
elevated temperature. In this regard, heated water jacket systems and electrical heating
systems are known in the art and do not need any further explanation or detail here.
Typically, the heated jackets are heated with hot water, although steam or heated oil could
be used if the elevated temperatures created by these latter systems do not degrade the syrup

material.
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[0028] " The drying air 150 is injected into the coating pan 102 from a heated air

source 152 of conventional type and design.

[0029] There are numerous known coated chewing gum and bubble gum products.
One of these products is the Chiclets brand chewing gum manufactured by Warner-Lambert
Company. Traditionally, coated chewing gum and bubble gum products are produced by
time-consuming and labor intensive batch-type manufacturing processes. For batch-type
processes, large rotating containers are utilized to coat the gum cores or pieces. Initially, the
gum material is produced by a standard extrusion or batch process and formed into large,
thin sheets of material several inches or a foot or more in width. Separation lines are
pressed or formed into the sheets of gum forming the shapes of the smaller pieces (also
known as cores) of gum, and then the sheets are typically stored in a cooler or under a

cooled atmosphere in order to condition them for further processing.

[0030] The gum material could also be produced in continuous mixers and extruded

into sizers and rollers wherein the sheets of material are produced.

[0031] Once the sheets and/or cores of gum are formed, the sheets or cores are
dumped or inserted into rotating mixers where they are separated and/or broken up into
separate cores by a tumbling process. Thereafter, a coating solution such as a sugar syrup is
added to the mixer while the mixer is rotating. Hot air at a temperature of approximately

120°F is used to dry the coated cores.

[0032] In order to form a uniform and consistent coated gum product with a hard
shell of the desired thickness, the spraying-tumbling-drying process is repeated over and
over until the requisite coating is completed. In order to make an acceptable coating, this
process can be repeated up to 40-50 times or more with small-thin layers being added each

time. This process can take up to six to seven hours to complete and is labor-intensive.

[0033] In the same manner, it is also possible to add a wax coating to create a shinier
surface on the coated gum products. The wax material is applied in the same manner as the
other (syrup) material to the cores. Once all the coating and finish layers are completed, the
coated pieces of gum are transferred to another station or area where they are assembled and
packaged in a conventional manner. The present invention is a significant improvement
over known systems for manufacturing coated confectionery products, such as chewing gum

and bubble gum products.
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[0034] One preferred process and system for coating cores of material is set forth in
copending United States Patent Application Serial No. 09/374,935, which is filed on August
16, 1999, and entitled "Continuous Coating of Chewing Gum and Bubble Gum." The

disclosure of that patent application is hereby incorporated herein by reference.

[0035] As shown in Figure 2, which depicts the general process and system 30 of
patent application Serial No 09/374,935, sheets of gum material 16 are first placed into
rotating drum or mixer 12 to tumble and break them up into individual pieces of material 20.
Individual cores or pieces of material 20 are then conveyed by conveying mechanism 32 to
the upstream or first end 33 of at least one rotating drum mechanism 34. In this regard,
cither one rotating drum mechanism 34 or a series of two or more rotating drum
mechanisms 34, 34' can be utilized, as shown in Figure 2. The number of individual drum
mechanisms that are utilized in order to continuously coat the gum materials depends on a
number of factors, such as the speed of the process, the thickness of the desired coating, and

the quality of the finished product desired.

[0036] The drum mechanism 34 includes a frame 36 and a cylindrical drum member
35 rotatable about an axis 38 which is tilted with respect to the horizontal plane. The degree
or angle of tilt also preferably is adjustable so that the length of time that the cores are in the
drum member and numbers of layers of coating on each core of material can be adjusted as
desired. It is also possible in accordance with the present invention to utilize only one
coating pan which does not have the ability to be tilted and in which the cores of material
are tumbled, sprayed, and dried. Rotating mesh-type drum members of this type are
currently provided by Coating Machinery Systems, Inc., in Ames, Iowa, and Dumoulin

Coating Pans in France.

