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Abstract
The present invention discloses a sugar-free hard coating prepared from a liquid

s coating syrup comprising a mixture from sorbitol and erythritol. Coating with liquid
~ mixtures of sorbitol and erythritol gives a crunchy hard coating, which is well adhered to

the gum base. The invention also relates to products coated with the said compositions.




S&F Ref: 510303
AUSTRALIA
PATENTS ACT 1990

COMPLETE SPECIFICATION

FOR A STANDARD PATENT
ORIGINAL
Name and Cerestar Holding B.V.
Address Nijverheidstraat 1
of Applicant : NL-4551 LASas van Gent
The Netherlands
sgeesd Actual Pascale Adolphine Emilienne De Meuter, Benjamin
R [nventor(s): Christiane Robert Alexandre
:.:::: Address for Spruson & Ferguson
A Service: St Martins Tower
to 00 31 Market Street
LI Sydney NSW 2000
Invention Title: Sugar-free Hard Coatings Prepared from Liquid

Mixtures of Erythritol and Sorbitol

The following statement is a full description of this invention, including the best method of
performing it known to me/us:-

5845¢




30

1

Sugar-free Hard Coatings Prepared from Liquid Mixtures of
Erythritol and Sorbitol
Technical Field
The present invention relates to a sugar-free hard coating prepared from a liquid

coating syrup comprising a mixture from sorbitol and erythritol. The present invention
relates to sugar-free hard coatings giving good adhesion to cores consisting of edible,
chewablc or pharmaceutical components. The invention also relates to products coated
with the said compositions. The coalings based on the compositions of the present
invention show good crispiness and/or crunchiness.

Background of the Invention

Conventional panning procedures to prepare hard coatings generally work with
sucrose, but recent advances in panning have allowed the use of other carbohydrate
materials to be used in the place of sucrose. Sucrose proves to be detrimental for teeth
and causes dental caries due to easy formation of acids. Therefore coatings are nowadays
increasingly made of sugar-free compositions.

US 4,127,677 describes a sugarless xylitol-coated chewing gum, which delivers an
intense cooling effect and which has a pleasant smooth feel. However the cost of xylitol
is quite high and partial replacement of xylitol in the coating would be an advantage.

To obtain good hard coatings, fast even crystallisation must occur during
application and drying.

WO 95/07625 describes the advantages of at least partial replacement of xylitol
with erythritol in chewing gum coating. In a specific example erythrito! and xylitol are
used together in a single layer, since both polyols are co-crystallised. Preferably the
xylitol portion of the solids in the solution should be about 40% to about 80% xylitol,
with the solids in the solution comprising about 20% to about 60% erythritol. However,
example 6 demonstrates that the hard coating easily peels from the gum core and it has a
slight sandpaper finish. This example demonstrates that application of polyol mixtures in
hard coatings is very sensitive to the ratio of the polyols and depends on the kind of
polyol applied. Furthermore, the appearance of the coating is sometimes affected by the
crystallisation difficulties.

On the other hand sorbito! has been suggested as a substitute for sugar in sugarlcss
preparations. However, it is common general knowledge that sorbitol can be used as an
ingredient of the core but difficulties might arise to apply sorbitol in hard coatings, due to

its hygroscopic nature. The major drawback of the use of sorbitol is that the resulting
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coating layers do not show the same crunchiness and crispiness as the conventional
sucrose-based coatings.

US 4,238,510 discloses a method for sorbitol coating wherein it is ensured that the
sorbitol crystallises. By this method cycles are repeatedly carried out comprising a)
application of a first coating syrup containing sorbitol, an adhesion or binder component
and a film-forming agent, b) application of a dry dusting powder in the form of a mix
comprising sorbitol in a powdered form, a moisture absorbing component, an anti-
sticking component and a dispersing agent. It is believed that the crystalline powder acts
as a seed crystal for the saturated sorbitol solution. However, the obtained result is not
satisfactory since the coating layer is not evenly distributed, and rough surfaces are
obtained, while the hard coating is not as crunchy as is obtained with normally employed
sugars.

US 4,423,086 describes that hard coatings based on sorbitol can be obtained when
applying a coating syrup having a concentration of dry matter comprised between 60 to
85% by weight and the richness of the syrup in sorbitol being greater than 80%,
preferably greater than 95%, and still more preferably greater than 99%. On the other
hand the sorbitol based coatings are less expensive but lack the important cooling effect
of the hard coatings based on xylito] which is giving the pleasant smooth feeling and
which is especially desirable for the application of hard coatings of chewing gums. In
this respect, sorbitol coatings are improved by the addition of other polyols, which have
this important cooling effect.

