
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
19

0 
70

6
A

1
*EP004190706A1*

(11) EP 4 190 706 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
07.06.2023 Bulletin 2023/23

(21) Application number: 21212483.8

(22) Date of filing: 06.12.2021

(51) International Patent Classification (IPC):
B65B 9/02 (2006.01) B65B 9/04 (2006.01)

(52) Cooperative Patent Classification (CPC): 
B65B 9/02; B65B 9/023; B65B 9/04; B65B 9/042 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(71) Applicant: The Procter & Gamble Company
Cincinnati, OH 45202 (US)

(72) Inventors:  
• BRANDT SANZ, Miguel

1853 Strombeek-Bever (BE)

• BERESCU BOGOMOLOV, Teodor
1853 Strombeek-Bever (BE)

• TASOS, Charalambides
1853 Strombeek-Bever (BE)

• JUARISTI MANCISIDOR, Manu
1853 Strombeek Bever (BE)

(74) Representative: P&G Patent Belgium UK
N.V. Procter & Gamble Services Company S.A. 
Temselaan 100
1853 Strombeek-Bever (BE)

(54) SYSTEM FOR MAKING POUCHES

(57) A system for making water-soluble pouches containing a composition, comprising: a) a platen conveyer unit,
b) a heating unit, c) a dispensing unit, d) a composition supply unit, e) a sealing unit, and f) one or more cutting units.



EP 4 190 706 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

[0001] The present invention relates to a system for
making water-soluble pouches, wherein the water-solu-
ble pouches contain a composition.

BACKGROUND OF THE INVENTION

[0002] Cleaning compositions nowadays come in a
number of forms, such as granules, liquids and unit dose
forms, including water-soluble or water-permeable
pouches.
[0003] There are some known processes and systems
for making water-soluble pouches with compositions
such as cleaning compositions, e.g. vertical filling proc-
ess, circular drum filling process and platen conveyor
belt filling process. However, these processes still have
some disadvantages. For example, the problem associ-
ated with the vertical filling machine is that the process
is not very efficient; the process is intermittent and very
slow. The circular drum process overcomes some of the
disadvantages of the first vertical filing process, because
it does not need speed changes (no acceleration/ decel-
eration). However, the spillage from the pouches is quite
substantial, due to the circular movement, which causes
composition to spill onto the sealing area, and this causes
problems with the sealing (leaking seals). Also, this proc-
ess has even more significant problems when used for
liquid compositions, which are more likely to cause large
spillage, due to the circular motion. Moreover, the filling
and sealing has to be done around the highest point of
the circle movement of the drum, and thus hugely reduc-
ing the overall speed and the output of the pouch forma-
tion process. Also, there are more constraints compared
to horizontal filing machines due to small operating win-
dow, bringing limitations on possible pouch shapes, es-
pecially in the cases of dosing a larger number of com-
partments independently filled with different composi-
tions as well as dosing different forms of compositions
including powder forms. The platen conveyor filling proc-
ess in which the formation and the filing of pouches occur
in the platen conveyor can overcome disadvantages of
the circular drum filling process to some extent, but it also
has some disadvantages. Particularly, a reciprocating-
motion-filling unit is commonly used in the platen con-
veyor belt filling system, but it can usually move only in
the horizontally direction (i.e., it has a fixed distance from
the open pouches to be filled). When different composi-
tions (e.g. compositions in different forms, compositions
with different viscosities) are filled, the fixed vertical po-
sition of the reciprocating-motion-filling unit may cause
some problems, e.g. splashing and/or stringing. Also,
when the line is stopped, there is still a tendency for small
volumes of composition to leak from the ends of the noz-
zles. Therefore, it would be advantageous to allow ver-
tical movement to position the nozzles over spill trays or

the like in order to avoid unwanted leakage on the plat-
ens. Further, the common platen conveyor belt filling sys-
tem comprises a very long conveyor belt which is not
compact and lack of flexibility.
[0004] Thus, alternative and more efficient systems to
produce water-soluble pouches are desirable.
[0005] The present invention provides a system for
horizontal, continuous making of water-soluble pouches,
which is preferably high-speed. Particularly, the system
allows great flexibility in film size used, pouch sizes,
pouches shapes, composition forms and properties, time
required per step (by changing the constant speed, for
example) without impacting much on the overall output
of the pouch making process.

SUMMARY OF THE INVENTION

[0006] A first aspect of the present invention is a sys-
tem for making water-soluble pouches containing a com-
position, comprising:

a) a platen conveyer unit comprising a conveyer and
a supporting base of the conveyer, in which said con-
veyer comprises a plurality of moulds and said con-
veyer is configured to form a continuously moving,
horizontally positioned web of open water-soluble
pouches by feeding a first water-soluble film onto the
conveyer and drawing the first water-soluble film into
the moulds,
b) a heating unit which is configured to heat the first
water-soluble film after feeding the first water-solu-
ble film onto the conveyer,
c) a dispensing unit which is configured to fill the
continuously moving, horizontally positioned web of
open water-soluble pouches with a composition, in
which the dispensing unit comprises a plurality of
nozzles wherein the nozzles are capable of moving
horizontally with the same speed as the pouches and
in the same direction such that each open pouch is
under the same nozzle or nozzles for the duration of
the dispensing and the nozzles are capable of mov-
ing vertically such that the distance between the
open pouches and the nozzles is adjustable,
d) a composition supply unit which is configured to
store the composition and supply the composition to
the dispensing unit,
e) a sealing unit which is configured to form a web
of closed water-soluble pouches by feeding a second
water-soluble film onto the web of open water-solu-
ble pouches after filing and then sealing the first and
second water-soluble films together, and
f) one or more cutting units configured to cut the web
of closed water-soluble pouches in machine direc-
tion and in cross-machine direction to obtain a plu-
rality of separated water-soluble pouches.

[0007] A second aspect of the present invention is a
process of making water-soluble pouches using the sys-
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tem of the present invention, comprising the steps of:

a) continuously feeding a first water-soluble film onto
a horizontal portion of a continuously and rotatably
moving endless surface (e.g. a platen conveyer belt),
which comprises a plurality of moulds, or onto a non-
horizontal portion thereof and continuously moving
the film to said horizontal portion;
b) forming from the film on the horizontal portion of
the continuously moving surface, and in the moulds
on the surface, a continuously moving, horizontally
positioned web of open pouches, by heating the film
and applying vacuum;
c) filling the continuously moving, horizontally posi-
tioned web of open pouches with a composition, to
obtain a horizontally positioned web of open, filled
pouches;
d) continuously sealing the web of open pouches,
by feeding a second water-soluble film (preferably,
on which a sealing composition is applied) onto the
horizontally positioned web of open, filed pouches,
to obtain a horizontally positioned web of closed
pouches; and
e) cutting the web of closed pouches into a plurality
of individual pouches which comprises MD cutting
and CD cutting.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Figure 1 illustrates an exemplary system for making
water-soluble pouches containing a composition ac-
cording to the present invention.
Figure 2 illustrates an exemplary cutting unit of a
system for making water-soluble pouches containing
a composition according to the present invention.
Figure 3 illustrates an exemplary film feeding unit of
a system for making water-soluble pouches accord-
ing to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0009] A first aspect of the present invention relates to
a system for making water-soluble pouches containing
a composition, comprising:

