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(567)  Described herein is a method for producing con-
tainers filled with a product and sealed, the method com-
prising the steps of: moving a web (100) of packaging
material along a work path (K); folding the web (100)
about a main axis (I) parallel to the work path (K) so as
to form a tube (102); welding together opposite edges of
the web (100) parallel to the main axis (l) so as to seal
the formed tube (102) longitudinally; filling with product
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METHOD FOR PRODUCING CONTAINERS FILLED WITH A PRODUCT AND SEALED

the formed and sealed tube (102); subjecting a liquid lu-
bricant (L) to a sanitizing operation via a sterilizing sub-
stance and/or via a filter (92) with antipathogenic action;
spraying the sanitized liquid lubricant (L) onto an outer
surface (102A) of the formed and sealed tube (102); and,
starting from the lubricated tube (102), obtaining single
semi-finished containers (110) filled with product.
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Description

[0001] The presentinvention regards a method for pro-
ducing containers filled with a product and sealed starting
from a web of packaging material, the method comprising
the steps of:

- moving the web of packaging material along a work
path;

- folding the web about a main axis parallel to the work
path so as to form a tube;

- welding together opposite edges of the web parallel
to the main axis so as to seal the tube longitudinally;

- filling the formed and sealed tube with product;

- spraying a liquid lubricant onto an outer surface of
the formed and sealed tube; and

- starting from the formed and sealed tube, obtaining
single semi-finished containers filled with product.

[0002] A fundamental aspect of a method of the type
referred to above consists in guaranteeing that the inside
of the tube formed during the process, into which the
product to be packaged is directly dispensed, will be pro-
tected from any external contamination that might in fact
jeopardize the quality of the product itself.

[0003] For this purpose, the aforesaid tube, obtained
with the web of packaging material, is formed within a
controlled-pressure sterile environment.

[0004] Onthe otherhand, the single semi-finished con-
tainers are, instead, obtained in a chamber in contact
with the external environment, set downstream of the
aseptic chamber, using a welding, forming, and cutting
unit. The liquid lubricant sprayed onto the outer surface
of the tube, which has the function of favouring proper
operation of the aforesaid welding, forming, and cutting
unit, is applied on the tube in the above chamber down-
stream of the aseptic chamber, precisely to prevent con-
tamination of the inside of the tube with the liquid lubri-
cant.

[0005] A gasketelementis also setatthe outlet section
that sets the two chambers in communication and is tra-
versed by the tube formed and filled with product, pre-
cisely to avert entry of contaminants into the aseptic
chamber.

[0006] The presentapplicant has, however, noted that
the containers produced according to the known methods
of the type referred to above may at times not meet the
requisites of sterilization envisaged, notwithstanding the
solutions resorted to in order to prevent any contamina-
tion of the inside of the tube from which the single semi-
finished containers are obtained.

[0007] Hence, the present applicant initially thought of
solving the above technical problem both by testing more
vigorous processes of cleaning and sterilization of the
production machine and by increasing the frequency with
which this type of processes are performed in the ma-
chine.

[0008] However, the above attempts did not provide a
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conclusive solution; the problem referred to in fact re-
presented, and what is more in a random way that was
difficult to foresee.

[0009] After an intense experimental activity, the
present applicant understood that, notwithstanding the
solutions described above, a source of contamination of
the semi-finished containers is represented precisely by
the liquid lubricant.

[0010] In particular, the present applicant discovered
that the liquid lubricant, when sprayed onto the outer sur-
face of the tube, is able to infiltrate in the form of droplets
in suspension into the aseptic chamber in which forma-
tion of the tube takes place. In particular, the present
applicant was able to note that, by way of the oscillation
of the walls of the tube generated by the operations of
sealing and cutting of the tube itself, there is brought
about a sort of pumping action on the part of the tube
itself. This pumping action creates a retrograde move-
ment of the droplets of liquid lubricant from the chamber
in which the sealing and cutting unit operates to the asep-
tic chamber.

[0011] Consequently, the present applicant under-
stood that it is possible to solve in a simple and effective
way the technical problem mentioned at the start, hence
without resorting to complicated solutions for closing her-
metically any passage of the liquid lubricant between the
aseptic chamber and the chamber downstream, by op-
erating directly on the liquid lubricant before this is
sprayed against the outer surface of the tube.

[0012] In the present description, as likewise in the
claims annexed thereto, some terms and expressions
are to be considered, except where otherwise explicitly
indicated, as having the meaning given in the ensuing
definitions.

