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ABSTRACT OF THE DISCLOSURE

The disclosure relates to a method of producing interiorly sterile, cup
or beaker shaped containers. A starting material for the containers is
produced by mixing inorganic filier with a thermoformable polymer material
in such a mixing ratio that the quantity of filler in the produced starting
material is at least 40% of the total weight of the mixture. The starting
material Is extruded into a continuous web which is heated to a temperature
suitable for thermoforming of the web, at least 190°C, and is fed into a
forming machine of conventional type for thermoforming of the web under
“vacuum at the above-mentioned temperature for forming web-like
continuous, interiorly sterile, cup or beaker shaped containers. The
containers are finally separated from one another by incisions in the web
regions between the opening contours of each respective container.
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A METHOD OF PRODUCING INTERIORLY STERILE, CUP OR
BEAKER SHAPED CONTAINERS

TECHNICAL FIELD

The present invention relates to a method of producing interiorly
sterile, cup or beaker shaped containers. |

BACKGROUND ART

It is previously known in the art to produce interiorly sterile, cup or
beaker shaped containers of plastics by thermoforming a sheet or web of
polyethylene or polypropylene. In such instance, the sheet or web is heated
to a temperature suitable for thermoforming the web - which lies, for the
above-mentioned plastics materials, in the range of between 110° and
160°C, and is then fed into a conventional forming machine with the aid of
which the thermoforming process takes place under applied vacuum. The
web-like continuous, thermoformed containers are filled with their intended
contents such as, for example, sterilized food, and are overlaid by a web-
shaped sterilized plastic foil which is permanently seaied against the
subjacent thermoformed web in the regions around the opening contours of
the containers. Finally, the thus filled, sealed containers are separated from
one another by incisions in the sealing regions or zones around the
container openings.

As has already been mentioned, the thermoforming operation takes
place at a temperature within the range of between 110° and 160°C which,
for the above-disclosed plastics, corresponds to those temperatures at
which the web is sufficiently "pliable" to be able to be processed or formed
under the applied vacuum, and, at the same time, sufficiently "stiff" to resuit
in vacuum-formed containers of the desired uniform material thickness.

The heating and processing times which are normally employed in
thermoforming in the above-described manner are between 3 and 20
seconds. In order for a satisfactory sterilization of the web to be obtained at
the above processing temperatures of between 110° and 160°C, a very
long stay time is, therefore, required for the web at these temperatures, for
example 300 min. at 121°C or 12 min. at 160°C. In order to avoid such
unacceptably long stay times, the sterilization of the web must, therefore,
take place by a separate preceding sterilization step, using such means as,
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for example, a hydrogen peroxide bath through which the web is led prior to
the heating and the subsequent thermoforming in the forming machine.

OBJECTS OF THE INVENTION

One object of the present invention is, therefore, to obviate the
above-outiined drawbacks inherent in the prior art method.

A turther object of the present invention is to propose a method for
producing interiorly sterile, cup or beaker shaped containers which may be
produced by thermoforming within those heating and processing times
which are conventionally employed in thermoforming without the need for a

preceding, separate sterilization stage for achieving satisfactory
sterilization.

SOLUTION

These and other objects are attained according to the present
invention in that a method of the type described by way of introduction has
been given the characterizing features as set forth in appended Claim 1.

- Further practical and expedient embodiments of the method
according to the present invention have moreover been given the
characterizing features as set forth in the appended subclaims.

By preparing a starting material for container production employing
the method according to the present invention, by mixing inorganic filler and
a polymer material in such a mixing ratio that the proportion of the inorganic
filler constitutes at least 40%, calculated on the total weight of the mixture, a
starting material will be obtained from which a sheet or web may be
extruded which is at a processing temperature suitable for thermoforming
the web well above - 180°C and even higher - corresponding processing
temperatures for those polymer materials which are employed in the
conventional method. At these elevated processing temperatures, a
completely satisfactory sterilization of the web will be achieved within the
space of only 1 to 2 seconds, which lies well within that time frame which is
used for heating and processing the web in conventional thermoforming
and which, thus, makes it possible to produce interiorly sterile containers
without the need for prior, separate sterilization of the web.

Preferred examples of polymer materials which may be employed in
carrying out the method according to the present invention comprise
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propene homopolymers of a melt index of less than 1 according to ASTM
(2,16kg; 230°C) and ethylene/propylene copolymers of a melt index of
between 1 and 5 according*to ASTM (2,16kg; 230°C) which are capable of
accepting filler quantities of up to 80 % calculated on the tota! weight of the
starting material.

Among suitable inorganic fillers which may be employed for
preparing the starting material for the container production using the
method according to the present invention, mention might be made of chalk,
kaolin, talc, china clay and mica, but other fillers known in this field may also
be employed either separately or in optional mutual combinations with one
another or with the previously mentioned fillers. The quantity of filler may, as

has already been mentioned, vary between 40 and up to 80 % by weight

and generally lies within the range of between 50 and 80 % by weight , for
example 65 % by weight.

DESCRIPTION OF PREFERRED EMBODIMENT

The present invention will be illustrated in greater detail hereinbelow
with the aid of a non-restrictive practical embodiment cited merely by way of
example.