a) a platen conveyer unit comprising a conveyer and
a supporting base of the conveyer, in which said con-
veyer comprises a plurality of moulds and said con-
veyer is configured to form a continuously moving,
horizontally positioned web of open water-soluble
pouches by feeding a first water-soluble film onto the
conveyer and drawing the first water-soluble film into
the moulds,
b) a heating unit which is configured to heat the first
water-soluble film after feeding the first water-solu-
ble film onto the conveyer,

c) a dispensing unit which is configured to fill the
continuously moving, horizontally positioned web of
open water-soluble pouches with a composition, in
which the dispensing unit comprises a plurality of
nozzles wherein the nozzles are capable of moving
horizontally with the same speed as the pouches and
in the same direction such that each open pouch is
under the same nozzle or nozzles for the duration of
the dispensing and the nozzles are capable of mov-
ing vertically such that the distance between the
open pouches and the nozzles is adjustable,
d) a composition supply unit which is configured to
store the composition and supply the composition to
the dispensing unit,
e) a sealing unit which is configured to form a web
of closed water-soluble pouches by feeding a second
water-soluble film onto the web of open water-solu-
ble pouches after filing and then sealing the first and
second water-soluble films together, and
f) one or more cutting units configured to cut the web
of closed water-soluble pouches in machine direc-
tion and in cross-machine direction to obtain a plu-
rality of separated water-soluble pouches.

[0010] Preferably, the platen conveyer is capable of
continuously moving in horizontal position, until the plat-
en conveyer rotates around an axis perpendicular to the
direction of motion, preferably about 180 degrees, to then
move in opposite direction which is also a horizontal mo-
tion.
[0011] The first water-soluble film may be drawn into
the moulds by using vacuum. Preferably, the first water-
soluble film is kept within the moulds on the belt by using
vacuum. Particularly, vacuum may be applied through
holes in the moulds. The holes in the moulds can be
arranged in any appropriate manner. One or more holes
(e.g. 2, 3, 5, 10, 100 or 1000) may be arranged in each
mould. The holes may be in any shape, preferably circu-
lar. Particularly, the holes may be sized such that at the
temperature of deformation, plastic deformation or ther-
moforming, the water-soluble film is not pulled into the
holes to such an extent that the structural integrity of the
finished pouch is compromised.
[0012] The moulds may have a chamfered edge (e.g.
with 45 degrees) or rounded edge. Such configuration
may help to prevent weak point creation near corners.
The moulds may be made from aluminum which may
preferably have a protective anodization treatment to pre-
vent corrosion.
[0013] The conveyor and/or the platens may further
comprise a plurality of apertures which are located at
both edges of the conveyor and/or the platens along the
machine direction, in which vacuum may be applied
through the plurality of apertures. The vacuum applied
to the plurality of apertures may help to hold the side
edges of the first water-soluble film to the side margins
of the conveyor and/or the platens. Particularly, the ap-
ertures may be sized such that at the temperature of de-
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formation, plastic deformation or thermoforming, the wa-
ter-soluble film is not pulled into the apertures to such an
extent that the structural integrity of the finished pouch
is compromised.
[0014] The plurality of moulds may be arranged in an
array having 2 to 20, preferably 3 to 15, moulds in the
direction of width and 1 to 10, preferably 2 to 5, moulds
in the direction of length.
[0015] The supporting base may comprise a series of
processing stations, including heating, forming, filling,
sealing, and Machine Direction (MD) cutting stations.
Particularly, two or more of the processing stations may
be combined. For example, the heating station and the
forming station may be combined into a heating/forming
station.
[0016] The heating unit may comprise an infrared lamp
which is preferably capable of heating the first water-
soluble film to temperatures of 50 to 150°C, or even 80
to 120°C. Preferably, the infrared lamp is capable of heat-
ing the first water-soluble film after the first water-soluble
film is fed on the conveyer. Compared to heating prior to
feeding the water-soluble film, the above arrangement
may allow the coordination between the heating and the
application of vacuum, and allow heating/vacuum in mul-
tiple steps, resulting in a lower failure rate. More prefer-
ably, the infrared lamp comprises at least two sections
(for example, two or three sections) which are capable
of independently working. Most preferably, the plurality
of sections is capable of heating the first water-soluble
film to same or different temperatures, e.g. room temper-
ature, 50°C, 70°C, 90°C, 110°C, or 120°C, 150°C. The
infrared lamp may comprise two sections. The heating
unit may further comprise a protection mechanism which
is configured to be inserted beyond the infrared lamp
when the system stops so as to protect the system from
heat damage.
[0017] Each of the water-soluble pouches may com-
prise a plurality of compartments which may be prefera-
bly arranged in a manner of side-by-side. Preferably,
each compartment contains a different composition. In
this aspect, the dispensing unit comprises a plurality of
groups of nozzles in which each group is configured to
dispense one of the compositions to be filled.
[0018] The dispensing unit may further comprise a ser-
vo motor which may actuate the moving of the dispensing
unit (or the nozzles). The dispensing unit may further
comprise a suck-back pump which is capable of prevent-
ing stringing and/or leakage of the composition to be
filled.
[0019] The composition supply unit may comprise a
reservoir containing said composition and a fluid channel
which is in fluid communication with said plurality of noz-
zles and said reservoir. In the aspect in which the dis-
pensing unit comprises a plurality of groups of nozzles,
said composition supply unit comprises a plurality of res-
ervoirs containing different compositions to be filled into
different compartments of the pouches and a plurality of
fluid channels each of which is respectively in fluid com-

munication with one of said groups of nozzles and one
of said plurality of reservoirs.
[0020] The sealing unit may comprise a wetting mech-
anism which is configured to wet the first water-soluble
film and/or the second water-soluble film by applying a
sealing composition prior to sealing as well as a sealing
roller which is configured to compress the first and sec-
ond water-soluble films together to form the seal. The
sealing roller may be capable of heating water-soluble
films or not. When the sealing roller heats the films, the
heating temperature may be 30°C, 50°C, 70°C, 90°C,
110°C, 120°C, or any ranges therebetween. Further-
more, the sealing roller can be motor driven or rotating
based on contact with the platen conveyor. The roller
may have a metal core with an outer silicone based softer
surface layer to enable better film compliance upon pres-
sure across entire seal area. The wetting mechanism
may comprise a wetting roller which is made of absorbing
material (e.g. felt made of a natural material such as wool
or a shrinkable synthetic material) in which a sealing com-
position comprising water (preferably comprising >90%
of water, more preferably >95% of water or most prefer-
ably consisting of water) is loaded within the absorbing
material in which the wetting roller is configured to apply
the sealing composition onto the second water-soluble
film when the second water-soluble film is fed on the wet-
ting roller before being fed onto the web of open water-
soluble pouches after filing. Preferably, the wetting mech-
anism comprises a sprayer which is configured to apply
a sealing composition comprising water (preferably com-
prising >90% of water, more preferably >95% of water
or most preferably consisting of water) onto the second
water-soluble film before the second water-soluble film
being fed onto the web of open water-soluble pouches
after filing.
[0021] The system may further comprise a collecting
unit which is configured to collect the plurality of sepa-
rated water-soluble pouches. Particularly, the collecting
unit may comprise a conveyer or a bucket. Furthermore,
the system may further comprise an intermediate line in
which the water-soluble pouches may be preferably
stored for between 1 minute and 3 months. The system
may further comprise a packing line in which the water-
soluble pouches may be preferably transferred from the
intermediate line onto the packing line after storage.
[0022] The at least one cutting unit may comprise:

a machine direction (MD) cutting mechanism which
is configured to cut the web of closed water-soluble
pouches in machine direction,
a cross-machine direction (CD) cutting mechanism
which is configured to cut the web of closed water-
soluble pouches after MD cutting in cross-machine
direction,
a first transfer drum which is configured to draw the
closed water-soluble pouches after MD cutting by
application of a vacuum and then to transfer the
closed water-soluble pouches to the CD cutting
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mechanism, and
a second transfer drum which is configured to draw
the closed water-soluble pouches after CD cutting
by application of a vacuum and then to transfer the
closed water-soluble pouches to the collecting unit.