[0013] In an apparatus or unit for processing an object
that advances in a direction of feed along a work path, a
first position is said to be "upstream" of a second position
when the first position precedes the second position with
reference to the direction of feed of the object; vice versa,
the second position is said to be "downstream"” of the first
position in so far as it follows the first position once again
with reference to the direction of feed of the object.
[0014] Accordingtoafirstaspect, the presentinvention
regards a method for producing containers filled with a
product and sealed starting from a web of packaging ma-
terial.

[0015] Preferably, the method comprises the step of
moving said web of packaging material along a work path.
[0016] Preferably, the method comprises the step of
folding said web about a main axis parallel to said work
path, in particular so as to form a tube.

[0017] Preferably, the method comprises the step of
welding together opposite edges of said web, in particular
so as to seal longitudinally said formed tube; said oppo-
site edges are preferably parallel to the main axis.
[0018] Preferably, the method comprises the step of
filling said formed tube with said product.

[0019] Preferably, the method envisages the step of
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subjecting a liquid lubricant to a sanitizing operation.
[0020] Preferably, said sanitizing operation includes
the step of introducing into said liquid lubricant a steriliz-
ing substance. Preferably, said sanitizing operation in-
cludes the step of subjecting said liquid lubricant to a
filtering operation using afilter with antipathogenic action.
In an equally preferred way, said sanitizing operation in-
cludes the steps of introducing into said liquid lubricant
a sterilizing substance and subjecting said liquid lubricant
to a filtering operation using a filter with antipathogenic
action.

[0021] Preferably, after said sanitizing operation, the
method envisages the step of spraying the sanitized lig-
uid lubricant onto an outer surface of said formed and
sealed tube.

[0022] Preferably, the method envisages the step of
obtaining, starting from said formed and sealed tube, sin-
gle semi-finished containers filled with said product.
[0023] Thanks to the aforesaid characteristics, the
method described herein is able to solve the technical
problem mentioned at the outset in a simple way that has
little or no impact on the structure of the machine, i.e.,
that does not require complex modifications to be made
to the structure of the machine that is to implement the
method itself.

[0024] According to a second aspect, the present in-
vention concerns a machine for producing containers
filled with a product and sealed starting from a web of
packaging material.

[0025] The machine preferably comprises a feed sys-
tem for feeding said web, in particular for moving said
web along a work path.

[0026] The machine preferably comprises a first form-
ing chamber. Preferably, in the forming chamber the web
is worked to obtain a formed and sealed tube. Preferably,
in the forming chamber the formed and sealed tube is
filled with product.

[0027] The machine preferably comprises a further
chamber. Preferably, in the further chamber, starting
from said formed and sealed tube, single semi-finished
containers filled with said product are obtained. Prefer-
ably, said further chamber is set downstream of said
forming chamber along said work path.

[0028] The machine preferably comprises a spraying
unit, in particular for spraying a liquid lubricant onto the
outer surface of the formed tube. Preferably, the spraying
unit is set in the further chamber.

[0029] The machine preferably comprises a sanitizing
unit. Preferably, the sanitizing unit is configured for sub-
jecting the liquid lubricant to a sanitizing operation. Pref-
erably, the sanitizing operation is performed before the
liquid lubricant is sprayed by said spraying unit.

[0030] Preferably, the sanitizing unitincludes a dosing
device, in particularfor introducing a sterilizing substance
into said liquid lubricant. Preferably, the sanitizing unit
includes a filter with antipathogenic action, preferably
configured for being traversed by said liquid lubricant and
for carrying out a filtering operation on the latter.
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[0031] In an equally preferred way, the sanitizing unit
includes the dosing device and the filter that performs an
antipathogenic action.

[0032] Thanks tothe aforesaid characteristics, the ma-
chine described herein is able to solve the technical prob-
lem mentioned at the outset, without any need to resort
to complex systems or devices for protecting the aseptic
chamber of the machine from any possible entry of the
liquid lubricant.

[0033] According to one or more of the aforesaid as-
pects, the present invention may comprise one or more
of the characteristics described in what follows.

[0034] Preferably, the sanitizing operation is designed
to reduce any bacterial charge that might be present in
the liquid.

[0035] In one or more embodiments, the web of pack-
aging material is wound off a reel.

[0036] In one or more embodiments, the method en-
visages obtaining, starting from the formed and sealed
tube, single semi-finished containers filled with product
after the sanitized liquid lubricant has been sprayed onto
the outer surface of the formed and sealed tube. Alter-
natively, in one or more embodiments, the method en-
visages obtaining, starting from the formed and sealed
tube, single semi-finished containers filled with product,
while the sanitized liquid lubricant is sprayed onto the
outer surface of the formed and sealed tube.