[0037] In accordance with a preferred process and system of the present invention,
the rotating drum member 35 can be tilted or angled relative to the horizontal so that the
cores of material 20 will enter and exit from the drum member in a uniform and consecutive
manner. In this regard, a "first-in, first-out" system is preferred wherein the first cores of
material to enter the inlet or first end 33, 33' of the drum member 34, 34" are also the first
cores of material to exit or leave the drum member. This insures that all the cores of
- material are treated uniformly and consistently and that the same number of layers and same

thicknesses of coating will be applied to each core of gum material.
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[0038] A series of spray nozzles 40 extend into the drum member 34 along its length
and are used to spray a fine coating solution 42 onto the pieces or cores of gum material,
which are introduced into the first rotating drum member. Preferably, the drum includes a
series of angled baffles, ridges, or "rifling" (not shown) which tumble the pieces of material

as they pass from the first end to the outlet or exit end of each 37, 37' of the drum members.

[0039] A coating solution, such as a sugar syrup, is introduced into the drum
member from a holding tank or container 50, 50'. The coating solution preferably has a

mixture of sugar and water and various small percentages of other ingredients.

[0040] Heated air is introduced into the drum members from a pressure source 52,
52'in order to dry the pieces of material 20 which are being coated with the coating solution
42, 42'. The coating material is dried on the individual pieces or cores of gum material
substantially and virtually instantaneously as the solution is applied on the pieces of
material. This insures an even, consistent coating and allows the buildup of numerous

layers of coating material on each core.

[0041] The air can be introduced into the drum members 35, 35' in a number of
different ways, but preferably is introduced through perforations in the sidewalls of the
inner drum members in order to allow a substantially uniform flow of heated air throughout

the interior cavity of the drum member.

[0042] When a series of rotating drum mechanism 34, 34' etc. are utilized, small
conveyer mechanisms 54 or conduits are used to convey the pieces of material being coated

from one drum member to the other.

[0043] The spray nozzles 40, 40' are fixed inside the drums and do not rotate with
them. The spray nozzles 40, 40' are positioned along one or more pipes or conduits 41, 41'

which extend along the inside of the rotating drum members 35, 35".

[0044] The drum members preferably tilt or incline with respect to a horizontal
plane a few degrees, such as 1-5 degrees. It is also preferable to have an adjustable
mechanism (not shown) which can change the tilt or angle of the tilt of the drum members.
A change in the angle of the drum members affects the speed by which the products are
passed through them. Thus, it is possible to speed up or slow down the coating process as

desired in order to change the thickness and/or quality of the coating.
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[0045] The walls of the rotating drum members 35, 35' are preferably made from a
screen or mesh so that the heated air can easily pass through them. The spray nozzles 40

extend in a series longitudinally within the drum member 35.

[0046] The system used for drying the material in drum members 35, 35' preferably
includes a stationary shroud or frame 56, 56' which extends around a portion of the inner
drum members. Air is introduced into the frame or shroud through an inlet and connected to
a source of air 52, 52'. This source of air can be any conventional type, such as a blower
(not shown). Also, the air is heated by a heating mechanism of conventional type (not
shown) such that the heated air is introduced into the drum member through its perforated or

meshed side walls.

[0047] The air is also continuously exhausted from the drum members 35, 35' in
order to continuously supply new heated air to the interior of the drum member and thus dry

the coating solution on the pieces of material instantaneously.

[0048] The drum members are rotated at a relatively constant rpm, such as 5-35 rpm,
depending on the desired flow rate of the material and coating solution. As the drum
members rotate, the flanges, ridges, or flightings inside the drum carry the pieces of material
around the perimeter of the drum member and allow it to fall or tumble around inside the
drum member. In this manner, a curtain of material spaced apart from the side walls of the

drum member is produced.

[0049] A computer micro-processor is preferable utilized for controlling the
operation of the continuous coating system or apparatus 30. For example, the computer can
be utilized to control electrical power to the apparatus, the tilting angle of the drum
members, the rotational speed of the drum members, the spraying functions of the nozzles,

and the air flow and temperature in the drying system.