[0023] There may be two cutting units in which a first
cutting unit provides a machine direction (MD) cut and a
second cutting unit providing a cross-machine direction
(CD) cut. Alternatively, there may be two cutting units in
which a first cutting unit provides a cross-machine direc-
tion (CD) cut and a second cutting unit providing a ma-
chine direction (MD) cut.
[0024] The machine direction (MD) cut and the cross-
machine direction cut (CD) may occur simultaneously or
sequentially.
[0025] The platens may have grooves in the direction
of MD which may facilitate MD cutting. The platens may
have grooves in the direction of CD which may facilitate
CD cutting. The platens may have grooves in the direction
of CD and MD which may facilitate CD and MD cutting.
The platens may have grooves surrounding the cavities
which may facilitate across cavity surrounding cutting. In
a preferred embodiment, the platens have grooves in the
direction of MD which may facilitate MD cutting.
[0026] The MD cutting mechanism and/or the CD cut-
ting mechanism may comprise a flexible curvilinear knife.
In a preferred embodiment the CD cutting mechanism
comprises a flexible curvilinear knife and a rotary knife
is used for MD cutting. Preferably, the flexible curvilinear
knife is formed from a flexible blade cutting element, a
blade holder element, and optionally a plurality of spring
elements. A first, proximal end of each spring element of
the plurality of spring elements is operably and fixably
attached to a discrete location of the cutting element and
a second, distal end of each spring element of the plurality
of spring elements is fixably attached to a discrete loca-
tion of the blade holder element. Alternatively, the flexible
blade cutting element is directly attached to the blade
holder element.
[0027] Preferably, the CD cutting mechanism compris-
es a rotating anvil and a rotating knife roll in which a
plurality of knives is arranged on the rotating knife roll.
Particularly, the rotating anvils may have cavities to hold
pouches to be cut. More preferably, the CD cutting mech-
anism is configured so that the knives intermittently con-
tact the web of pouches and cut the web of pouches in
cross-machine direction. In order to achieve more accu-
rate cutting, the CD cutting mechanism may be config-
ured to rotate at a variable speed in which the rotating
knife roll rotates faster than line speed between two cuts
and then slows down when cutting, e.g. to be in line with
line speed.
[0028] The system may further comprise a first film
feeding unit comprising at least one roller from which the
first water-soluble film unwinds and a second film feeding
unit comprising at least one roller from which the second
water-soluble film unwinds. Preferably, the first film feed-

ing unit comprises two rollers from which the first water-
soluble film unwinds which are configured so that when
the first film is being fed, one of the two rollers is operating
and the other of the two rollers is standby, and wherein
the second film feeding unit comprises two rollers from
which the second water-soluble film unwinds which are
configured so that when the second film is being fed, one
of the two rollers is operating and the other of the two
rollers is standby. More preferably, the two rollers in the
first film feeding unit are configured to automatically
switch between operating and standby when the first wa-
ter-soluble film on the roller in operation runs out, and
wherein the two rollers in the second film feeding unit are
configured to automatically switch between operating
and standby when the second water-soluble film on the
roller in operation runs out.
[0029] The first film feeding unit and/or the second film
feeding unit may comprise a splicer which is configured
to automatically switch the two rollers between operating
and standby. One exemplary splicer may comprise a
heating welder which is capable of splicing water-soluble
films. Another exemplary splicer may comprise an ultra-
sonic welder which is capable of splicing water-soluble
films. A further exemplary splicer may comprise an ad-
hesive tape. The ultrasonic welder may comprise a weld-
ing head which reciprocates at an ultrasonic speed that
is to say of the order of 20,000 reciprocations a second.
The heat generated by the frictional forces between two
water-soluble films induced by the ultrasonic head welds
them together. In an embodiment, the splicing between
two water-soluble films by an ultrasonic welding means
comprises locating the ends of two water-soluble films
horizontally so that the ends overlay in register over and
adjacent to the length of an elongate working surface of
a shaped welding horn which is adapted to reciprocate
or vibrate ultrasonically, causing the welding horn to re-
ciprocate or vibrate ultrasonically and simultaneously tra-
versing a wheel over the overlapping film along the line
of overlap, the wheel being biased towards the welding
horn but being prevented from approaching closer to the
welding horn than a predetermined distance, the travers-
ing movement of the wheel causing the ends of the film
at the line of overlap to be forced down against the re-
ciprocating or vibrating end of the welding horn. The splic-
er may comprise an ultrasonic welding mechanism useful
for the splicing of a pair of ends of a film. Particularly, the
ultrasonic welding mechanism may comprise a welding
horn, a wheel and an ultrasonic energy generator ele-
ment.
[0030] The first film feeding unit and/or the second film
feeding unit may comprise a stretching device (e.g. a
plurality of rollers having different speed) which is con-
figured to stretch the first water-soluble film and/or the
second water-soluble film so as to control the tension of
the film. The stretching device may comprise an accu-
mulator (also called dancer). The stretching device may
comprise S-wrap to control the tension of films. The wa-
ter-soluble films upon unwinding and throughout web
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handling may be kept under a tension of from about 20
N/m to about 80 N/m, preferably from about 40 N/m to
about 60 N/m (force per unit of film width). The optimum
range of tension indeed depends on the film composition
and thickness.
[0031] The system may further comprise a vacuum-
pumping unit which is configured to apply vacuum. Pref-
erably, the vacuum-pumping unit is configured to apply
at least two different under-pressures comprising a first
under-pressure (e.g. a low under-pressure) and a second
under-pressure (e.g. a high under-pressure) to moulds.
More preferably, the low under-pressure is less than
80%, preferably less than 70% of the high under-pres-
sure. Most preferably, the first under-pressure is between
Ombar and -400mbar, preferably between -10 and
-100mbar and the second under-pressure is between
-200mbar and -700mbar, preferably between -250 and
-500mbar. Preferably, the at least two different under-
pressures correspond to at least two sections of the in-
frared lamp. More preferably, a first section of the infrared
lamp is configured to heat the first water-soluble film to
a first temperature after the first water-soluble film is fed
onto the conveyer and a first under-pressure (e.g. a low
under-pressure) is applied to the moulds after the first
water-soluble film is heated by the first section of the
infrared lamp, and a second section of the infrared lamp
is configured to heat the first water-soluble film to a sec-
ond temperature after the first water-soluble film moves
to the second section on the conveyer and a second un-
der-pressure (e.g. a high under-pressure) is applied to
the moulds after the first water-soluble film is heated by
the second section of the infrared lamp.
[0032] The system may further comprise a tempera-
ture and humidity control unit, and/or an air extraction
unit. Preferably, the temperature and humidity control
unit is configured to maintain a temperature of from 15°C
to 30°C, preferably from 18°C to 27°C, more preferably
from 20°C to 25°C, and a humidity of from 20% to 50%,
preferably from 25% to 40%.
[0033] The system may further comprise a dusting unit
which is configured to dust the outer surface of the water-
soluble pouches with a dusting composition comprising
an absorbent material which is preferably selected from
the group consisting of zeolite, talc, starch, zinc stearate,
calcium stearate, calcium carbonate, sodium carbonate,
sodium sulphate and combinations thereof. Preferably,
the dusting composition may further comprise a silica
flow aid.
[0034] The composition may be a liquid or particulate
composition, preferably a liquid fabric cleaning or surface
cleaning composition, more preferably a liquid laundry
detergent or automatic dish washing detergent.
[0035] The system may further comprise a printing unit
which is configured to print a pattern onto the first and/or
the second water-soluble film, preferably the first water-
soluble film before heating. A preferred printing unit com-
prises a printing roller or a combination of printing rollers,
each printing roller for example printing a different colour