However, US 5,536,511 mentions that it has been difficult in practice to use more
than 5% sorbitol in a xylitol panning coating, and at these low levels, sorbitol acts as a
crystallisation modifier. These coatings with limited amount of sorbitol lack the cost-
effective advantage.

So far sorbitol based hard coatings contain either more than 80% sorbitol,
preferably more than 99% sorbitol, or the hard coatings are based on mixtures of sorbitol
with other polyols such as xylitol, but then the quantity of sorbitol is practically limited to
5%.

EP 0813817 discloses a process for coating cores with mixtures of sorbitol and
other polyols, wherein the concentration of sorbitol is not limited to 5%. The applied
process is different from the panning procedures, which are applying solely liquid coating
syrups, and consequently the obtained products are different. The sorbitol syrup is

applied 1o a rolating mass of cores and then at least one other polyol is added in a
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crystalline form. Preferably, the polyol is selected from the group consisting of Isomalt’,
xylitol, and erythritol. The crunchiness is at least comparable to that obtained with sucrose.
However, the mentioned method requires the addition of the second polyol in crystalline
form. Accordingly, a need exists in the market place for a cheap sugarless coating prepared
from liquid mixtures of polyols, resulting in a crunchy hard coating, which is well adhered to
the gum base.

Summary of the Invention

The present invention relates to sugar-free hard-coated comestibles consisting of a
hard coating and an edible, chewable and/or pharmaceutical core characterised in that at least
one layer of the hard coating is comprising a mixture of sorbitol and erythritol wherein the
dry substance of the mixture is comprising between 1% to 50% w/w erythritol.

According to an embodiment of the invention, there are provided sugar-free hard-
coated comestibles consisting of a hard coating and an edible, chewable and/or
pharmaceutical core characterised in that at least one layer of the hard coating is obtained by
applying a liquid coating syrup comprising a mixture of sorbitol and erythritol wherein the
dry substance of the mixture comprises between 1% to 50% w/w erythritol.

The present invention relates to sugar-free hard-coated comestibles wherein the dry
substance of the mixture comprises between 5% to 50% w/w erythritol, preferably between
5% to 45% w/w erythritol, more preferably between 20% to 45% w/w erythritol.

The present invention further relates to sugar-free hard-coated comestibles wherein
the layer of the hard coating comprising a mixture of sorbitol and erythritol is effecting good
adhesion to the core.

The present invention discloses sugar-free hard-coated comestibles wherein the layer
of the hard coating is comprising binding agents, dispersing agents, film formers, colouring
agents, and/or flavouring agents.

The present invention further relates to sugar-free hard-coated comestibles wherein
the hard coating consists of from 1 to 100 layers.

The sugar-free coatings of the present invention are used for coating the cores
selected from the group consisting of pharmaceutical tablets, chewing gum, confectionery
products (such as candies), chocolate and nuts.

The present invention discloses hard-coated comestibles, which are coated by
applying the rotating panning process. The process for preparing sugar-free hard-coated
comestibles according to the invention comprises the addition of a liquid coating syrup to the
moving mass of the cores in a rotating pan characterised in that the liquid coating syrup
comprises a mixture of sorbitol and erythritol wherein the dry substance of the mixture
comprises between 1% to 50% w/w erythritol, and the application of the layers is repeated up
to 100 times.
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Brief Description of the Drawings
Figure 1 is a scanning electron microscope picture, with magnification of 250x,

measured at 10 kV, of the cross-section of a gold-coated sample. It shows the hard
coating prepared with the liquid coating syrup of the mixture of 60% w/w sorbitol and
40% w/w erythritol. It is clearly seen that the hard coating is very well adhered to the
gum base.

Figure 2 is a scanning electron microscope picture, with magnification of 250x,
measured at 10 kV, of the cross-section of a gold-coated sample. It shows the hard
coating prepared with the liquid coating syrup of the mixture of 40% w/w xylitol and 60%
wiw erythritol. It is clearly seen that the hard coating is less good adhered to the gum
base.

Figurc 3 is a scanning electron microscope picture, with magnification of 3000x,
measured at 10 kV, of the cross-section of a gold-coated sample. It shows that the hard
coating, prepared with the liquid coating syrup of the mixture of 60% w/w (based on dry
substance) sorbitol and 40% w/w erythritol, is homogeneous and there is a uniform
distribution of the erythrito! and sorbitol crystals.

Figure 4 is a scanning electron microscope picturé, with magnification of 3000x,
measured at 10 kV, of the cross-section of a gold-coated sample. It shows that the hard
coating, prepared according to the process described in EP 0813817, is heterogeneous and
it is consisting of big erythritol crystals in the sorbitol matrix.