[0050] While the present invention can be used either to make sugar-type
confectionery products, or sugarless confectionery products, for sugar coated gum products,
such as Chiclets brand products, the sugar syrup has approximately 70% sugar solids and
30% water. Traditionally, the amount of solid content in a sugar or sugarless solution is
referred to by the "Brix" standard. For sugar-type coatings known today, the Brix content is
typically in the range of 75-78. In accordance with the present invention, however, the

percentage of sugar solids in the solution has been increased to approximately 80-84 Brix.
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[0051] In known sugarless-type coating systems, the amount of sugarless solids in
the syrup solution is typically on the order of 66-70 Brix. In accordance with the present
invention, the Brix content has been increased to approximately 70-74 Brix. In the
examples set forth below, the sugarless-type material utilized is maltitol. However, it is'
understood that any conventional sugarless-type material can be used, such as the polyols,

which include xylitol, mannitol, erythritol, lactitol, palatinit, and sorbitol, as well as maltitol.

[0052] The coating on the confectionery or gum cores is preferably about 20-40%
by weight of the final product. Preferably, the coating is in the range of 30-35% by weight.
Coatings in this range provide the desired crunchiness of the product, as well as give it a
smooth and pleasing appearance. These standards are the same whether the coating is a

sugar material or a sugarless material.

[0053] Also, whether the coating is a sugar or sugarless material, it is preferred to
apply a wax coating as the final step. The wax can comprise approximately 0.1%-0.5% of
the total coating weight and is used to polish the finished pellets, provide a smoother
surface, and provide a more pleasing appearance. Preferred wax materials for the final wax

coatings are carnauba wax and candelilla wax.

[0054] The two charts or tables shown in Figures 3 and 4 comprise two examples
that were conducted in accordance with the present invention in which sugar was used as the
coating. The cores were approximately 150 kilograms in weight, and the syrup
concentration was 82 and 80 Brix for the bulk coating and 74 Brix for the finish coating.
The coating pan was a Dumoulin IDA 500X. The sugar syrup was kept in a batch container
at approximately 80°C. In this regard, in accordance with the present invention, it is
preferable to keep the sugar or sugarless syrup at a temperature between 75-100°C. 1t is
also important to keep the temperature below the temperature at which the material could
degrade. In both examples, the cores were inserted in sheets into the Dumoulin coating pan,

and the pan was rotated in order to tumble and break up the sheets into individual cores.

[0055] In sugar example I, as set forth in Figure 3, the first step involved two
repetitions in which 1.4 liters of sugar spray was sprayed onto the cores and the drying time
was 120 seconds. The air temperature was 30°C, and the syrup concentration was 82 Brix.
The speed of rotation of the coating pan was 8 rpm (revolutions per minute). The term
"spread time" refers to the amount of time that the cores are rotated in the pan after the sugar

is sprayed on them and before the air is turned on to dry them. The spread time allows
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friction between of the cores as they are tumbling to spread out the syrup evenly on the
surfaces and over the preceding layer. This provides a full and even coating of the syrup on
the cores. For example, in step 3, which involves five repetition steps, 3.5 liters of sugar
solution was sprayed onto the cores and the cores were allowed to rotate for 30 seconds
before the drying air was turned on and injected into the coating pan. The drying time was
150 seconds, and the air temperature was 30°C. The drying time was increased in steps 4

and 5 to 180 seconds in order to produce a dryer shell.

[0056] In steps 5-7, a finishing coat of a thinner syrup concentration, namely 74
Brix, was utilized in order to smooth out any roughness that might have been present on the
cores from the heavier syrup concentrations in steps 1-4. Once the cores had the requisite
amount of syrup coated on them, they were conditioned overnight and then subjected to the
final wax coating. (In the alternative, the wax coating could have been applied immediately

after steps 1-7, if desired, and if the shells were sufficiently dry.)

