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MOULDING OF CHOCOLATE

The present invention relates to the in-package moulding of
chocolate more particularly to a process for moulding of
chocolate in a solid or semi-solid state into a flexible
material.

Moulding of chocolate is normally carried out in-the liquid
state by casting, i.e. pouring the molten chocolate into a
mould followed by cooling. The moulded chocolate is usually
demoulded quite easily after cobling, due to the thermal
contréétion of the chocolate as it Sets} giving a product
with an attractive giossy surface. However, the
disadvantages of conventional chocolate moulding are the
requirement for cooling tunnels which consume space and
time, the product cannot be wrapped directly because of the
cooling step and it is difficult to achieve exact weight
control.

In our co-pending EP-A-93114251.7 we describe a process for
plastically extruding a fat-containing confectionery
material which comprises feeding the fat containing
confectionery material into an extrusion device and
applying pressure to the fat-containing confectionery
material in a substantially solid or semi-solid non-
pourable form upstream of a flow constriction whereby the
temperature, pressure, contraction ratio and extrusion rate
are such that the fat-containing confectionery material is
extruded substantially isothermally and remains in a
substantially solid or semi-solid non-pourable form to

produce an axially homogeneous extruded.product and which

has a temporarily flexibility or plasticity enabling it to
be physically manipulated or plastically deformed e.g.
forcing into a mould. EP-A-93114251.7 also describes an
injection moulding process where the temporary flexible
extruded product is injection moulded under pressure at a
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temperature below the normal melting point of chocolate.
This injection moulding process is substantially isothermal
and subsequent cooling is therefore unnecessary so that the
product is suitable for demoulding immediately after the
injection moulding is complete. However, because a
subsequent cooling is not necessary, thermal contraction
does not necessarily occur and, in some circumstances,
demoulding and obtaining a high quality surface finish may
be difficult to achieve. )

We have now found, surprisingly, that it is possible to
injection mould the solid or semi-solid non-pourable
extruded chocolate directly into a variety of materials
lining the mould whereby the moulded chocolate covered with
the lining material is easily demoulded and has an
attractive glossy surface.

Accordingly, the present invention provides a process for
injection moulding an extruded fat-containing confectionery
material which comprises feeding the fat-containing
confectionery material into an extrusion device and
applyving pressure to the fat-containing confectionery
material in a substantially solid or semi-solid non-
pourable form upstream of a flow constriction whereby the
temperature, pressure, contraction ratio and'extrusion rate
are such that the fat-containing confectionery material is
extruded substantially isothermally and remains in a
substantially solid or semi-solid non—pou}able form and
which has a temporary flexibility or plasticity,
characterised in that, while the extruded product exhibits
the temporary flexibility, injection moulding the extruded
product substantially isothermally into a mould which is
lined with a food-grade solid material capable of being
formed into the shape of the mould and then demoulding the
product covered with the food-grade solid material.
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It should be understood that the temporary flexibility or
plasticity of the extruded product enables the product to
be physically manipulated or plastically deformed before it
loses its flexibility or plasticity, so that it may
completely fill the mould in one piece without leaving gaps
or without crumbling in the mould. |

The details of the extrusion of the fat-containing
confectionery material are described in our co-pending EP-
A-93114251.7 whose disclosure is hereby incorporated into
the present specification.

By "substantially isofhermally" in this invention we mean
that the temperature of the fat-containing coqfectionery
material remains substantially unchanged under the
conditions of the extrusion from the input to the outlet of
the flow constriction and during injection moulding if
there is no external heating .or cooling means: the use of
external heating or cooling means is not excluded as long
as the material being extruded remains in a substantially
solid or semi-solid non-pourable state throughout the
extrusion and injection ﬁoulding. In other words, the
temperature of the fat-containing confectionery material is
not caused to increase substantially by the extrusion or
injection moulding process itself. .