Detailed Description of the Invention
The present invention relates to sugar-frec hard-coated comestibles consisting ofa

hard coating and an edible, chewable and/or pharmaceutical core characterised in that at
least one layer of the hard coaling is comprising a mixture of sorbitol and erythritol and
wherein the dry substance of the mixture is comprising between 1% to 50% w/w
erythritol.

The present invention relates to sugar-free hard-coated comestibles wherein the dry
substance of the mixture comprises between 5% to 50% w/w erythritol, preferably
between 5% to 45% w/w, more preferably between 20% to 45% w/w erythritol.

The present invention discloses liquid coating syrups comprising mixtures of
sorbitol and erythritol, wherein the dry substance of the mixture is comprising between 1
to 50% w/w erythritol, preferably between 5% to 45% w/w, more preferably between
20% and 45% w/w erythritol. These coating syrups give rise to crispy and/or crunchy

hard coatings with a uniform smooth surface and with good adhesion to the core. At least
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one layer of the hard coating is comprising a mixturc of sorbitol and erythritol, and this
layer is effecting the good adhesion to the core.

Sorbitol is defined as the hydrogenated product resulting from dextrose or glucose
syrups that are containing higher polyols, and sorbitol is applied in solid or liquid form.

Erythrito] may be obtained by a fermentative process or it may also be obtained
from a chemical process such as the conversion of dialdehyde starch, tartaric esters or
tartaric acid, and it gives the same cooling effect as xylitol. Moreover erythritol does not
contribute to dental caries, does not significantly contribute to calorics and does not cause
gastric distress like some other polyols. Erythritol is available as non-hygroscopic
crystalline powder.

The present invention discloses the preparation of hard-coated comestibles, which
consists of a hard coating and an edible, chewable and/or pharmaceutical core and
wherein the hard coating is adhered well to the core. At least one layer is prepared from
the liquid mixture of sorbitol and erythritol to obtain the good adhesion to the core. This
layer may be the first layer which is in direct contact with the core, and/or it may be a
layer which is close enough to the core for effecting good adhesion to the core. The other
layers may consist of single polyols. Preferably the sugar-free coatings of the present
invention are used for coating pharmaceutical tablets, chewing gum, confectionery
products (such as candies), chocolate and nuts.

When the present invention is applied for hard coating of chewing gum, any
conventional chewing gum centre (core) may be used. Preferably the centre is sugar-free
and constitutes from about 35 to about 65% of the chewing gum product.

Liquid coating syrups devoid of any binding or film forming agent, but consisting
of a mixture of sorbitol and erythritol wherein the dry substance of sorbitol in the mixture
is lower than 50% w/w, give rise to rough irregular surfaces. Mixtures of sorbitol and
erythritol, wherein the dry substance of sorbitol in the mixture is lower than 50% w/w,
may however give rise to smooth regular surfaces when applying liquid coating syrups
that contain additional ingredients, such as binding agents, or film forming agents.

The best results are obtained with liquid coating syrups comprising mixtures
wherein the dry substance of the mixture is consisting of 60% w/w sorbitol and 40% w/w
erythritol.

The composition of the liquid coating syrup is not limited to the mixture of sorbitol

and erythritol, but it may contain additionally some other ingredients such as artificial
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sweeteners, dispersing agents, colouring agents, film formers, binding agents, and/or
flavouring agents.

The coating syrup is initially present as a liquid syrup which contains from about
30% to 80% or 85% dry substance consisting of the coating ingredients previously
described herein, and from about 15% or 20% to about 70% of a solvent such as water.

In general, the hard coating process is carried out in a rotating pan. Cores to be
coated are placed into the rotating pan to form a moving mass. The applied liquid coaling
syrup is comprising a mixture of sorbitol and erythritol wherein the dry substance of the
mixture is consisting of between 1% to 50% wéw erythritol.  This material or syrup,
which will form the hard coating is applied or distributed over the cores and drying is
performed with air. The drying air is in the temperature range of from about 15 to 45°C
and a moisture content of at most 50% relative humidity is applied. Each component of
the coating on the core may be applied in a single hard layer or in a plurality of hard
layers. In general a plurality of layers is obtained by applying single coats, allowing the
layers to dry, and then repeating the process. Any number of the coats may be applied to
the core. Coatings of from 1 to 100 layers are easily obtained, preferably the number of
layers is between 1 and 40. The optimal amount of layers will depend on the desired
application and can be determined experimentally.

