Office de la Proprieté Canadian CA 2430982 C 2008/07/29

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 430 982
Findustrie Canada Industry Canada (12 BREVE I GANADIEN
CANADIAN PATENT
13) C
(86) Date de déepot PCT/PCT Filing Date: 2002/01/31 (51) Cl.Int./Int.Cl. B658 9/04 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2002/08/08 C11D 17704 (2006.01), 5650 65/46(2006.01)
2 1; . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2008/0//29 VILTRO. LOUIS JOHN. US:
(85) Entree phase nationale/National Entry: 2003/06/09 MOUSSA RACHID BEN, IT;
(86) N° demande PCT/PCT Application No.: US 2002/002966 KROESE, TIMOTHY BERNARD WILLIAM, BE;
] o o | CATLIN, TANGUY MARIE LOUISE ALEXANDRE, BE;
(87) N° publication PCT/PCT Publication No.: 2002/0607/58 GRESSEL. GREGORY MARTIN, US:
(30) Priorité/Priority: 2001/01/31 (US60/265,462) NOBLE, CARL, US;

KAERCHER, RAY, US

(73) Proprietaire/Owner:
THE PROCTER & GAMBLE COMPANY, US

(74) Agent. KIRBY EADES GALE BAKER

(54) Titre : PROCEDE DE FABRICATION
(54) Title: PROCESS FOR MAKING POU

(57) Abregé/Abstract:

DE SACHETS
CHES

The present invention relates to a continuous, horizontal process for making water-reactive pouches, involving the steps of. a)

continuously feeding a first water-soluble fil
which comprises a plurality of moulds; b) for
the moulds on the surface, a continuously m

m onto a horizontal portion of a continuously and rotatably moving endless surface,
ming from the film on the horizontal portion of the continuously moving surface, and in

oving, horizontally positioned web of open pouches; ¢) filling the continuously moving,

horizontally positioned web of open pouches with a product; d) closing the web of open pouches; e) preferably sealing the closed
pouches; whereby step d) and preferably step e) Is also done In a continuous manner, preferably while the web of pouches Is In

horizontal position and continuously moving

. The products introduced in the pouch are preferably cleaning compositions or fabric

care compositions, in particular laundry or dish washing compositions.

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

OPIC - CIPO 191




CA 02430982 2003-06-09

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
8 August 2002 (08.08.2002) PCT WO 02/060758 Al
(51) International Patent Classification”: B65B 9/04 (74) Common Representative: THE PROCTER & GAM-
BLE COMPANY; c/o Mr. T. David Reed, 5299 Spring
(21) International Application Number: PCT/US02/02966 Grove Avenue, Cincinnati, OH 45217 (US).

(81) Designated States (national): AE, AG, AL, AM, AT (util-
ity model), AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ (utility model), DE (utility model),

(22) International Filing Date: 31 January 2002 (31.01.2002)

(25) Filing Language: English DK (utility model), DM, DZ, EC, EE (utility model), ES,
FI (utility model), GB, GD, GE, GH, GM, HR, HU, ID, IL,
(26) Publication Language: English IN, IS, JP, KE, KG, KP, KR, KZ,L.C, LK, LR, LS, LT, LU,

LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, OM,
PH, PL, PT, RO, RU, SD, SE, SG, SI, SK (utility model),
SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN, YU,
A, M, 7. W.

(30) Priority Data:
60/265,462 31 January 2001 (31.01.2001) US

(71) Applicant (for all designated States except US): THE  (84) Designated States (regional): ARIPO patent (GH, GM,

PROCTER & GAMBLE COMPANY [US/US]; One KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Procter & Gamble Plaza, Cincinnati, OH 45202 (US). Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,

(72) Inventors; and GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(75) Inventors/Applicants (for US only): VILTRO, Louis, (BE, BJ, CE, CG, CI, CM, GA, GN, GQ, GW, ML, MR,

John [US/US]; 4744 Trudy Lane, Hamilton, OH 45013 NE, SN, TD, TG).

(US). MOUSSA, Rachid, Ben [NL/IT]; Via Abetone

1, I-65015 Montesilvano Colle (IT). KROESE, Tim- Published:

othy, Bernard, William [NL/BE]; Mercelisstraat 11, — with infernational search report

B-1050 Brussels (BE). CATLIN, Tanguy, Marie, Louise, — before the expiration of the time limit for amending the

Alexandre [FR/BE]; Avenue Eudore Pirmez 28, B-1040 claims and to be republished in the event of receipt of

Brussels (BE). GRESSEL, Gregory, Martin [US/US]; amendments

650 Flagstatf Drive, Cincinnati, OH 45215 (US). NOBLE,

Carl [CA/US]; 1078 Ascot Drive, Maineville, OH 45039  For two-letter codes and other abbreviations, refer to the "Guid-
(US). KAERCHER, Ray [US/US]; 7089 Larchwood ance Notes on Codes and Abbreviations" appearing at the begin-
Drive, West Chester, OH 45241 (US). ning of each regular issue of the PCT Gazette.