[0057] In sugar example II, as set forth in Figure 4, the sugar concentration was
reduced from 82 Brix to 80 Brix in step 4. Otherwise, the coating process was similar to
that described in sugar example I (Figure 3). The reduction in syrup concentration from 82
to 80 Brix was thought to improve the hardness (crunch) of the resulting coating shell, but
there was no perceived difference in the coating-shell hardness from either of the batches,

and both were sufficiently dried to be polished immediately.

[0058] The results of the sugar examples I and II compared with conventional
coating processes is shown in Figure 5, the "prior art" process depicted relates to a current
Chiclet production by Warner-Lambert and indicates that a coating of about 32-33% by
weight of the product takes about six hours to accomplish. With the present invention,
however, where the solid concentration of syrup is increased as indicated above, and the
sugar solution is heated and maintained at an elevated temperature until it is sprayed, the
coating time in order to secure the same resulting product was reduced approximately 50%

to under three hours.

[0059] These examples show that with the present invention, substantially the same
type of sugar coated chewing gum product can be produced in approximately one-half the
time and effort. This reduces the overall cost of the product, both in use of the equipment
and in labor costs. This also can increase the production volume of the factory since

approximately twice the amount of product can be produced in the same amount of time.
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[0060] The actual number of coatings in order to produce an equivalent product to
known processes also can be reduced with the present invention. For example, it is common
in known sugar coating processes to repeat the spraying and drying process approximately
30-80 times. With the present invention as shown in Figures 3 and 4, only 33-37 repetitions

were needed in order to produce a commercially acceptable product.

[0061] The results of use of the present invention with sugarless materials is shown
in the Figure 6 chart or table entitled Sugarless (Maltitol) I. In this example, 125 kilogram
cores were utilized. The syrup composition was 75 kilograms of Maltitol, 20 kilograms of
water, 0.8 kilograms of Titanium Dioxide Slurry (50% w/w) and 14 kilograms of gum
arabic solution (28.5% w/w). The same Dumoulin IDA 500X coating pan was utilized as
with the two sugar examples described above. In addition, flavor was added at the start of

stage 10 in this test.

[0062] For the first two stages of the sugarless material, a powder coating was
utilized. The powder was utilized to reduce the stickiness and tackiness of the cores and to
facilitate separation of the cores in the coating pan. The powder coating also accelerates the
crystallization of the syrup when it is applied to the cores. The "seeding" reduces the "tacky

time" of the sprayed material.

[0063] In the sugarless example, a period spread time was utilized for all of the
various stages in order to spread out the syrup on the cores to reduce the roughness of the
successive layers. The air temperature for the stages was between 22-24°C (except for the
final two stages where the air temperature was increased to facilitate final drying of the
products). This temperature was used to slow the evaporation of water from the syrup spray
and thus to slow the crystallization. In the coating process, a balance is desired between fast
crystallization of the product in order to speed up the coating process overall, and slower
crystallization in order to allow the syrup to spread evenly over the surfaces of the cores.
Keeping the temperature constant in the 22-24°C range provided the requisite balance

relative to this example.

[0064] The concentration of the sugarless (Maltitol) syrup in stages 1-7 was 72 Brix.
The concentration was reduced to 70 Brix starting at stage 8 to smooth out the surface of the
coatings. It was later believed that the reduction of the syrup concentration to 70 could have
been delayed for many more stages since the surface texture smoothed off very quickly once

the 70 Brix was utilized. The addition of the flavor also helped smooth off the surface.
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[0065] Once the flavor is added, the drying time can be increased since some flavors

will take longer to dry than the Maltitol and the sugarless syrup.

[0066] In stage 19, the coating pan was changed to a "jog" mode where the products
were shaken as well as tumbled. This was used to help dry off the syrup coatings before the
application of the final wax polishing coat. The "jogging" mode also helped reduce
abrasion and chipping of the products. The final product produced in the sugarless I
example was coated and waxed in less than 5.5 hours. The surface texture was smooth and

the hardness/crunch was comparable to current products.