[0037] In one or more embodiments, said sterilizing
substance comprises at least one of the following: per-
oxide, peracetic acid, and citric acid.

[0038] In one or more embodiments, said filter com-
prises a filtering diaphragm. Preferably, the filtering dia-
phragm includes an antipathogenic substance.

[0039] In one or more embodiments, said antipatho-
genic substance comprises silver ions.

[0040] In one or more embodiments, in the forming
chamber the web is folded about a main axis parallel to
the work path, in particular so as to obtain the formed
tube. In one or more embodiments, in the forming cham-
ber, opposite edges of the web that are parallel to the
main axis are welded together, in particular so as to seal
the formed tube longitudinally, in particular to obtain the
formed and sealed tube.

[0041] In one or more embodiments, said machine
comprises a supply duct for supplying said liquid lubricant
to said spraying unit.

[0042] In one or more embodiments, said dosing de-
vice comprises a nozzle. Preferably, the nozzle faces the
inside of said supply duct. In one or more embodiments,
said dosing device comprises a pump unit, in particular
for supplying said sterilizing substance to said nozzle.
[0043] Thanks to the aforesaid characteristics, the
sanitizing unit can also be readily integrated into an al-
ready existing machine.

[0044] In one or more embodiments, said sanitizing
unit comprises a mixing chamber. Preferably, the mixing
chamber is connected to an upstream end of said supply
duct. Preferably, in the mixing chamber said sterilizing
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substance is introduced into said liquid lubricant, in par-
ticular before said liquid lubricant is supplied to said
spraying unit through said supply duct.

[0045] Thanks to the above characteristics, the sani-
tizing unit can also be readily integrated into an already
existing machine.

[0046] It is pointed out that some steps of the method
described above may be independent of the order of ex-
ecution referred to, except where there is expressly in-
dicated as necessary a sequentiality or simultaneity be-
tween two or more steps. Moreover, some steps may be
optional. Moreover, some steps may be carried out in a
repetitive way, or else may be carried out in series or in
parallel with other steps of the method.

[0047] The annexed claims form an integral part of the
teaching provided herein.

[0048] Further characteristics and advantages of the
present invention will emerge clearly from the ensuing
description, with reference to the annexed drawings,
which are provided purely by way of non-limiting example
and in which:

- Figure 1 is a schematic illustration of an example of
the machine described herein;

- Figure 2 illustrates a sanitizing unit of the machine
described herein according to a first embodiment;
and

- Figure 3 illustrates a sanitizing unit of the machine
described herein according to a second embodi-
ment.

[0049] As specified above, the machine described
herein operates for producing containers filled with a
product and sealed starting from a web of packaging ma-
terial.

[0050] The product may preferably be a liquid or else
a granular material.

[0051] With reference to the embodiment of Figure 1,
the machine described herein and designated as a whole
by the reference number 10, comprises a feed system
for supplying a web 100 of packaging material and for
feeding the web 100 along a work path K.

[0052] Preferably, the web 100 is fed from a reel (not
illustrated) and develops as a single continuous web
along the entire work path K.

[0053] The machine 10 comprises atank 20 that is set
along the work path K and contains a bath 20’ (repre-
sented in the figures with a dashed line). The web 100
that advances along the work path K is immersed in the
bath 20'.

[0054] The bath 20’ may, for example, be constituted
by a sterilizing and/or sanitizing liquid.

[0055] Inone or more preferred embodiments, like the
one illustrated, the tank 20 has a generic U shape, com-
prising a first branch 22A, upstream, a second branch
22B, downstream, and a bottom region 22C, which con-
nects the two branches and housed within which is a
deflector roller 12, belonging to the system for feeding
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the web 100 and configured to determine a reversal of
the direction of advance of the web 100 (from a top-down
direction to a bottom-up direction).

[0056] Vertically extending above the downstream
branch 22B is a drying chamber 40 for drying the web
100 after it has come out of the bath 20'.

[0057] Inaway initself known, the drying chamber 40
is equipped with a series of drying devices configured for
drying two opposite faces 100A, 100B of the web 100
that advances inside the drying chamber 40 along the
work path K. For instance, the drying chamber 40 may
comprise a pair of opposed squeezing rollers 42, which
operate for compressing the web 100, in a direction trans-
verse to the work path K, so as to expel the liquid ab-
sorbed by the web 100 in the bath 20’. Moreover, the
drying chamber 40 may comprise a pair of heads 44 for
delivery of air, preferably heated air, which are arranged
on the two opposite sides of the web 100, to deliver a jet
of air against the opposite faces 100A, 100B of the web
100.