on the water-soluble film. Alternatively, noncontact print-
ing techniques can be applied. Preferably, the print is
present on the inside of the water-soluble film, e.g. the
side in direct conduct with the enclosed composition. As
such the print is less vulnerable to damage by external
exposure such as rubbing actions or smearing action as
a consequence of accidental exposure to water.
[0036] The system may further comprise a trim collec-
tion unit which is configured to collect side trim of films
and transfer the same to a collecting container. Automat-
ed collection and/or transfer can be enabled through use
of vacuum.
[0037] The system may further comprise a registration
sub-system which is configured to facilitate registration
or positioning of the film and/or the pouches. Such reg-
istration sub-systems could, for example, be used to en-
sure correct registration of printed areas with respect to
deformation areas, or registration of the pouch with re-
spect to cutting units, or registration of the cavity with
respect to filling nozzles. The registration sub-system
may comprise a time-based counting unit. Preferably,
the registration sub-system may ensure proper pouch
location.
[0038] The system may further comprise a tote-based
buffer unit which is located between the pouch making
line and the packing line. Such tote-based buffer unit is
useful in temporarily storing pouches which has been
made but not packed. This disconnection between the
making and packing lines enables the two to run inde-
pendently of each other, allowing maximum line speed
in each of them accordingly, e.g. a making line does not
need to be slowed down if a packing line has to run at
lower speeds for example when packing smaller counts,
while a packing line does not need to be slowed down,
for example when packing larger counts, when a making
line has to run at slower speeds for example due to ca-
pacity constraints. A packing line might fill pouches into
bags, tubs, or combinations thereof.
[0039] The term "machine direction" as used herein
refers to the direction of motion of the platen conveyer
belt. The term "cross-machine direction" as used herein
refers to the direction which is perpendicular to the ma-
chine direction in the horizontal plane.
[0040] The operation of the system according to the
present invention involves continuously feeding a water-
soluble film onto an endless surface (e.g. a platen con-
veyer belt), preferably onto a horizontal portion of an end-
less surface, or otherwise, on a non-horizontal portion of
this surface, such that it moves continuously towards the
horizontal portion and thus eventually onto the horizontal
portion. Preferred is that it is fed directly onto the hori-
zontal portion.
[0041] The operation of the system according to the
present invention comprises the following steps:

a) continuously feeding a first water-soluble film onto
a horizontal portion of a continuously and rotatably
moving endless surface (e.g. a platen conveyer belt),
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which comprises a plurality of moulds, or onto a non-
horizontal portion thereof and continuously moving
the film to said horizontal portion;
b) forming from the film on the horizontal portion of
the continuously moving surface, and in the moulds
on the surface, a continuously moving, horizontally
positioned web of open pouches, by heating the film
and applying vacuum;
c) filling the continuously moving, horizontally posi-
tioned web of open pouches with a composition, to
obtain a horizontally positioned web of open, filled
pouches;
d) continuously sealing the web of open pouches,
by feeding a second water-soluble film (preferably,
on which a sealing composition is applied) onto the
horizontally positioned web of open, filed pouches,
to obtain a horizontally positioned web of closed
pouches; and
e) cutting the web of closed pouches into a plurality
of individual pouches which comprises MD cutting
and CD cutting.

[0042] Typically, the horizontal portion of the surface
will move continuously in horizontal position, until it ro-
tates around an axis perpendicular to the direction of mo-
tion, typically about 180 degrees, to then move in oppo-
site direction, which may also be a horizontal motion;
eventually, the surface will rotate again to reach the initial
horizontal position and movement (when or where after
the working process starts again).
[0043] As used herein, ’endless surface’ means that
the surface is endless in one dimension at least, prefer-
ably only in one dimension. For example, the surface is
preferably part of a rotating platen conveyer belt or chain
comprising moulds, as described below in more detail.
Without wishing to be bound by theory, there may be
gaps between the moulds on the belt/chain. The moulds
maybe positioned onto platens (each platen comprising
one or more moulds) and these platens may have gaps
between one another.
[0044] The horizontal part of the surface can have any
width, typically depending on the amount of lanes of
moulds along the dimension of the width and the size of
the moulds and the size of the space between moulds
required. The horizontal part of the endless surface can
have any length, typically depending on the amount of
process steps required to take place on this portion of
the surface (during the continuous horizontal motion of
the surface), on the time required per step and on the
optimum speed of the surface needed for these steps.
[0045] Preferred may be that the width of the surface
is up to 1.5 meters, or even up to 1.0 meters or preferably
between 30 and 80 cm.
[0046] Preferred may be that the horizontal portion of
the endless surface is from 2 to 20 meters, or even 4 to
12 meters for example, 4, 5, 6, 7, 8, 9, 10, 11, 12 or any
ranges therebetween.
[0047] Preferably, filling, sealing and MD cutting are