[0067] A comparison of a known sugarless coating process with the coating process
of the present invention is shown in Figure 7. As shown, the prior art process took
approximately 7 % hours to achieve a coating weight of approximately 33-34%. In contrast,
with the present invention, a sugarless coating of maltitol of the same weight was applied on

the gum cores in about 5% hours.

[0068] The present invention also can reduce the number of spraying and drying
steps and repetitions over known processes for producing coated sugarless pellet gum
products. With the use of maltitol, for example, known processes typically take from 35-
100 or more repetitions of spraying and drying in order to achieve a satisfactory product.
With the present invention, however, as shown in Figure 6, only 44 repetitions were needed

in order to provide a satisfactory product.

[0069] While particular embodiments of the invention have been shown and
described, numerous variations and alternative embodiments will occur to those skilled in
the art. Accordingly, it is intended that the invention be limited only in terms of the

appended claims.
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What is claimed is:

1. A method for coating layers of a sugar syrup material on pieces of
confectionery material, said method comprising the steps of:

(2) introducing pieces of confectionery material 20 into a coating
mechanism 34;

(b) spraying at least one layer of sugar syrup material 42 on each of said
pieces of confectionery material, said sugar syrup material having a solid concentration of
80-84 Brix; and;

() drying said at least one layer of said sugar syrup material to form a

coating of said sugar syrup material on said pieces of confectionery material.

2. The method as set forth in claim 1 further comprising the step of
heating said sugar syrup material prior to spraying it on said pieces of confectionery

material, said sugar syrup material being maintained in a heated condition until it is sprayed.

3. The method as set forth in claim 1 wherein said confectionery

material is a chewing gum material.

4. The process as set forth in claim 1 wherein said at least one layer of

sugar syrup is dried by heated air.

5. The method as set forth in claim 1 wherein said coating mechanism

comprises a rotating drum member.

6. The method of coating layers of a sugarless syrup material on pieces
of confectionery material, said method comprising the steps of:

(a) introducing pieces of confectionery material into a coating
mechanism;

(b) spraying at least one layer of sugarless syrup material on each of said
pieces of confectionery material, said sugarless syrup material having a solid concentration
of 70-74 Brix; and;

(c) drying said at least one layer of said sugar syrup material to form a

coating of said sugar syrup material on said pieces of confectionery material.
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7. The method as set forth in claim 6 further comprising the step of
heating said sugarless syrup material prior to spraying it on said pieces of confectionery
material, said sugarless syrup material being maintained in a heated condition until it is

sprayed.

8. The method as set forth in claim 6 wherein said confectionery

material is a chewing gum material.

9. The method as set forth in claim 6 wherein said coating mechanism

comprises a rotating drum member.

10. A method of forming a hard candy shell on cores of gum material,
said shell being formed by successive layers of a syrup material, said material comprising

the step of:
(a) introducing cores of gum material into a coating mechanism;

(b) spraying successive layers of a syrup material on said cores of gum
material in order to form a hard candy shell on said cores and form finished pellets of gum

material;

(c) said syrup material having a solid content above which it would

crystallize if not maintained at an elevated temperature; and

(d)  maintaining said syrup material at an elevated temperatufe to prevent

crystallization and precipitation of its solids.

11.  The method as set forth in claim 10 wherein said syrup material is a

sugar syrup material and wherein the solid content is in the range of 80-84 Brix.

12.  The method as set forth in claim 10 wherein said syrup material is a

sugarless syrup material and wherein the solid content is in the range of 70-74 Brix.