(54) Title: PROCESS FOR MAKING POUCHES

(57) Abstract: The present invention relates to a continuous, horizontal process for making water-reactive pouches, involving the
steps of: a) continuously feeding a first water-soluble film onto a horizontal portion of a continuously and rotatably moving end-
less surface, which comprises a plurality of moulds; 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; ¢) filling the con-
tinuously moving, horizontally positioned web of open pouches with a product; d) closing the web of open pouches; e) preferably
sealing the closed pouches; whereby step d) and preferably step e) is also done in a continuous manner, preferably while the web of
pouches is in horizontal position and continuously moving. The products introduced in the pouch are preferably cleaning composi-
tions or fabric care compositions, in particular laundry or dish washing compositions.

WO 02/060758 Al



CA 02430982 2003-06-09
WO 02/060758 PCT/US02/02966

PROCESS FOR MAKING POUCHES

Technical Field

The present invention relates to a continuous process for making water-reactive (water-
soluble) and water-permeable pouches, involving the use of a continuously moving,
horizontally positioned endless surface with moulds, whereby the pouches are formed, filled

and preferably closed in horizontal position and in a continuous manner.

Background to the Invention
Cleaning compositions nowadays come in a humber of product forms, such as granules,

liquids and unit dose forms, including water-soluble or water-permeable pouches.

The most common process for making water-soluble pouches with products such as
cleaning products is the so-called vertical filling process. Hereby, a verticaily hanging string
of open pouches is formed by folding a film, which is then transported in under a filling
machine which partially fills the pouches, allowing a head space whereby the top part of the
open pouch is then subsequently sealed together to close the pouch. The typically pillow

shapes pouches are then cut loose of the string to form individual pouches.

A second known process for making pouches is by use of a die having series of moulds and
forming from a film, open pouches in these moulds, which can then be filled and sealed.
This method uses the pouch film material more efficiently and the process has a more
flexibility in types of pouch shapes and ingredients used, however, the process is not very
suitable in industrial, because it can not produce large quantities of pouches (per time unit),

in an easy and efficient manner.

A third process proposed is the formation of pouches in moulds present on the surface of a
circular drum. Hereby, a film is circulated over the drum and pockets are formed, which pass
under a filling machine to fill the open pockets. The filling and sealing needs to take place at
the highest point (top) of the circle described by the drum, e.g. typically, filling is done just
before the rotating drum starts the downwards circular motion, and sealing just after the

drum starts its downwards motion.



CA 02430982 2003-06-09
WO 02/060758 PCT/US02/02966

The problem associated with the vertical filling machine is that the process is not very
efficient: the process is intermittent and very slow, for example due to process speed
changes from one step to the next step, and each pouch formation step result typically only
in one string of pouches in one dimension; thus, only a limited amount of pouches per
minute can be formed. Moreover, the large quantities of film are used per product dose,
because the method does not allow complete filling of the pouches and the method does not

allow stretching of the film. Also, there is not much flexibility in shapes of pouches formed.

The problems associated with the second process using a die with moulds include also that
that process is intermittent (or an index process), and that the process is slow and involves
acceleration and deceleration, which reduces the overall speed and moreover, causes

product spillage out of the open pouches. Also, the output of this process is not very high

(per time unit).

The circular drum process overcomes some of the disadvantages of the first vertical filing
process (and even the second (moulding) process to a certain extend), because it does
not need speed changes (no acceleration/ deceleration) and it can more easily provide
pouches in two dimensions and the shape of the pouches can be changes to some
extend. However, the spillage from the pouches is quite substantial, due to the circular
movement,'which causes product to spill onto the sealing area, and this causes
problems with the sealing (leaking seals). Also, the process does not allow the pouches
to be filled completely, because the spillage is then even more of a problem. Also, this
process has even more significant problems when used for liquid products, 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 reducing the overall speed and the output of the pouch formation process.
Thus, alternative ways and more efficient ways to produce unit dose products are desirable.