A starting material for producing interiorly sterile, cup or beaker
shaped containers employing the method according to the present
invention iIs prepared by mixing granuiate or particulate polymer material
and fine-grained inorganic filler in such mixing proportions that the thus
obtained mixture contains between 40 and 80, preferably 65 % filler,
calculated on the total weight of the mixture. In this selected embodiment, it
IS presupposed that the polymer material consists of an ethylene/propylene
copolymer of a melt index of between 1 and 5 according to ASTM (2,16kg;
230°C) and that the inorganic filler consists of one or more ot the previously
mentioned filler agents, eg. chalk.

The two starting components are preferably mixed together in an
extruder machine and are then extruded for forming a fiexible, planar sheet
or web.

The extruded web may either be rolled up and stored for later use,
but is preferably fed direct to a heating station where the web is heated, by
means of single or double sided heat, contact- or IR heating, t0 a
processing temperature suitable for thermoforming the web, at least 190°C.
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The thus heated, hot web is thereafter fed into a forrming machine
with the aid of which the web is thermoformed under vacuum for forming
web-like continuous cup or beaker shaped containers. The forming
machtne (which may be of conventional type) comprises two mutually
movable working surfaces of which one displays evacuable mould cavities
which are open towards the web and whose geometric configuration
corresponds to the outer geometric shape of the container which is to be
produced. The web is, in this instance, inserted in the space between the
two movable working surfaces which are thereafter brought together into
union with one another in such a manner that the interjacent web is
enclosed between the working surfaces. The mould cavities are evacuated,
whereby the covering web is, because of the prevailing vacuum, sucked or
drawn into the evacuated cavities into abutment against the walls of each
respective mould cavity for forming the web-like continuous, cup or beaker
shaped containers which, at the same time, are interiorly sterilized as a
resuit of the heat (190°C or higher) during the thermoforming operation.

After the thermoforming, the vacuum is cancelled in the space
between the inner walis of the mould cavities and the outer walls of the
thermoformed containers, and the working surfaces are displaced away
from one another for exposure of the web which is fed further into a sterile
filling chamber allocated to the forming machine and fitted with product filler
pipes for filling the interiorly stertle containers with sterile contents, for
example liquid food, under aseptic conditions.

After the filling, the web with the thus filled containers is advanced
further into a similarly sterile sealing chamber where the filled containers
are overlaid by a synchronously advanced, sterile web-like covering film of
thermofusible material, eqg. plastics of the same type as the plastics in the
subjacent web and, by means of heat and pressure, is permanently and
bacteria-tightly sealed against the web in the regions around the opening
contours of the thermoformed containers. The thus covered containers are
finally separated from one another by incisions in the above-mentioned
sealing zones or regions for forming finished, aseptically filled and sealed,
cup or beaker shaped containers.

Thus, it is possible, using the method according 1o the present
invention, continually to produce interiorly sterile, aseptically filled and
sealed containers employing simple means and conventional equipment,
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without the need for separate sterilization treatment of the web from which
the containers are produced. The method according to the present
invention may, moreover, be reduced into practice within the limits of those
times which are normally employed for heating and processing the web,
which is a considerable improvement as compared with prior art
technology. |

The present invention should not be considered as restricted to that

described above, many modifications being conceivable without departing
from the spirit and scope of the appended Claims.
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The embodiments of the invention in which an exclusive property or

privilege is claimed are defined as follows:

1. A method of producing interiorly sterile,. cup or beaker shaped containers,
wherein a starting material 'fo‘r the container production is produced by mixing
inorganic filler with a thermoformable polymer material in such mixing ratio that
the quantity of filler in the produced starting material is at least 40 % of the total
weight of the‘ mixture; that the mixed starting material is extruded into a
continuous web; and that the web is heated to a working temperature suitable for
thermoforming the web, at least 190°C, and is fed into a forming machine of
,conventibnal type for thermoforming of the web under vacuum at said working
temperature for the formation of web-like continuous interiorly sterile, cup or
beaker shaped containers which are finally separated from ohe another by
incisions in the' web regions between the opening contours of each respective

container.

2. The method as claimed in claim 1, wherein the quantity of filler which is
‘mixed with the polymer material in the production of the starting material is
between 50% and 80% of the total weight of the starting material.

3. The method as claimed in either claim 1 Or 2, wherein the polymer
material is selected from among propylene homopolymers of a melt index of less
than 1 according to ASTM, and ethylene/propylene copolymers of a melt index of
between 0.5 and 5 according to ASTM.

4. The method as claimed In any one of claims 1 to 3, wherein the polymer
material and the filler are mixed with one another in a conventional extruder

- apparatus.

5. T_he method as claimed in any one of claims 1 to 4, wherein the heating of
the web takes place by means of one of single and double sided heating and

where the heating is one of central heating and IR heating.
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6. The method as claimed in any one of claims 1 to 5, wherein the web-like

continuous, thermoformed containers are filled with sterile contents under aseptic
conditions and are thereafter overlaid with a web-like covering foil which Is
applied over the containers and which consists of thermofusible plastics which,
by means of heat and pressure, is permanently and bacteria-tightly sealed

against the web in the regions around the opening contours of the containers.

7. The method of claim 2, wherein the quantity of filler which is mixed with

the polymer material in the production of the starting material is 65% of the total
weight of the starting material.
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