13.  The method as set forth in claim 12 wherein said sugarless syrup
material is a polyol selected from the group consisting of maltitol, xylitol, mannitol,

erythritol, lactitol, sorbitol, palatinit, or mixtures thereof.
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14.  The method as set forth in claim 10 wherein the temperature of said

syrup material is kept in the range of 75-100°C.
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FIG. 1
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Step Repetitions Spray vol. Spread time Dry time ~ Airtemp  Syrup Conc. Rpm
(liters) _ (seconds) (seconds) (C°) (Brix)
1 2 1.4 0 120 30 82 8
2 3 2.0 0 150 30 82 8
3 5 3.5 30 150 30 82 8
4 14 3.5 60 180 30 82 8
5 3 3.5 60 180 30 74 8
6 5 2.0 90 210 30 74 8
7 5 1.0 90 150 30 74 5
FIG. 4
Sugar 11
Step Repetitions Spray vol. Spread time Drytime  Airtemp  Syrup Conc. Rpm
(liters)  (seconds) _(seconds) ) (Brix)
1 2 1.4 0 120 30 82 6
2 3 2.0 0 150 30 82 6
3 9 3.5 60 240 30 82 6
4 6 3.5 60 240 30 80 6
5 8 2.0 90 180 30 74 6
6 5 1.0 90 180 30 74 6
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- 40%1 Sugar [
S 35%]
T 30%-
S ,
5 25%1 Prior Art
X 20%
o/ |

%0 15% —=—Sugar I
g 10% ——Sugar II
O 5o —e—Prior Art

OO/O J T T T T T 1

0 1 2 3 4 5 6 7
" Coating Time (hours)

35%~
S 30%]
Tfé 25% Sugarless 1 '
5 20%- Prior Art
g 450
o 15%7 ———
£ 100 ugaless
s 10% —o—Prior Art
O 5%

OO/O T T T 1

0 2 4 6 8

Coating Time (hours)



PCT/IB02/04710

WO 03/047361

4/4

9 Z€ 0°0¢ XeM 00§ 00 00 L 0T

3ol 43 0'S¢ 00 00 ! 61
89 9 0¢ 0L 0l v0 4 gl
89 9 0T WA Gl L0 L A
69 9 0T 09 Gl L0 L 9l
0. 9 0¢ 0'S Gl L0 4 Gl
0L 9 0T 0¥ Gl 0l rd vl
0/ 9 €T ST ST Gl 4 €l
0L 9 €T G'¢ ST Gl L zl
0/ 9 €T G'Z olodeisjoue)s g'¢ Gl L Ll
0. 9 €T 0'€ e pappeloARl{ 6T Gl ¢ 0l
0L 9 €T ST ST G| ¢ 6
0/ 9 €T 0°€ S'C Gl € 8
4 9 €T G'¢ 0¢ Gl 4 L
A 9 v GG Gl Gl G 9
A 9 v 0L G0 €l 4 G
L 9 v 09 G0 ol l v
A 9 v 0'S G0 0l 4 ¢
7L 9 vT 0'S 00¢ S0 L0 4 4
i 9 44 0§ 00§ S0 70 ¢ L
(x1g) (D) ("ulw) (9) ("uw) GEm)

ouo) dnudg  widy  dway iy

awn A1q W Jeapmod awn pealds joa Aeidg suopneday  daig

9 'Ol

I (joM[e) sso}edng



INTERNATIONAL SEARCH REPORT

Irneinational Application No

PCT/IB 02/04710

?. CLA%SIFICATION OF SUGBJECT MATTER

PC A23G3/2 A23G3/30

A23G3/00

A23G3/20

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7 A23G

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data, PAJ

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category °©

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

22 February 2001 (2001-02-22)
page 15, line 7 - line 21
page 8, line 18 - line 22
page 11, line 14 - line 23

page 4, line 23 -page 5, line 2
X US 4 563 363 A (YOON YOUNG-NO)
7 January 1986 (1986-01-07)

examples 1-3
column 4, Tine 21 - Tine 39

X WO 01 11984 A (WARNER LAMBERT CO)

page 1, Tline 14 - line 22; figures 4,5

colum 2, line 3 - line 6; claim 1;

1-14

1,2
4,5

_/__

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

"L document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

“T* later document published after the international filing date
or priority date and not in conflict with the application but
cited }_o understand the principle or theory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the documentis taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
_m%r;ts, rStUCh combination being obvious to a person skilled
in the art.