The inventors have now found an improved process for making water-reactive or water-
soluble pouches in industry. They found a way to overcome the problems of an intermittent

process. Also, they found a way to overcome the problems of processes using a drumor the

vertical filling technique.
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The invention provided is a horizontal, continuous process whereby a horizontally positioned
portion of an endless surface with moulds (in two dimensions), which moves continuously In
one direction, is used to form the pouches, namely whereby a film is continuously fed onto
this surface, and then, the film is drawn into the moulds on the horizontal portion of the
surface, to continuously form a web of open pouches positioned in horizontal position, which
can then be filled with the product (such as cleaning products, including liquid product),
whilst horizontal and whilst moving continuously, and which is then preferably also closed
whilst still horizontal and moving continuously. Hereby, the pouches can be filled about
completely, because no speed changes occur and thus much less or no spillage. Also, the
process allows great flexibility in film size used, pouch sizes, pouches shapes, product
forms, time required per step (by varying length of horizontal surface, or changing the
constant speed, for example) without impacting much on the overall output of the pouch
making process. Also, the process uses a minimum of film material per pouch, in particular if

during the pouch formation step or closing step, the film Is stretched.

Summary of the Invention
The present invention relates to a continuous process for making water-reactive pouches,

containing a product, the process comprising the steps of:

a) continuously feeding a first water-soluble film onto a horizontal portion of a continuously
and rotatably moving endless surface, 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;

c) filling the continuously moving, horizontally positioned web of open pouches with a
product, to obtain a horizontally positioned web of open, filled pouches;

d) continuously, closing the web of open, filled pouches, to obtain closed pouches by feeding
a closing material onto the horizontally positioned web of open, filled pouches, to obtain

closed pouches;
e) sealing the closed pouches; and
whereby steps a), b), ¢), d) and e) are done on said horizontal portion of the endless

surface, which moves with a constant speed.

Preferably, the continuous process is such that all of steps a) to ¢) and preferably d) are
done on the horizontal portion of the endless surface, and such that said surface and web of
pouches (if applicable to that step) moves horizontally with a constant speed. Even step e)
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may be done on this horizontal portion of the endless surface.

The film is preferably drawn into the mould by application of a vacuum to, in or on the

moulds, typically through the bottom of the moulds onto the film.

The product can be solid or liquid; the product is preferably a fabric cleaning or surface

cleaning product and/ or fabric or surface care produci.

The invention also relates to a continuous process for making pouches, containing a
containing a fabric or surface cleaning product and/ or fabric or surface care product,
preferably water-permeable pouches, which is as the process above, with the exception that
in step a) a first non-water-soluble film, preferably water-permeable film, is fed continuously
onto a horizontal portion of an .continuously and rotatably moving endless surface, which

comprises a plurality of moulds.

Typically, the process provides much more pouches per minute than known processes;
depending on the speed of the motion of the surface, which depends for example of the
amount of product to be dosed per pouch, ease of pouch formation of the film, this process
typically produces between 500 to 8000 or even 1000 to 6000 or even 2000 to 5000

pouches per minute.

Detailed Description of the Invention
The process involves continuously feeding a water-soluble film (or water-permeable film, in

another embodiment of the invention) onto an endless surface, preferably onto a horizontal
portion of an endless 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 however that it is fed directly onto the horizontal portion.

Typically, the horizontal portion of the surface will move continuously in horizontal position,
until it rotates around an axis perpendicular to the direction of motion, typically about 180
degrees, to then move in opposite 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 step a) starts again).
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Mean used herein, ‘endless surface’ means that the surface is endless in one dimension at
least, preferably only in one dimension. For example, the surface is preferably part of a

rotating plateri conveyer belt comprising moulds, as described below in more detall.

The horizontal part of the surface can have any width, typically depending on the amount of
rows 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. Of
course, by using a lower or higher continuous speed throughout the process, the length of
the surface may be only shorter or longer. For example, if all of step f a) to e) are performed
on the horizontal portion, the portion needs to be longer or the speed slower than if for
example only step a) to ¢) are done on the horizontal portion.

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 60 cm.

Preferred may be that the horizontal portion of the endless surface is from 2 to 20 meters,

or even 4 to 12 meters or even from 6 to 10 or even 9 meters.

The surface is typically moved with a constant speed throughout the process, which can be
any constant speed. Preferred may be speeds"of between 1 and 80 meters/ minute, or even

10 to 60m/min. or even from 2- to 50 m/min. or even 30 to 40m/min.