[0058] Downstream of the drying chamber 40, along
the work path K, the machine 10 comprises a forming
chamber 60, within which the web 100 is formed to obtain
the containers 101 filled with product and sealed.
[0059] In one or more preferred embodiments, like the
one illustrated, the forming chamber 60 comprises a
forming device (not illustrated) for folding the web 100 to
form a tube about a main axis | that extends in a direction
parallel to the work path K inside the forming chamber
60 itself. Moreover, provided within the forming chamber
60 are sealing means for fixing together the opposite lon-
gitudinal edges of the web 100 so as to close the web
100 and obtain a vertical tube 102 sealed laterally.
[0060] The formed and sealed tube 102 is filled with
the productto be packaged and extends downwards until
it reaches a further chamber 80, set downstream of the
forming chamber 60.

[0061] Within the further chamber 80 there operates a
sealing and cutting unit (not illustrated), which provides
in succession, on the formed and sealed tube 102, seal-
ing bands 104 transverse to the axis | that are to define
on the tube 102 single semi-finished containers 110,
sealed and filled with the product. In addition, the unit
itself cuts the single semi-finished containers 110 off the
tube 102.

[0062] Itshouldbe notedthatthe aforementioned form-
ing device and sealing and cutting unit may be of a known
type, and they will consequently not be described herein
in detail so as not to burden the present treatment.
[0063] Inone or more preferred embodiments, like the
one illustrated, the machine 10 further comprises a pas-
sage 50 for paper, for passage of the web 100, which
extends along the work path K and connects together
the drying chamber 40, in particular a downstream end
thereof, and the forming chamber 60, in particular an up-
stream end thereof.

[0064] Itis pointed out that the forming chamber 60 is
to constitute - according to modalities already known in
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the art, which will consequently not be illustrated herein
in detail - an aseptic environment, so as to safeguard the
tube 102, which is formed and sealed inside said forming
chamber 60, and the product that is dispensed into the
tube 102 itself from any possible contamination on the
part of external agents.

[0065] Set at the outlet 62 of the forming chamber 60,
which sets in communication the latter with the further
chamber 80 and is traversed by the tube 102 already
formed, sealed, and filled with the product, is a gasket
element 64 that performs the function of closing the pas-
sage formed between the outer surface 102A of the tube
102 and the inner edges of the outlet 62.

[0066] In addition, precisely to prevent passage of ex-
ternal agents from the further chamber 80 to the forming
chamber 60, the latter is at a pressure higher than at-
mospheric pressure at which, instead, the further cham-
ber 80 is.

[0067] Within the further chamber 80, in a position up-
stream of the region where the aforesaid sealing and
cutting unit operates on the tube 102 formed and sealed
laterally, there is located a spraying unit 84 that has the
function of spraying a liquid lubricant L onto the outer
surface 102A of the tube 102 in order to facilitate the
subsequent operations carried out by the aforesaid seal-
ing and cutting unit. The liquid lubricant L may, for exam-
ple, be water.

[0068] According to an important characteristic of the
solution described herein, before the liquid lubricant L is
sprayed against the outer surface of the tube 102, it un-
dergoes a sanitizing operation designed to reduce the
bacterial charge that might be present therein. For this
purpose, the machine 10 comprises a sanitizing unit 90,
configured for subjecting the liquid lubricant L to a sani-
tizing operation before it reaches the spraying unit 84.
[0069] In afirst embodimentillustrated in Figure 2, the
sanitizing operation envisages subjecting the liquid lubri-
cant L to a filtering operation using a filter with antipath-
ogenic action.

[0070] In this case (Figure 2), the sanitizing unit 90
comprises a filter 92 with antipathogenic action that is
configured for subjecting the liquid lubricant L to afiltering
operation. In one or more preferred embodiments, like
the one illustrated, the filter 92 is set directly in a position
along a duct 95 that supplies the liquid lubricant L to the
spraying unit 84 in order to intercept the flow of liquid
lubricant L directed to the spraying unit 84, without any
need to provide any deflection of the flow. Preferably, the
filter 92 comprises a filtering diaphragm including an an-
tipathogenic substance, for example silver ions.

[0071] According to an alternative embodiment, the
sanitizing operation includes, instead, introduction into
the liquid lubricant L of a sterilizing substance. Said sub-
stance may be constituted by at least one of the following:
peroxide, paracetic acid, and citric acid. In general, the
aforesaid substance may in any case have any compo-
sition that will be able to exert a sterilizing effect on the
liquid lubricant L and that will be compatible with the re-
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quirements of the specific applications, with particular
reference to the requirements linked to the type of product
packaged.