The fat-containing confectionery material may be, for
instance, plain, white or milk chocolate or chocolate
substitutes containing cocoa butter replacements,
stearines, coconut oil, palm oil, butter or any mixture
thereof; nut pastes such as peanut butter and fat; praline;
confectioner's coatings used for covering cakes usually
comprising chocolate analogues with cocoa butter replaced
by a cheaper non-tempering fat; or materials comprising
non-cocoa butter fats, sugar and milk, e.g. Caramac.
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The injection moulding temperature may be from as low as
0°C to about 35°C depending on the composition,
particularly the amount and type of fat present. When plain
chocolate is used as the extruded feed material, the
injection moulding temperature may be from 10° to 34°C,
more usually from 15° to 32°C, preferably from 18° to 30°C
and more preferably from 20° to 27°C. In the case of white
chocolate, the injection moulding temperature may be from
5° to 28°C, more usually from 15° to 27°C, preferably from
17° to 26°C and more preferably from 19° to 25°C. In the
case of milk chocolate, the injection moulding temperature
may be from 5°C to 30°C, more usually from 15°C to 28°C,
preferably from 18° to 27°C and more preferably from 20° to
26°C. It should be understood that, in this invention, when
the chocolate is injection moulded at a temperature from
28° to 34°C it is in a solid or semi-solid non-pourable
state after being previously set hard in contrast to
chocolate which has not been previously set hard such as
recently tempered chocolate which is usually still pasty
and pourable at such temperatures.

The injection moulding is much easier to control and there
is significantly improved weight control consistency when
compared with normal shell moulding using molten chocolate.
In addition, in contrast to most other chocolate moulding
processes, the final product does not require cooling after

- the injection moulding has occurred.

The use of a flow constriction, which forms a narrow gate
through which the extruded product enters the mould cavity,
has the following advantages:

a)the injection point is less visible on the product; _

b) detachment of the product from the entrance to the mould
cavity (also known as the runner) is easier whereas the use
of a large gate may deform the product.
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As stated above, in EP-A-93114251.7 chocolate is injection
moulded directly into a metal or plastics mould. However,
if cold injection moulding is used as described therein,
the resulting product does not consistently release due to
the lack of contraction in the mould. Furthermore, a
consistent glossy surface is difficult to obtain. The
current invention overcomes these disadvantages by the use
of the internal lining in the mould which prevents the
chocolate from sticking to the mould surface. The lining
material can then be easily removed from the product due to
the inherent flexibility of the lining material.

The food-grade solid material which is used to line the
mould, hereinafter referred to as the lining material, may
be a plastic or metallic material. As well as being capable
of being formed into the shape of the mould, the lining
material should be sufficiently flexible to be demoulded
from the cavity. face of the mould and from the product. For
instance, the lining material may be a thin film flexible
material or a thicker rigid vacuum-formable material, e.gq.
made of plastics. The Fhin film flexible materials may have
a thickness of from 5-500 microns, preferably from 10-100
microns, and more preferably from 20-50 microns, e.g. 30
nmicron polypropylene. The rigid vacuum-formable materials
may have a thickness of 50-1500 microns, preferably from
200 to 400 microns, e.g. 300 micron polyvinyl chloride
(PVC). In addition, thin film PVC which is sufficiently
ductile in both directions such as CLINGFIIM or a linear
low density polyethylene may be used. An example of a
suitable metallic material is aluminium having a thickness
of from 10 to 500 microns, preferably from 50-200 microns.
If desired, metallised plastics films may be used, e.qg.
metallised polypropylene where the metal is aluminium. The
material used to line the mould may be chosen, if desired,
to increase the shelf life of a product, e.g. it may be a
high barrier film.
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If desired, the lining material may be a laminate. The
laminate may comprise two or more ﬁlastics materials, e.qg.
two thin flexible plastics materials, two rigid vacuum-
formable plastics materials or a rigid vacuum-formable
plastics material and a thin flexible plastics material.
Alternatively, the laminate may comprise a plastics
material metallised on one or both of its surfaces, e.g. a
vacuum formable film and a layer of metallised
polyethylene. '

The lining material may be preformed into shape by vacuum
forming, e.g. by usipg a mould such as a plastics or metal
cavity in the same shape as the object to be injection
moulded. The preformed lining material is then placed into
the mould against the cavity face to allow injection
moulding of the fat containing confectionery material
directly into the plastics material.

The lining material may also be formed into shape during
the injection moulding process if it has sufficient _
flexibility or ductility and is sufficiently thin, e.g. 10

to 100 microns such as 20 micron PVC. In this case, the

lining material is positioned opposite the injection feed

point of the mould and formed into the shape of the mould
by injection under pressure of the fat-containing
confectionery material.