Preferably, step a), b), ¢) and d) and preferably also e) are all done on a horizontal portion of
the surface, while the surface is in continuous motion. However, it is possible that steps d)
and/ or e) is/ are done as intermittent process step(s), for example by removing the web of
pouches from the surface and closing and/ or sealing the pouches elsewhere. Preferably
though, step d) and e) are also done in horizontal position, i.e. in the position as obtained
during manufacturing steps a), b) and c), and preferably on the same horizontal portion of

the surface, used in step a), b) and c).

Thus, the process is preferably done on an endless surface" which has a horizontal-motion
for such a time to allow formation of the web of pouches, filling of the pouches and

oreferably closing and preferably even sealing and preferably even cutting to separate the
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pouches from each other (as described below, with the option that two or more are still
attached to another or to get the web into individual pouches). Then, preferably after the
closing and preferably sealing step or even 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

opposite direction, typically also horizontally, to then rotate again, where after step a) starts

again.

Preferably, the surface is part of and/ or preferably removably connected to a moving,
rotating belt, for example a conveyer belt or platen conveyer belt. 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 easily 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 ana diameter of turning cycles of the surface,
for example having 50 to 150 or even 60 to 120 or even 70 10 100 platens, for example each
having a length (direction of motion of platen and surface) of 5 to 150 cm, preferably 10 1o

100 cm or even 20 to 45¢cm.

The platens then form together the endless surface or part thereof and typically the moulds
are comprised 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 fo 10 or
even 3 to 8, and for example up to 15 or even 1 to 10 or even 2 {0 6 or even 2 to 5 moulds

lengthwise, i.e. | the direction of motion of the patens.

The surface, or typically the belt connected to the surface, can be continuously moved by
use of any known method. Preferred is the use of a zero-elongation chain system, which

drives the surface or the belt connected to the surface.

If a platen conveyer belt is used, this preferably contains a) a main belt (preferably of steel)
and b) series of platens, which comprise 1) a surface with moulds, such that the plaiens
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 connection.

Then, the platens are preferably mounted onto the main belt such that there is no air

6
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leakage from junctions between platens. The platen conveyer belt as a whole moves then

preferably along (over; under) a static vacuum system (vacuum chamber).

It should be understood that thus all platens and the main belt move continuously, typically

with the same constant speed.

The surface, or platens described above, are preferably made from corrosion resistant
material, which is durable and easy to clean. Preferred may be that the surface or platens,
including the mould areas are made of aluminum, preferably mixed with nickel, or optionally

only the outside layers comprising nickel and/ or nickel aluminum mixtures.

Preferably, at least the top layer between and/ or in the moulds of the surface is of
deformable resilient material, preferably at least the top layer between the moulds. The
material is typically such that it has a friction coefficient of 0.1 or more, preferably 0.3 or
more. For example, the top layer between the moulds, but even in the moulds, can be of
rubber, silicon material or cork, preferably rubber or silicon rubber. Preferred is also that the

material is not too hard, for example similar to silicon rubber having a shore value of 10 to
90.

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 tot he other, if desirable. For example, it may be preferred that the volume of the final
pouches is between 5 and 300ml, or even 10 and 150ml or even 20 and 100ml oreven up io

80ml and that the mould sizes are adjusted accordingly.

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 rollers
from which the film unwinds. The film can be transported from the rollers to the surface by
any means, for example guided by a belt, preferably a deformabale resilient belt, for
example a belt of rubber or silicone material, including silicone rubber. The material is

typically such that it has a friction coefficient of 0.1 or more, preferably 0.3 or more.

Preferred may be that the rollers rewind the film with a speed of at least 100meters per

7



CA 02430982 2003-06-09
WO 02/060758 PCT/US02/02966

minute, or even 120 to 700m/min., or even 150 to 500m/min., or even 250 to 400m/min.

Once on the surface, the film can be held in position, e.g. fixed or fixated on the surface, by
any means. For example, the film can be held with grips or clips on the edges of the surface,
where there are no moulds, or pressed down with rollers on the edges of the surface, where
there are no moulds, or held down by a belt on the edges of the surface, where there are no

moulds.

The open pouches can be formed in the moulds by any method, and as described above,
preferred methods include the use of (at least) a vacuum or under-pressure to draw the film
into the moulds Other preferred methods include heating and/or wetting 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

mouids, or combinations of all these methods.

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. Preferred is that the vacuum system is a vacuum chamber

comprises at least two different units, each separated in different compariments, as

described herein.

Heat can be applied by any means, for example directly, by 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
example to temperatures of 50 to 120°C, or even 60 to 90°C, preferably for example with

infra red light.

The film can be wetted by any mean, for example 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.

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

8
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method depends on the product form and speed of filling required.