The effectiveness of the hard coating, prepared according to the present invention is
compared to the hard coating prepared from a liquid coating syrup containing erythritol
and xylitol (example 3). The hard coating prepared from the liquid mixture of sorbitol
and erythritol is superior in quality, since the adhesion to the gum core is much better.

Furthermore, in a comparative example the hard coating of the current invention is
compared with the hard coating prepared according to the process as it is described in EP
0813817. The scanning electron microscope pictures (figure 3 and 4) clearly demonstrate
that the different processes give rise to different products.

The present invention is illustrated by way of the following examples.

Example 1

Panning condjtions
To prepare the liquid mixture of sorbitol/erythritol 60/40 (trial 1), 1 1.2kg erythritol

(C*Eridex 16952) were mixed with 16.8kg sorbitol (C#Sorbidex P16616) and 12kg
water. The resulting mixture was stored at 60°C.

The coating was performed in a pilot Driacoater.
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50kg cores, wherein the weight of uncoated centres was 0.9g each, were rotating at
8rpm and 0.6kg of coating syrup was applied each time. The drying step was carried out
by blowing air in at the bottom of the drying pan at 24°C.

Further applied panning conditions are mentioned in Table 1.

Table 1
Conditions Phasc 2 | Phase 3 | Phase 4 | Phase S | Phase 6 | Phase 7 | Phase §
Drying T(°C) 24 24 24 24 24 24 24
Total dosing (kg) 42 0.6 0.6 21.6 2.4 0.3 0.0
#kg/dosage 0.6 0.6 0.6 0.6 0.6 0.6 0.0
Smoothing t (sec) 25 60 25 60 240 300 300
Drying t(sec) 300 300 300 400 200 600 900

Figure | shows clearly that the hard coating is well adhered to the core.
Figure 3 (magnification of 3000) shows that the hard coating is homogeneous and
there is a uniform distribution.

Example 2 .
Liquid mixtures with other ratios of sorbitol/erythritol were prepared. About 40kg

of total liquid mixture was prepared and each time 50kg cores, wherein the weight of
uncoated centres was 0.9g each, were rotated in a pilot Driacoater at 8rpm.

The other applicd panning conditions are mentioned in Table 1.

The composition of the liquid mixture of sorbitol (S) and erythritol (E) for the
coaling syrup, its storing temperature and the resulting properties of the hard coating are
mentioned in Table 2.

The coating syrups were devoid of binding, dispersing or film forming agents and

the resulting hard coatings were compared to the hard coating prepared in trial 1 (example

1).
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- Table 2
Trial | Composition: Dry substance of Temperature Physicochemical-
welght ratio coating syrup (%) (°C) of coating | Organoleptic
sorbitol solution Evaluation
(S)/Erythritol (E),
based on dry
substance of
mixture
2 S/E 30/70 70 65 Rough surface,
powdery
3 S/E 40/60 70 65 Rough surface
1 S/E 60/40 70 60 Smooth transparcnt
surface, crunchy
coating, cooling effect
4 S/E 80/20 70 50 Smooth transparent
surface, crunchy
coating, cooling effect
Example 3

A liquid mixture of erythritol and xylitol was preparcd from 11.2kg xylitol and
s 16.8kg erythritol, 2kg gelatine (33%) and 11.2kg water. Everything was mixed and
stored at 65°C.
A pilot Driacoater was filled with 50kg cores, wherein the weight of uncoated
centres was 0.9g each, and the liquid mixture was applied while rotating at 8rpm.

Further applied panning conditions are mentioned in Table 3.

10 Table 3
Conditions Phase 2 | Phase3 |Phase4 |Phase5 |Phase6 |Phase7
Drying T(°C) 24 24 24 24 24 24
Total dosing (kg) | 0.6 0.6 24 24 1.2 0.0
#kg/dosage 03 0.6 0.6 0.8 0.6 0.0
Smoothing t (sec) | 45 45 30 20 20 500
Drying t (sec) 250 300 275 350 275 500

The obtained results are displayed in Table 4.
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Table 4
Trial | Mixture | Ratio | Temperature | Dry substance | % gelatine | Evaluation
°C) (%)
1 S/E 60/40 | 75 70 No addition | Crunchy
S X/E 40/60 | 65 70 1% Bad adhesion

Figure 2 corresponds to thc hard coating prepared in trial 5. It is clearly
demonstrated that the hard coating is less good adhered to the core. This is in clear
contrast 1o the good adhesion of the hard coating prepared according to trial 1, which is
shown in figure 1.

Figure 3 corresponds to the hard coating prepared in trial 1, but a magnification of
3000 is applied. It shows that the hard coating, prepared with the liquid coating syrup of
the mixture of 60% w/w (based on dry substance of the mixture) sorbitol and 40% w/w
erythritol, is homogeneous and there is a uniform distribution.