[0072] Inthis case, with reference to Figure 3, the san-
itizing unit 90 may comprise a dosing device 94 that in-
troduces the sterilizing substance directly into the supply
duct 95. The dosing device 94 may, for example, com-
prise a nozzle 94A facing the inside of the supply duct
95, and a pump 94B designed to supply the sterilizing
substance to the nozzle 94A. In an alternative embodi-
ment, the sanitizing unit 90 may, instead, comprise a mix-
ing chamber - not illustrated - where the sterilizing sub-
stance is added to the liquid lubricant L in stationary con-
ditions of the liquid, for example once again via a dosing
device similar to the device 94. The mixing chamber may
be connected to an upstream end of the supply duct 95,
via which the liquid lubricant L, with the sterilizing sub-
stance added thereto, can then be supplied to the spray-
ing unit 84.

[0073] In view of the foregoing, it will be understood
that the sanitizing operation according to the solution de-
scribed herein makes it possible to solve the technical
problem discussed at the outset in a simple and reliable
way, and without making any modification to the cham-
bers 60 and 80 of the machine.

[0074] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary, even significantly, with respect to what
has been illustrated herein purely by way of non-limiting
example, without thereby departing from the scope of the
invention, as defined by the annexed claims.

Claims

1. A method for producing containers filled with a prod-
uct and sealed, starting from a web (100) of pack-
aging material, the method comprising the steps of:

- moving said web (100) along a work path (K);
- folding said web (100) about a main axis (I)
parallel to said work path (K) so as to form a
tube (102),

- welding together opposite edges of said web
(100), said opposite edges being parallel to said
main axis (), so as to seal longitudinally said
formed tube (102);

- filling said formed and sealed tube (102) with
said product;

- subjecting a liquid lubricant (L) to a sanitizing
operation that includes at least one of the fol-
lowing steps:

i. introducing into said liquid lubricant (L) a
sterilizing substance; and

ii. subjecting said liquid lubricant (L) to a fil-
tering operation using a filter (92) with an-
tipathogenic action;
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- after said sanitizing operation, spraying said
sanitized liquid lubricant (L) on an outer surface
(102A) of said formed and sealed tube (102);
and

- starting from said formed and sealed tube
(102), obtaining single semi-finished containers
(110) filled with said product.

The method according to claim 1, wherein said ster-
ilizing substance may comprise at least one of the
following: peroxide, paracetic acid, and citric acid.

The method according to claim 1 or claim 2, wherein
saidfilter (92) comprises afiltering diaphragm includ-
ing an antipathogenic substance.

The method according to claim 3, wherein said an-
tipathogenic substance comprises silver ions.

A machine (10) for producing containers filled with
a product and sealed, starting from a web (100) of
packaging material, the machine comprising:

- a system for feeding said web (100), for moving
said web (100) along a work path (K);

- a forming chamber (60), in which said web
(100) is worked to obtain a formed and sealed
tube (102), and said formed tube (102) is filled
with said product;

- a further chamber (80) set downstream of said
forming chamber (60) along said work path (K),
wherein, starting from said formed and sealed
tube (102), single semi-finished containers
(110) filled with said product are obtained;

- aspraying unit (84), setin said further chamber
(80), for spraying a liquid lubricant (L) onto an
outer surface (102A) of said formed tube (102);
and

- a sanitizing unit (90), configured for subjecting
said liquid lubricant (L) to a sanitizing operation,
before said liquid lubricant (L) is sprayed by said
spraying unit (84);

said sanitizing unit (90) including at least one of the
following:

- adosing device (94) for introducing a sterilizing
substance into said liquid lubricant (L); and

- a filter (92) with antipathogenic action, config-
ured for being traversed by said liquid lubricant
(L) and for carrying out a filtering operation on
the latter.

The machine according to claim 5, comprising a sup-
ply duct (95) for supplying said liquid lubricant (L) to
said spraying unit (84).

The machine according to claim 6, wherein said dos-
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10.

ing device (94) comprises a nozzle (94A) facing the
inside of said supply duct (95) and a pump unit (94B)
for supplying said sterilizing substance to said nozzle
(94A).

The machine according to claim 6 or claim 7, wherein
said sanitizing unit (90) comprises a mixing chamber
connected to an upstream end of said supply duct
(95), in which said sterilizing substance is introduced
into said liquid lubricant (L) before said liquid lubri-
cant (L) is supplied to said spraying unit (94) through
said supply duct (95).

The machine according to any one of claims 5 to 8,
wherein said filter (92) comprises a filtering dia-
phragm including an antipathogenic substance.

The machine according to claim 9, wherein said an-
tipathogenic substance comprises silver ions.
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