done on a horizontal portion of the surface, while the
surface is in continuous motion, but CD cutting is not
done on the horizontal portion of the surface. Particularly,
CD cutting may be done in a CD cutting mechanism which
is separated from the surface (e.g., platen conveyer belt).
[0048] Thus, the process is preferably done on an end-
less surface which has a horizontal motion for such a
time to allow formation of the web of pouches, filling of
the pouches and preferably sealing and preferably even
cutting to separate the pouches from each other (as de-
scribed below, with the option that two or more are still
attached to another in MD or to get the web into individual
pouches). Then, preferably after the sealing step or after
MD cutting step, the endless web of pouches or pouches
is/ are removed from the surface and the surface will
rotate around an axis perpendicular to the direction of
motion, typically about 180 degrees, to then move in op-
posite direction, typically also horizontally, to then rotate
again, where after step a) starts again.
[0049] Preferably, the surface is part of and/ or prefer-
ably removably connected to a moving, rotating belt or
chain, for example a conveyer belt or chain or platen
conveyer belt or chain. Alternatively, the surface may be
discrete platens moving on a magnetic conveyor (e.g.
Rockwell’s iTrack). Then preferably, the surface can be
removed and replaced with another surface having other
dimensions or comprising moulds of a different shape or
dimension. This allows the equipment to be cleaned eas-
ily and more over to be used for the production of different
types of pouches. This may for example be a belt having
a series of platens, whereof the number and size will
depend on the length of the horizontal portion and diam-
eter of turning cycles of the surface, for example having
30 to 200, for example, 50, 70, 90, 120, 150 or any ranges
therebetween, for example each having a length (direc-
tion of motion of platen and surface) of 4 to 50 cm, for
example, 4, 5, 10, 15, 20, 30, 40, 50 cm or any ranges
therebetween.
[0050] The platens then form together the endless sur-
face or part thereof and typically the moulds are com-
prised on the surface of the platens, for example each
platen may have a number of moulds, for example up to
20 moulds in the direction of the width, or even from 2 to
15 or even 3 to 13, and for example up to 15 or even 1
to 10 or even 2 to 6 or even 2 to 5 moulds lengthwise,
i.e. in the direction of motion of the patens.
[0051] The surface, or typically the belt or chain con-
nected to the surface, can be continuously moved by use
of any known method. Preferred is the use of a zero-
elongation chain system, to which the individual plat-
ens/molds are attached.
[0052] If a platen conveyer is used, this preferably con-
tains a) a main belt and b) series of platens, which com-
prise 1) a surface with moulds, such that the platens form
the endless surface with moulds described above, and
2) a vacuum chute connection and 3) preferably a base
plate between the platens and the vacuum chute con-
nection. Then, the platens are preferably mounted onto
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the main belt such that there is no air leakage from junc-
tions between platens. The platen conveyer belt as a
whole moves then preferably along (over; under) a static
vacuum system (vacuum chamber).
[0053] It should be understood that thus all platens and
the main belt move continuously, typically with the same
constant speed.
[0054] The moulds can have any shape, length, width
and depth, depending on the required dimensions of the
pouches. Per surface, the moulds can also vary of size
and shape from one to the other, if desirable. For exam-
ple, it may be preferred that the volume of the final pouch-
es is between 5 and 300ml, or even 10 and 150ml, e.g.
10ml, 12ml, 15ml, 20ml and that the mould sizes are ad-
justed accordingly.
[0055] The feeding of the film to, and typically onto or
on top of the surface and preferably onto the horizontal
portion thereof, is done continuously, and thus typically
with a constant speed throughout the process. This can
be done by any known method, preferably by use of roll-
ers from which the film unwinds.
[0056] The open pouches can be formed in the moulds
by any method, and as described above, preferred meth-
ods include the use of (at least) a vacuum or under-pres-
sure to draw the film into the moulds Other preferred
methods include heating the film and thereby making the
film more flexible or even stretched, so that it adopts the
shape of the mould; preferably, combined with applying
a vacuum onto the film, which pulls the film into the
moulds, or combinations of all these methods.
[0057] Preferred is thus that each mould comprises
one or more holes which are connected to a system which
can provide a vacuum through these holes, onto the film
above the holes, as described herein in more detail. Pre-
ferred is that the vacuum system is a vacuum chamber
comprises at least two different units, each separated in
different compartments, as described herein.
[0058] Heat can be applied by any means, for example
directly, by contact heating (e.g. running the film over a
heated roller), passing the film under a heating element
or through hot air, prior to feeding it onto the surface or
once on the surface, or indirectly, for example by heating
the surface or applying a hot item onto the film, for ex-
ample to temperatures of 50 to 150°C, or even 80 to
120°C, preferably for example with infrared light. Any
suitable IR lamps may be used, including infrared quartz
tube lamps. Particularly, the temperature of the IR emit-
ting surface in the IR lamps may be 150 to 1000°C, e.g.
200°C, 300°C, 400°C, 500°C, 700°C, 1000°C.
[0059] The film can be wetted by any mean, for exam-
ple directly by spraying a wetting agent (including water,
solutions of the film material or plasticisers for the film
material) onto the film, prior to feeding it onto the surface
or once on the surface, or indirectly by wetting the surface
or by applying a wet item onto the film.
[0060] The filling of the web of open pouches while it
moves horizontally with continuous motion, can be done
by any known method for filling (moving) items. The exact

most preferred method depends on the product form and
speed of filling required.
[0061] Generally, preferred methods include continu-
ous motion in line filling, which uses a dispensing unit
with nozzles positioned above the open pouches, which
typically moves reciprocately with continuous motion,
whereby the nozzles move with the same speed as the
pouches and in the same direction, such that each open
pouch is under the same nozzle or nozzles for the dura-
tion of the dispensing step. After the filling step, the noz-
zles rotate and return to the original position, to start an-
other dispensing/ filling step.
[0062] Every nozzle or a number of nozzles together,
is preferably connected to a device which can accurately
control that only a set amount or volume of composition
is dispensed during one rotation per nozzle, e.g. thus in
one pouch. Optionally, flowmeters are employed to con-
trol accurate filing. Further, positive displacement pumps
(e.g. screw pump, sliding vane pump, flexible impeller
pump, roots pump, rotary piston pump and gear pumps)
can be employed in the dispensing unit. In an embodi-
ment, gear pumps are employed.
[0063] A highly preferred method for filling the open
pouches is a reciprocating-motion-filling method. This
process preferably uses a moving filling station which is
returnable (changes direction of motion) and variable in
speed. The filling station has typically a series of nozzles
which each move with the same speed as the open
pouches (to be filled) and in the same direction for the
period that composition needs to be dispensed into the
open pouches. Then, typically when a pouch is full, the
nozzle or nozzles which filled the pouch stop their move-
ment along with the pouch and return in opposite direc-
tion, to then stop again, such that it is positioned above
another open pouch(es) which is (are) still to be filled,
and to then start moving again in opposite direction, with
the same speed and direction as the open pouches, until
it reaches the speed of the pouches, to then continue
with this speed and start dispensing and filling of the
pouch(es), as in the previous filling cycle. The speed of
the returning movement may be higher than the speed
of the movement during filling.
[0064] More preferably, the system according to the
present utility model comprises a dispensing unit which
is capable of moving in vertical direction (i.e. Z direction).
It may adjust the height of nozzles so as to be suitable
for different composition to be filed, preferably to maxi-
mize the filing speed and/or minimize the splashing
and/or stringing. In some embodiments, the dispensing
unit moves in vertical direction when the filing stops. Par-
ticularly, the height of nozzles in the dispensing unit is
adjustable within a range of 50cm (i.e., the difference
between the highest position of nozzles and the lowest
position of nozzles is 50cm), 40cm, 30cm, 20cm, 10cm,
or 5cm. Furthermore, the height of nozzles may be ad-
justed by any appropriate means, such as air cylinders,
screws and the like. The nozzles may be configured so
that the height thereof can be adjusted all together or
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separately.
[0065] The filled, open pouches are then closed, which
can be done by any method. Preferably, this is also done
while in horizontal position and in continuous, constant
motion, and preferably on the horizontal portion of the
endless surface described above.
[0066] Preferred is that the closing is done by contin-
uously feeding a second material or film, preferably wa-
ter-soluble film, over and onto the web of open pouches
and then preferably sealing the first film and second film
together, typically in the area between the moulds and
thus between the pouches and in between the individual
separate compartments of an individual pouch. Preferred
is that the closing material is fed onto the open pouches
with the same speed and in moving in the same direction
as the open pouches
[0067] The sealing can be done by any method. The
sealing may be done in a discontinuous manner, for ex-
ample by transporting the web of pouches to another
sealing area and sealing equipment. However, the seal-
ing is preferably done continuously and preferably with
constant speed whilst the closed web of pouches moves
continuously and with constant speed, and it may also
preferably be done in horizontal position, preferably also
on said horizontal portion of the surface.
[0068] Preferred methods include heat sealing, wet
sealing, and the combination thereof. The heat or solvent
can be applied by any method on the closing material.
The closing material (e.g. the second water-soluble film)
may be wetted by spraying a solvent (e.g. water) on the
closing material or contacting a solvent-containing article
(e.g. water-containing sponge) with the closing material.
Preferred may be that when heat sealing is used, a roller
with cavities of the size of the part of the pouch, which is
not enclosed by the mould, and having a pattern of the
pouches, is (continuously) rolled over the web pouches,
passing under the roller. Hereby, the heated roller con-
tacts only the area which is to be the sealing area, namely
between the moulds, around the edges of the moulds.
Typically sealing temperatures are from 30°C, 50°C,
70°C, 90°C, 110°C, 120°C, or any ranges therebetween.
depending on the film material of course. Also useful is
a movable, returnable sealing device, operating as the
returnable, movable filling / dosing device above, which
contacts the area between the moulds, around the edges,
for a certain time, to form the seal, and then moves away
from the sealing area, to return backwards, to start an-
other sealing cycle.
[0069] The closed and preferably sealed web of pouch-
es can then be cut by a cutting unit, which cuts the pouch-
es from one another, in separate pouches or such that
two or more pouches are still attached to another, which
ever may be required. The cutting can be done by any
known method. It may be preferred that the cutting is also
done in continuous manner, and preferably with constant
speed and preferably while in horizontal position. Pref-
erably, the web of closed (sealed) pouches can be MD
cut on the horizontal portion of the continuously and ro-