Comparative Example

The process as it is described in EP 0813817 was repeated.

The coating solution was a sorbitol syrup with dry substance of 70% and a sorbitol-
content of 97%. The syrup was applied to the cores at room temperature (20-25°C).

2kg cores were in a rotating pan (speed 20rpm, diameter 0.5m, velocity at outer
circumference 1m/s). For the first ten layers 10ml of sorbitol syrup was added. From
layer twenty the amount was increased to 25ml and from layer 37 it was further increased
to 35ml. Every fifth layer Imin. after the addition of the sorbitol solution 0.57% (based
on the weight of the centres) of C%Eridex was added as a solid material.

The coating process was stopped after 40 layers.

Figure 4 corresponds to the hard coating prepared according to this process. The
hard coating is heterogeneous and it is consisting of big erythritol crystals in the sorbitol
matrix. This is completely different from the hard coating prepared according to the

current invention and displayed in figure 3.
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Tl‘me claims defining the invention are as follows:

1. Sugar-free hard-coated comestibles consisting of a hard coating and an edible, chewable
andfor pharmaceutical core characterised in that at least one layer of the hard coating is obtained by
applying a liquid coating syrup comprising a mixture of sorbitol and erythritol wherein the dry
substance of the mixture comprises between 1% to 50% wiw erythritol.

2. Sugar-free hard-coated comestibles according to claim 1 characterised in that the dry
substance of the mixture comprises between 5% to 50% wiw erythritol.

3. Sugarfree hard-coated comestibles according to claim 1 characterised in that the dry
substance of the mixture comprises between 5% to 45% wiw erythritol.

4. Sugar-free hard-coated comestibles according to claim 1 characterised in that the dry
substance of the mixture comprises between 20% to 45% wiw erythritol.

5. Sugar-free hard-coated comestibles according to any one of claims 1 to 4 characterised
in that the layer of the hard coaling comprising a mixture of sorbitol and erythritol is effecting good
adhesicn to the core.

6.  Sugar-free hard-coated comestibles according to any one of claims 1 to 5 characterised
in that the hard coating comprises binding agents, dispersing agents, film formers, colouring agents,
and/or flavouring agents.

7. Sugar-free hard-coated comestibles according to any one of claims 1 to 6 wherein the
hard coating consists of from 1 to 100 layers.

8.  Sugar-free hard-coated comestibles according to any one of claims 1 to 7 wherein the
core is selected from the group consisting of pharmaceutical tablets, chewing gum, confectionery
product, chocolate and nut.

9. A process for preparing sugarree hard-coated comestibles according to any one of
claims 1 to 8, comprising the addition of a liquid coating syrup to the moving mass of the cores in a
rotating pan characterised in that the liquid coating syrup comprises a mixture of sorbitol and erythritol
wherein the dry substance of the mixture comprises between 1% to 50% wiw erythritol.

10. A process according to claim 9 characterised in that the dry substance of the mixture
comprises between 5% to 50% wiw erythritol.

11. A process according fo claim 9 characterised in that the dry substance of the mixture
comprises between 5% to 45% w/w erythritol.

12. A process according to claim 9 characterised in that the dry substance of the mixture
comprises between 20% to 45% wiw erythritol.

13. A process according to any one of claims 9 to 12 characterised in that the layer of the
hard coating comprising a mixture of sorbitol and erythritol effects good adhesion to the core.

14. A process according to any one of claims 9 to 13 characterised in that the hard coating

comprises binding agents, dispersing agents, film formers, colouring agents, and/or flavouring agents.
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15. A process according to any one of claims 9 to 14 wherein the core is selected from the
group consisting of pharmaceutical tablets, chewing gum, confectionery product, chocolate and nut.

16. A process according to any one of claims 9 to 15 wherein the application of the layers is
repeated up to 100 times.

17. A process for preparing sugar-free hard-coated comestibles, substantially as
hereinbefore described with reference to any one of the examples but excluding any comparative
examples.

18.  Sugar-free hard-coated comestibles prepared by a process according to any one of
claims 9 to 17.

19.  Sugarfree hard-coated comestibles, substantially as hereinbefore described with
reference to any one of the examples but excluding any comparative examples.

Dated 22 July 2004
Cerestar Holding B.V.

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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Figure 1

A = hard coating
B = adhesion of hard coating to core
C = core
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A =hard coating
B =bad adhesion of hard coating to core

C=core
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Figure 3

hard coating

A=
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Figure 4

hard coating
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