A further advantage of the present invention is that the
lining material may be used as a carrier to facilitate
removal of the product from the mould in which case it may
be either reused or disposed of and may .be recycled.

Alternatively and more preferably, the lining material may
remain on the moulded fat confectionery material after
demoulding and act as the packaging material for the final
product. This latter option eliminates the need for the
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application of primary packaging further downstream in the
process, thereby reducing the need for expensive wrapping
equipment. In addition the packaging material may be
decorated, e.g. by metallising and/or printing to high
quality, to enhance the appearance.

In processes where the product may undergo further
treatment, e.g. filling with fondant or ice cream, the
lining material may act as a carrier to transport the’
product through the manufacturing process before the final
demould from the lining material. Such lining materials may
be manufactured from a resilient material which would allow
multiple re-use in the prdcess, and appropriate choice of
material could allow recycling after use.

The fat containing confectionery material may be extruded
through a flow constriction which may form the injection
nozzle or outlet of the extrusion device. In one
embodiment, extruded chocolate may flow within channels of
the mould (known as "runners" in the plastics industry) and
subsequently flow through a narrow gate, e.g. from 100
microns to 5 mm, into a mould lined with a packaging
material. The chocolate extrudes into the mould as a
flexible filament of semi-solid chocolate, or may flow out
from the gate into the mould as a front of solid material -
both these types of flow are commonly found in the plastics
processing industry. As the extrusion continues, owing to
the post-extrusion flexibility of the chocolate, the mould
progressively fills with chocolate until all of the mould
is filled. At this point the pressure within the mould is
sufficient to allow the full consolidation of the chocolate
to occur. When this point has been reached no further flow
occurs and the extrusion pressure can be released. At this
point the mould can be opened and the injection moulded
entities removed from the mould either mechanically or, for
example, under vacuum, or by using the packaging material
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to 1ift the product from the mould. In this embodiment, the
final product is substantially the same temperature as the
feed material.

The injection moulding process of the present invention may
also include multi-feed injection into moulds using
different components in each feed e.g. fondant, ice cream,
etc. In addition, the process may be used for coating
centres such as fondant, ice cream, etc which are
positioned in the empty mould before injection moulding.
The injection moulding process may, if desired, be fully
automated.

In all cases the lined product is easily demoulded from the
mould cavity since there is no adhesion of the lining to
the mould. This therefore produces a moulded product
contained within a "skin" of lining material on one
surface. When thin plastics films are used, the plastics
material can be peeled away from the product to leave the
finished product. With the rigid plastics materials,
although demoulding is more difficult due to the physical
intimacy of the plastics material against the product, the
product does not stick to the plastics material, and due to
the degree of flexibility inherent to such materials
demoulding is possible after flexing the plastics material
to allow air to pass behind the plastics material and break
the vacuum behind it. '

The mould itself may be made of a suitable rigid material
such as metal, e.g. steel or a plastics material, e.gq.
polycarbonate.

The final shape of the injection moulded product may be
solid or hollow and the process of the present invention is
especially useful for the production of hollow shells such
as Easter Eggs.
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The present invention will now be further described by way
of example only. . with reference to the following drawings in

which

Figure 1 illustrates a ram extruder adapted to form the
injection nozzle of a moulding tool,

Figure 2 illustrates - a schématic drawing of the in-mould
packaging system showing the steps of the
injection moulding process, and

Figure 3 illustrates a piston and cylinder and a mould

fitted directly underneath the cylinder.

Referring to the drawings, a hydraulically driven ram
extruder is shown in Figure 1 and comprises a barrel 15, a
hydraulically driven ram 16, feed opening 17, extrusion die
18 having a cross-section of 5 mm diameter and an internal
barrel diameter of 25 mm. Chocolate buttons 35 were dropped
in the feed opening 17 followed by hydraulically advancing
the ram at a pressure of 80 bars and a temperature of 23°C.

A semi-continuous solid non-pourable rod 19 of 5 mm
diameter was produced which retained its'shapg and had an
initial flexibility which lasted for about 40 minutes.