tatably moving endless surface, and then transported to
a CD cutting device (i.e. another surface) where the CD
cutting occurs.
[0070] The cutting device can for example be a sharp
item or a hot item, whereby in the latter case, the hot item
’burns’ through the film/ sealing area. With respect to MD
cutting, preferred may be when the web of pouches is
moving in one direction (e.g. continuously and/ or hori-
zontally, for example still on the endless surface herein)
a device (e.g. a slitter of circular slitting blade) contacting
the area between the pouches along the direction of
movement can be used, to cut the pouches in the direc-
tion of movement in a continuous manner. With respect
to CD cutting, preferred may be an intermittent cutting,
for example by applying a cutting device for a brief period
onto the area, removing the cutting device and repeating
this action with the next set of pouches. Preferred inter-
mittent cutting device for CD cutting may be a hot wire,
a heated blade, or a roller having knives on the surface
thereof. In the aspect of the roller having knives, as the
roller rotates, the knives intermittently contact the moving
web of pouches and cutting in the direction of width. Al-
ternatively, a laser can be used to cut pouches.
[0071] The system may further comprise one or more
drums (e.g., a first transfer drum and/or a second transfer
drum) which are capable of carrying and conveying
pouches (either open pouches or closed pouches). Par-
ticularly, the drums may have a plurality of moulds on the
surface thereof. Such moulds are configured to draw the
pouches through vacuum. The shape and size of such
moulds may be designed in accordance with the pouches
to be processed.
[0072] The system may further comprise a coating unit
which is configured to apply a coating composition onto
the pouch. Particularly, the coating unit may comprise an
atomizer and a sprayer. Alternatively, the coating unit
may comprise a rotating brush.
[0073] The coating composition may be a suspension
in a non-aqueous solvent. Alternatively, the coating com-
position may be a powder. Preferably, the coating com-
position may comprise from about 50% to about 99.95%,
by weight of the coating composition, of absorbent ma-
terial which is preferably selected from the group con-
sisting of: zeolite; over-dried zeolite; zeolite loaded with
perfume and/or other actives; talc; starch; zinc stearate;
calcium stearate; micronized calcium carbonate; sodium
carbonate; micronized sodium sulphate; and mixtures
thereof.
[0074] The system may further comprise a quality con-
trol unit for detecting leakage from a composition-con-
taining pouch during the high-speed manufacturing proc-
ess. The quality control unit may comprise: an imaging
mechanism which monitors the platen and/or the con-
veyer and an image processing mechanism. The imaging
mechanism can be positioned at any appropriate location
including on the platen or on the conveyer. The imaging
mechanism can be a camera, e.g. black and white cam-
era, color camera, fluorescence detection system, white
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light camera, ultraviolet camera or a mixture thereof. The
method may be performed along a production line one
or more times. The composition-containing pouch is lo-
cated in the cavity of a platen disposed in a pouch con-
verting line.
[0075] The pouch, when used herein can be of any
form, shape and material which is suitable to hold the
composition prior to use, e.g. without allowing the release
of the composition from the pouch prior to contact of the
pouched composition to water. The exact execution will
depend on for example the type and amount of the com-
position in the pouch, the characteristics required from
the pouch to hold, protect and deliver or release the com-
positions.
[0076] Preferred films are made of polymeric materi-
als. The film can for example be obtained by casting,
blow-molding, extrusion or blow extrusion of the polymer
material, as known in the art.
[0077] Preferred polymer copolymers or derivatives
thereof are selected from polyvinyl alcohols, polyvinyl
pyrrolidone, polyalkylene oxides, (modified) cellulose,
(modified)cellulose-ethers or - esters or -amides, poly-
carboxylic acids and salts including polyacrylates, copol-
ymers of maleic/acrylic acids, polyaminoacids or pep-
tides, polyamides including polyacrylamide, polysaccha-
rides including starch and gelatine, natural gums such
as xanthum and carragum. Preferably, the polymer is
selected from polyacrylates and acrylate copolymers, in-
cluding polymethacrylates, methylcellulose, sodium car-
boxymethylcellulose, dextrin, maltodextrin, ethylcellu-
lose, hydroxyethyl cellulose, hydroxypropyl methylcellu-
lose,; most preferably polyvinyl alcohols, polyvinyl alco-
hol copolymers and/ or hydroxypropyl methyl cellu-
lose(HPMC).
[0078] The polymer may have any weight average mo-
lecular weight, preferably from about 1000 to 1,000,000,
or even form 10,000 to 300,000 or even form 15,000 to
200,000 or even form 20,000 to 150,000.
[0079] The water-soluble film may comprise polyvinyl
alcohol homopolymer or polyvinyl alcohol copolymer, for
example a blend of polyvinylalcohol homopolymers
and/or polyvinylalcohol copolymers, wherein the polyvi-
nyl alcohol copolymers preferably are selected from sul-
phonated and carboxylated anionic polyvinylalcohol co-
polymers especially carboxylated anionic polyvinylalco-
hol copolymers, for example a blend of a polyvinylalcohol
homopolymer and a carboxylated anionic polyvinylalco-
hol copolymer, alternatively a blend of two or more pref-
erably two polyvinyl alcohol homopolymers. Alternative-
ly, the polyvinylalcohol comprises an anionic polyvinyl
alcohol copolymer, most preferably a carboxylated ani-
onic polyvinylalcohol copolymer. In some examples wa-
ter soluble films are those supplied by Monosol under
the trade references M8630, M8900, M8779, M8310. In
some examples the film may be opaque, transparent or
translucent. The film may comprise a printed area. The
area of print may be achieved using techniques such as
flexographic printing or inkjet printing. The film may com-