"&" document member of the same patent family

Date of the actual completion of the international search

24 January 2003

Date of mailing of the international search report

12 05. 2003

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340-3016

Authorized officer

GUYON, R

Form PCT/ISA/210 (second sheet) (July 1992)




International application No.

INTERNATIONAL SEARCH REPORT PCT/IB 02/04710

Box | Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I::l Claims Nos.:
because they relate to subject matter not required 1o be searched by this Authority, namely:

2. I:] Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. [:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.
2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment

of any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4, l&] No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-5, 10(partially), 11, 1l4(partially)

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998)



International Application No. PCT/1B 02 /04710

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: 1-5, 10 (partially) , 11, 14 (partially)
Method of coating layers of a sugar syrup material, at 80-84
Brix, on pieces of confectionery material.

2. Claims: 6-9, 16 (partially),12-13, 14 (partially)

Method of coating Tayers of a sugarless syrup material, at
70-74 Brix, on pieces of confectionery material.




INTERNATIONAL SEARCH REPORT

F

wwnational Application No

PCT/IB 02/04710

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X,P

X,P

X,P

P,X

P,X

US 4 499 113 A (MOCHIZUKI KEIZO ET AL)
12 February 1985 (1985-02-12)

column 4, line 1 - line 23; claim 1;
example 1

US 4 317 838 A (CHERUKURI SUBRAMAN R ET
AL) 2 March 1982 (1982-03-02)

column 4, line 12 - 1ine 34; claims;
examples

colum 5, 1ine 61 -column 6, Tine 8
column 6, Tine 29 - line 49

column 7, Tine 3 - Tine 5

colum 6, Tine 51 -column 7, Tine 24

US 20027086092 Al (NIEKERK MILES VAN ET
AL) 4 July 2602 (2002-07-04)

cltaims 1,4,5,17,18,21

US 2002/086091 Al (M. DEGADY ET SL.)
4 July 2002 (2002-07-04)

paragraphs [0058]-[0062]

US 2002/009517 Al (VAN NIEKERK MILES ET
AL) 24 January 2002 (2002-01-24)
page 4, paragraph 55 - paragraph 61

US 2002/090417 Al (M. DEGADY ET AL.)

11 July 2002 (2002-07-11)

paragraphs [0055]-[0061]

US 6 365 203 B2 (NIEKERK MILES VAN ET AL)
2 April 2002 (2002-04-02)

column 7, 1ine 16 - line 30; claims 1,5
US 3 085 914 A {PAUL MARINO SANTINO ET AL)
16 April 1963 (1963-04-16)

column 5, Tine 46 - line 56; claims 1-3,7;
examples

EP 0 348 103 A (CARGILL INC)

27 December 1989 (1989-12-27)

claim 1; examples 1,3-5

EP O 473 478 A (MIDIAL)

4 March 1992 (1992-03-04)

page 2, line 408 - line 47; table 1

US 5 716 652 A (GREENBERG MICHAEL J ET
AL) 10 February 1998 (1998-02-10)

column 8, 1ine 9 - line 26; claim 1;
example 6

4,5

1-14

1-14

1-14

1-14

1-14

1-14

1,6

Form PCT/ISA/210 (continuation of second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

uneinational Application No

PCT/IB 02/04710

Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 0111984 A 22-02-2001 US 2002009517 Al 24-01-2002
AY 6764200 A 13-03-2001
CA 2379393 Al 22-02-2001
EP 1209983 Al 05~06-2002
TR 200200390 T2 21-06-2002
WO 0111984 Al 22-02-2001
US 2002086091 Al 04-07-2002
US 2002086092 Al 04-07-2002
US 2002090417 Al 11-07-2002

US 4563363 A 07-01-1986 KR 8302026 A 07-10-1983
CA 1206369 Al 24-06-1986
DE 3330408 Al 01-03-1984
FR 2532155 Al 02-03-1984
GB 2126070 A ,B 21-03-1984
IT 1212774 B 30-11-1989
JP 1495680 C 16-05-1989
JP 59078655 A 07-05-1984
JP 63045187 B 08-09-1988
PH 20911 A 28-05-1987
KR 8400593 Y1 18-04-1984