Figure 2 shows a vacuum forming tool mould 20 having a pair
of mould cavities 21 having the half-egg shape of the mould
cavities 28 of a moulding tool 22. 400 u.polyvinyl chloride
23 (PVC) on a reel 24 is unwound and passes as a sheet 25

above the mould cavities 21 below a heater 26. The sheet is

formed by wvacuum means {(not shown) to give a formed sheet
27.

The formed sheet 27 is placed in the mould cavities 28 of
the moulding tool 22, the mould is closed and the flexible
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extruded chocolate 19 emerging from the extrusion die 18 cf
the ram extruder shown in Figure 1 is forced into the egg-
shell shaped mould cavities at 80 bars and at a temperature
of 23°C at a rate of 4 g per second. The two halves of the
moulding tool are then opened and the PVC sheet containing
the two moulded half-shells is released. The PVC is then
placed in a sealing block 34 which is closed by means of a
hinge 29. When the block 34 is closed, the edges of the PVC
film are sealed together by means of heated metal strips
incorporated into the sealing block 34. The sealing block
34 also incorporates cutters which remove excess PVC film
at the same time as heat sealing takes place. On opening
the sealing block 34, the sealed halves are released as a
complete egg shape 32 weighing 40 g within a PVC covering
31 with excess PVC packaging film also removed.

The wrapped product is then transported on a conveyor belt
33 for further processing.

Figure 3 shows a metal cylinder 36 having a diameter of 80

mm and a 4 mm opening in the base. Chocolate buttons 35 are
loaded into the cylinder.

A metal piston 37 is placed in the cylinder on top of the
buttons, and a hand operated hydraulic pump 38 is used to
push the piston into the cylinder. The chococlate is
compressed at 23°C at a pressure of 80 bars and when fully
compacted extrudes through the 4 mm opening at the base of
the cylinder. The cylinder is placed on top of a closed
mould 39 which contains a hemispherical shell cavity 40
with a 4 mm feed runner 41. The chocolate feeds directly
into the mould cavity and fills the mould while still at a
temperature of 23°C. The mould contains a vacuum-preformed
50 micron polythene hemisphere film 42 against which the
chocolate is injected. When the mould is full, pressure is
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released and the mould opened. The plastics packaging can
be removed with the chocolate shell contained within it.
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CLAIMS

1. A process for injection moulding an extruded fat-
containing confectionery material which comprises feeding
the fat containing confectionery material into an extrusion
device and applying pressure to the fat-containing
confectionery material in a substantially solid or semi-
solid nonpourable form upstream of a flow constriction
whereby the temperature, pressure, contraction ratio and
extrusion rate are such that the fat-containing
confectionery material is extruded substantially
isothermally and rema;ns in a substantially solid or semi-
solid nonpourable form and which has a temporary
flexibility or plasticity characterised in that, while the
extruded product exhibits the temporary flexibility,
injection moulding the extruded product substantially
isothermally into a mould which is lined with a food-grade
solid material capable of being formed into the shape of
the mould and then demoulding the product covered with the
food—grade solid material. |

2. A process according to claim 1 wherein the lining
material is a plastics or metallic material.

3. A process according to claim 1 wherein the lining
material is a thin flexible material having a thickness of
from 5 to 500 microns.

4. A process according to claim 1 wherein the lining
material is a rigid vacuum-formable material having a
thickness of from 50 to 1500 microns.



10

15

20

25

30.

35

13

AR ) O A

5. A process according to claim 1 wherein the lining
material is preformed into a shape by vacuum forming and
then-placed into the injection mould against the cavity
face.

6. A process according to claim 1 wherein the lining
material is formed into shape during the injection moulding
process by positioning it opposite the injection point of
the mould and forming it into the shape of the mould by
injection under pressure of the fat-containing
confectionery material. .

7. A process according to claim 6 wherein the thickness of
the lining material is from 10 to 100 micronsﬁ

8. A process according to claim 1 wherein the lining
material is a laminate of two or more plastics materials or
a plastics and a metallic material.

9. A process according to claim 1 wherein the lining
material serves as the packaging material for the product.

10. A moulded fat-containing confectionery product,
whenever prepared by a process according to any of the
preceding claims.

11. A moulded fat-containing confectionery product
according to claim 10 containing ice cream.