prise an aversive agent, for example a bittering agent.
Suitable bittering agents include, but are not limited to,
naringin, sucrose octaacetate, quinine hydrochloride, de-
natonium benzoate, or mixtures thereof. Example levels
of aversive agent include, but are not limited to, 1 to
5000ppm, 100 to 2500ppm, or 250 to 2000ppm. The wa-
ter-soluble film or water-soluble unit dose article or both
may be coated with a lubricating agent. In some exam-
ples, the lubricating agent is selected from talc, zinc ox-
ide, silicas, siloxanes, zeolites, silicic acid, alumina, so-
dium sulphate, potassium sulphate, calcium carbonate,
magnesium carbonate, sodium citrate, sodium
tripolyphosphate, potassium citrate, potassium
tripolyphosphate, calcium stearate, zinc stearate, mag-
nesium stearate, starch, modified starches, clay, kaolin,
gypsum, cyclodextrins or mixtures thereof.
[0080] The composition contained in the pouch is pref-
erably a liquid or solid cleaning composition or care com-
position, preferably a laundry or automatic dish washing
composition, hard-surface cleaner and/ or a fabric or sur-
face care composition, such as conditioners, rinse addi-
tives, pretreatment and/or soaking compositions.
[0081] The dimensions and values disclosed herein
are not to be understood as being strictly limited to the
exact numerical values recited. Instead, unless other-
wise specified, each such dimension is intended to mean
both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension dis-
closed as "40 mm" is intended to mean "about 40 mm."

EXAMPLES

[0082] Figure 1 illustrates a system for making water-
soluble pouches 1 according to an embodiment of the
present invention. Particularly, the system for making wa-
ter-soluble pouches 1 comprises a platen conveyer unit
11 comprising a conveyer 12 and a supporting base 13,
a heating unit 14, a dispensing unit 15 comprising a plu-
rality of nozzles 151, a composition supply unit 16 com-
prising a reservoir 161 and a fluid channel 162 which is
in fluid communication with the plurality of nozzles 151
and the reservoir 161, a first film feeding unit 173 which
feeding a first water-soluble film 171 onto the conveyer
12, a second film feeding unit 174 which feeding a second
water-soluble film 172 onto the open water-soluble
pouches after filing, a sealing unit comprising a wetting
mechanism 181 and a sealing roller 182, and a cutting
unit comprising a MD cutting mechanism 191 and a CD
cutting mechanism 192. The conveyer 12 comprises a
plurality of platens in which a plurality of moulds 121 are
arranged on the surface of the platen. When the system
1 is operating, the first film feeding unit 173 is continu-
ously feeding a first water-soluble film 171 onto the con-
veyer 12. After fed on the conveyer 12, the first water-
soluble film 171 is heated by heating unit 14 to facilitate
the formation of open pouches, and the first water-soluble
film 171 is drawn into the moulds 121 by application of a
vacuum to the moulds so as to form a continuously mov-
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ing, horizontally positioned web of open pouches. Then,
the continuously moving, horizontally positioned web of
open pouches is filled with a composition through the
plurality of nozzles 151 during which the plurality of noz-
zles 151 is continuously, horizontally moving at the same
speed with the continuously moving, horizontally posi-
tioned web of open pouches. After filling, the plurality of
nozzles 151 stops the movement along with the pouch
and returns in opposite direction, to then stops again,
such that it is positioned above another web of open
pouches which is to be filled. Further, the plurality of noz-
zles 151 is capable of moving vertically. The second wa-
ter-soluble film 172 is unwind from second film feeding
unit 174 and fed to the wetting mechanism 181. The wet-
ting mechanism 181 applies (e.g. by spraying) a sealing
composition (e.g. water) onto the surface of the second
water-soluble film 172 which is then fed onto the open
water-soluble pouches after filing. The sealing roller 182
combines the first water-soluble film 171 and the second
water-soluble film 172 so as to seal the open water-sol-
uble pouches. After sealing, the MD cutting mechanism
191 and the CD cutting mechanism 192 cut the web of
closed water-soluble pouches in turn so as to provide
individual pouches.
[0083] Figure 2 illustrates a cutting unit 20 of a system
for making water-soluble pouches according to the
present invention. The cutting unit 20 comprises a MD
cutting mechanism 21 comprising a plurality of circular
slitters 211 which is arranged in parallel along the ma-
chine direction and configured to rotatingly cut the web
of closed water-soluble pouches, a CD cutting mecha-
nism 22 comprising a rotating anvil 220 and a rotating
knife roll 221 in which a plurality of knives 222 is arranged
on the rotating knife roll 221, a first transfer drum 23, and
a second transfer drum24. The plurality of knives 222 is
configured to cut the web of closed water-soluble pouch-
es in CD direction to provide individual pouches. In this
example, a web of closed water-soluble pouches on a
conveyer 25 is cut in MD direction by the MD cutting
mechanism 21 after sealing. Then, the pouches are ex-
tracted through vacuum by the extraction drum 23 and
then transferred to the CD cutting mechanism 22. In the
CD cutting mechanism 22, as the rotating knife roll 221
rotates, the knives 222 intermittently contact the moving
web of pouches and cutting in the direction of width. Then,
the pouches are extracted through vacuum by the rejec-
tion drum 24 and then transferred to a collection unit 26.
This exampleis more compact and more flexible com-
pared to the example in which the whole cutting unit is
arranged in the same platen conveyer belt with the filling
and sealing units.
[0084] Figure 3 illustrates a film feeding unit of a system
for making water-soluble pouches according to the
present invention. The film feeding unit comprises a roller
in operation 31, a roller in stand-by 32, a splicer 33, and
a stretching device 34. When the water-soluble film is
being fed, the roller in operation 31 is operating and the
roller in stand-by 32 is standby. The film feeding unit may

further comprise a sensor which is configured to monitor
the amount of the water-soluble film on the roller in op-
eration 31. When the sensor detects that the water-sol-
uble film nearly run out (e.g., the rest amount of water-
soluble film being less than 5%), the sensor may com-
municate with the splicer 33. Then, the splicer 33 may
switch the feeding of water-soluble film from the roller in
operation 31 to the roller in stand-by 32. Particularly, the
splicer 33 may cut the water-soluble film unwind from the
roller in operation 31, and attach the water-soluble film
unwind from the roller in stand-by 32 to the end of the
feeding water-soluble film. As such, the roller in stand-
by 32 becomes a new roller in operation, and the roller
in operation 31 becomes a new roller in stand-by after
the provision of new water-soluble film. Furthermore, the
stretching device 34 stretches the water-soluble film be-
fore it is fed onto the conveyer 35. Particularly, the
stretching device 34 may comprise a plurality of rollers
having different rotary speed.