US 4499113 A 12-02-1985 JP 1348237 C 13-11-1986
JP 58051845 A 26-03-1983
JP 61011573 B 03-04-1986
DE 3231580 Al 10-03-1983
GB 2105968 A ,B 07-04-1983

US 4317838 A 02-03-1982 AU 534011 B2 22-12-1983
AU 6016680 A 14-01-1982
BE 884317 Al 15-01-1981
DE 3025646 Al 28-01-1982
FR 2486364 Al 15-01-1982
GB 2079129 A ,B 20-01-1982
ZA 8005473 A 30-09-1981

US 2002086092 Al 04-07-2002 US 2002009517 Al 24-01-2002
AU 6764200 A 13-03-2001
CA 2379393 Al 22-02-2001
EP 1209983 Al 05-066-2002
TR 200200390 T2 21-06-2002
WO 0111984 Al 22-02-2001
US 2002086091 Al 04-07-2002
US 2002090417 Al 11-07-2002

US 2002686091 Al 04-07-2002 US 2002009517 Al 24-01-2002
AU 6764200 A 13-03-2001
CA 2379393 Al 22-02-2001
EP 1209983 Al 05-06-2002
TR 200200390 T2 21-06-2002
WO 0111984 Al 22-02-2001
US 2002086092 Al 04-07~2002
US 2002090417 Al 11-07-2002

US 2002009517 Al 24-01-2002 AU 6764200 A 13-03-2001
CA 2379393 Al 22-02-2001
EP 1209983 Al 05-06-2002
TR 200200390 T2 21-06-2002

Form PCT/ISA/210 {patent family annex) (July 1992)




INTERNATIONAL SEARCH REPORT

;

onal Application No

CT/IB 02/04710

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2002009517 Al WO 0111984 Al 22-02-2001
US 2002086091 Al 04-07-2002
US 2002086092 Al 04-07-2002
Us 2002090417 Al 11-07-2002

US 2002090417 Al 11-07-2002 US 2002009517 Al 24-01-2002
AU 6764200 A 13-03-2001
CA 2379393 Al 22-02-2001
EP 1209983 Al 05-06-2002
TR 200200390 T2 21-06-2002
WO 0111984 Al 22-02-2001
US 2002086091 Al 04-07-2002
US 2002086092 Al 04-07-2002

US 6365203 B2 24-01-2002 US 2002009517 Al 24-01-2002
AU 6764200 A 13-03-2001
CA 2379393 Al 22-02-2001
EP 1209983 Al 05-06-2002
TR 200200390 T2 21-06-2002
WO 0111984 Al 22-02-2001
US 2002086091 Al 04-07-2002
US 2002086092 Al 04-07-2002
US 2002090417 Al 11-07-2002

US 3085914 A 16-04-1963 GB 945368 A 23-12-1963

EP 0348103 A 27-12-1989 AT 99497 T 15-01-1994
AU 616765 B2 07-11-1991
AU 3624889 A 04-01-1990
BR 8903048 A 06-02-1990
DE 68911999 D1 17-02-1994
EP 0348103 A2 27-12-1989
JP 2053445 A 22-02-1990
NO 892546 A 27-12-1989
usS 5030463 A (09-07-1991
us 5156870 A 20-10-1992
us 5120555 A 09-06-1992

EP 0473478 A 04-03-1992 FR 2666007 Al 28-02-1992
DE 69104313 D1 03-11-1994
DE 69104313 T2 16-02-1995
EP 0473478 Al 04-03-1992
ES 2064951 T3 01-02-1995

US 5716652 A 10-02-1998 AU 4666997 A 24-04-1998
CA 2270992 C 10-12-2002
DE 69710484 D1 21-03-2002
DE 69710484 T2 11-07-2002
DK 936873 T3 27-05-2002
EP 0936873 Al 25-08-1999
WO 9814070 Al 09-04-1998
us 5965181 A 12-10-1999

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