Claims

1. A system for making water-soluble pouches contain-
ing a composition, comprising:

a) a platen conveyer unit comprising a conveyer
and a supporting base of the conveyer, in which
said conveyer comprises a plurality of moulds
and said conveyer is configured to form a con-
tinuously moving, horizontally positioned web of
open water-soluble pouches by feeding a first
water-soluble film onto the conveyer and draw-
ing the first water-soluble film into the moulds,
b) a heating unit which is configured to heat the
first water-soluble film after feeding the first wa-
ter-soluble film onto the conveyer,
c) a dispensing unit which is configured to fill the
continuously moving, horizontally positioned
web of open water-soluble pouches with a com-
position, in which the dispensing unit comprises
a plurality of nozzles wherein the nozzles are
capable of moving horizontally with the same
speed as the pouches and in the same direction
such that each open pouch is under the same
nozzle or nozzles for the duration of the dispens-
ing and the nozzles are capable of moving ver-
tically such that the distance between the open
pouches and the nozzles is adjustable,
d) a composition supply unit which is configured
to store the composition and supply the compo-
sition to the dispensing unit,
e) a sealing unit which is configured to form a
web of closed water-soluble pouches by feeding
a second water-soluble film onto the web of open
water-soluble pouches after filing and then seal-
ing the first and second water-soluble films to-
gether, and
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f) one or more cutting units configured to cut the
web of closed water-soluble pouches in ma-
chine direction and in cross-machine direction
to obtain a plurality of separated water-soluble
pouches.

2. The system according to Claim 1, wherein the platen
conveyer is capable of continuously moving in hori-
zontal position, until the platen conveyer rotates
around an axis perpendicular to the direction of mo-
tion, preferably about 180 degrees, to then move in
opposite direction which is also a horizontal motion.

3. The system according to any preceding claims,
wherein the first water-soluble film is drawn into the
moulds through vacuum.

4. The system according to any preceding claims,
wherein the plurality of moulds is arranged in an array
having 2 to 20 moulds in the direction of width and
1 to 10 moulds in the direction of length.

5. The system according to any preceding claims,
wherein the supporting base comprises a series of
processing stations, including heating, forming, fill-
ing, sealing, and Machine Direction (MD) cutting sta-
tions.

6. The system according to any preceding claims,
wherein the heating unit comprises an infrared lamp
which is capable of heating the first water-soluble
film to temperatures of 50 to 150°C, preferably,
wherein the infrared lamp comprises a plurality of
sections which are capable of independently working
and said plurality of sections are capable of heating
the first water-soluble film to different temperatures,
preferably wherein the infrared lamp comprises two
sections which are capable of independently working
and said plurality of sections are capable of heating
the first water-soluble film to different temperatures.

7. The system according to any preceding claims,
wherein the sealing unit comprises a wetting mech-
anism which is configured to wet the first water-sol-
uble film and/or the second water-soluble film by ap-
plying a sealing composition prior to sealing as well
as a sealing roller which is configured to compress
the first and second water-soluble films together to
form the seal.

8. The system according to any preceding claims,
wherein the system further comprises a collecting
unit which is configured to collect the plurality of sep-
arated water-soluble pouches.

9. The system according to any preceding claims,
wherein the cutting unit comprises:

a machine direction (MD) cutting mechanism
which is configured to cut the web of closed wa-
ter-soluble pouches in machine direction,
a cross-machine direction (CD) cutting mecha-
nism which is configured to cut the web of closed
water-soluble pouches after MD cutting in cross-
machine direction,
a first transfer drum which is configured to draw
the closed water-soluble pouches after MD cut-
ting by application of a vacuum and then to trans-
fer the closed water-soluble pouches to the CD
cutting mechanism, and
a second transfer drum which is configured to
draw the closed water-soluble pouches after CD
cutting by application of a vacuum and then to
transfer the closed water-soluble pouches to the
collecting unit,
preferably, wherein the CD cutting mechanism
comprises a rotating anvil and a rotating knife
roll in which a plurality of knives is arranged on
the rotating knife roll,
wherein the CD cutting mechanism is configured
so that the knives intermittently contact the web
of pouches and cut the web of pouches in cross-
machine direction.

10. The system according to any preceding claims,
wherein the system further comprises a first film
feeding unit comprising at least one roller from which
the first water-soluble film unwinds and a second film
feeding unit comprising at least one roller from which
the second water-soluble film unwinds,
preferably, wherein the first film feeding unit com-
prises two rollers from which the first water-soluble
film unwinds which are configured so that when the
first film is being fed, one of the two rollers is oper-
ating and the other of the two rollers is standby, and
wherein the second film feeding unit comprises two
rollers from which the second water-soluble film un-
winds which are configured so that when the second
film is being fed, one of the two rollers is operating
and the other of the two rollers is standby, and
wherein the two rollers in the first film feeding unit
are configured to automatically switch between op-
erating and standby when the first water-soluble film
on the roller in operation runs out, and wherein the
two rollers in the second film feeding unit are config-
ured to automatically switch between operating and
standby when the second water-soluble film on the
roller in operation runs out.

11. The system according to any preceding claims,
wherein the system further comprises a vacuum-
pumping unit which is configured to apply vacuum,

preferably, wherein the vacuum-pumping unit is
configured to apply at least two different under-
pressures comprising a first under-pressure and
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a second under-pressure,
more preferably, wherein the first under-pres-
sure is between 0mbar and -400mbar, prefera-
bly between -10 and -100mbar and the second
under-pressure is between -200mbar and
-700mbar, preferably between -250 and
-500mbar.

12. The system according to any preceding claims,
wherein the system further comprises a temperature
and humidity control unit, and/or an air extraction
unit.

13. The system according to any preceding claims,
wherein each of the water-soluble pouches compris-
es a plurality of compartments in which each com-
partment preferably contains a different composi-
tion.

14. The system according to any preceding claims,
wherein the system further comprises a dusting unit
which is configured to dust the outer surface of the
water-soluble pouches with a dusting composition
comprising an absorbent material which is preferably
selected from the group consisting of zeolite, talc,
starch, zinc stearate, calcium stearate, calcium car-
bonate, sodium carbonate, sodium sulphate and
combinations thereof.

15. A process of making a water-soluble pouch using
the system of according to any preceding claims,
comprising the steps of:

a) continuously feeding a first water-soluble film
onto a horizontal portion of a continuously and
rotatably moving endless surface (e.g. a platen
conveyer belt), which comprises a plurality of
moulds, or onto a non-horizontal portion thereof
and continuously moving the film to said hori-
zontal portion;
b) forming from the film on the horizontal portion
of the continuously moving surface, and in the
moulds on the surface, a continuously moving,
horizontally positioned web of open pouches, by
heating the film and applying vacuum;
c) filling the continuously moving, horizontally
positioned web of open pouches with a compo-
sition, to obtain a horizontally positioned web of
open, filled pouches;
d) continuously sealing the web of open pouch-
es, by feeding a second water-soluble film (pref-
erably, on which a sealing composition is ap-
plied) onto the horizontally positioned web of
open, filed pouches, to obtain a horizontally po-
sitioned web of closed pouches; and
e) cutting the web of closed pouches into a plu-
rality of individual pouches which comprises MD
cutting and CD cutting.

23 24 



EP 4 190 706 A1

14



EP 4 190 706 A1

15



EP 4 190 706 A1

16



EP 4 190 706 A1

17

5

10

15

20

25

30

35

40

45

50

55



EP 4 190 706 A1

18

5

10

15

20

25

30

35

40

45

50

55



EP 4 190 706 A1

19

5

10

15

20

25

30

35

40

45

50

55



EP 4 190 706 A1

20

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