One method is for example flood dosing, whereby the web of open pouches passes with
continuous horizontal motion under a dosing unit which is static and which has a device to
accurately dose a set amount or volume of product per time unif. The problem or
disadvantage of this method may be that product will be dispensed on the areas between
the open pouches, which typically serves as sealing area; this not only may be a waste of

product, but also makes sealing more difficult.

Generally, preferred methods include continuous motion in line filling, which uses a
dispensing unit positioned above the open pouches which has a endless, rotating surface
with nozzles, which typically moves rotatably 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 duration of the dispensing step. After the
filling step, the nozzles rotate and return to the original position, to start another dispensing/
filling step.

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 product is dispensed during one
rotation per nozzle, e.g. thus in one pouch.

Preferred may be that the filling/ dispensing system is such that from 10 to 100 cycles (filling
steps) can be done per minute, or even 30 to 80 or even 40 to 70 per minute. This will of

course be adjusted depending o the size of the open pouches, speed of the surface etc.

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 product needs to dispensed into the open pouches. Then,
typically when a pouch is full, the nozzle or nozzles which filled the pouch stop their
movement along with the pouch and return in opposite direction, 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

9
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returning movement may be higher than the speed of the movement during filling.

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 product is dispensed during one

rotation per nozzle, e.g. thus in one pouch.

The filling unit or station used in the process of the invention preferably uses a flow meter
and/ or positive replacement pump to dose the correct amounts or volumes of product per
open pouch, in particular a positive replacement pump has been found to very accurate.
Hereby, the required amount or volume of product is introduced in the pump and this is then
fed to the nozzles. For example, if the system is such that 60 pouches are to be filled per
filling cycle, typically 60 nozzles are provided, connected to 60 positive replacement pumps

(one pump per nozzle, per pouch), which are all connected to a general tank with product.

The pumps can be adjusted depending on the product to be dispensed. For example, if the

product is a viscous liquid, the pumps need to be stronger, if a fast filling, and thus

movement of the surface is required.

Other methods which can be used include flow measurement, by use of a magnetic flow

meter or mass flow meter, and pressure flow filling/ measurement (which keeps the

pressure constant and controlling filling time and thereby volume) .

It can also be preferred to use a filling system whereby, prior to filling, a second surface with
openings, which each have a surface area equaling the surface area of an open pouch, Is
nlaced above the continuously moving web of open pouches and is moved continuously In
the direction of the web of pouches and with the speed of the web of open pouches, such

that each opening remains positioned above one open pouch during the filling step and that
the space between at least part of the moulds is covered by said surface, preferably said

second surface being an endless, rotatably moving belt.

The filling will then take place through the openings in this surface or belt, such that the
product can only enter in the open pouches and not on the area between the pouches,
which is covered. This is advantages because the area between the open pouches

(between the moulds), which typically serves as sealing area when closing the pouches,

10



CA 02430982 2003-06-09
WO 02/060758 PCT/US02/02966

remains free of product, which ensures a better or easier seal.

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.

Preferred is that the closing is done by continuously feeding a second material or film,
preferably water-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. 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

Alternatively, the closing material may be a second web of closed, filled pouches, which is
then also preferably done as described above, e.g. by placing the web of closed filled
pouches on the open pouches in a continuous manner, preferably with constant speed and
moving in the same direction of the open pouches, and which is preferably subsequently

sealed to the first film.

The sealing can be done by any method. The sealing may be done in a discontinuous
manner, for example by transporting the web of pouches to another sealing area and sealing
equipment. However, the sealing 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 done in horizontal position, preferably also on said

horizontal portion of the surface.

Preferred methods include heat sealing, solvent welding, and solvent or wet sealing.
Hereby it may be preferred that only the area which is to form the seal, is treated with heat
or solvent. The heat or solvent can be applied by any method, preferably on the closing
material, preferably only on the areas which are to form the seal. 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 contact only the area
which is to be the sealing areas, namely between the pouches, around the edges of the
moulds. Typically sealing temperatures are from 50 to 300C, or even or even from 80 to up

to 200C, depending on the film material of course. Also useful is a movable, returnable
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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 another

sealing cycle.

If solvent or wet sealing or welding is used, it may be preferred that also heat is applied.
Preferred wet or solvent sealing/ welding methods include applying selectively solvent onto
the area between the moulds, or on the closing material, by for example, spraying or printing
this onto these areas, and then applying pressure onto these areas, to form the seal.

Sealing rolls and belts as described above (optionally also providing heat) can be used, for

example.

The cloSed and preferably sealed web of pouches can then be cut by a cutting device, which
cuts the pouches 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. However, the
cutting step does not need {o be done in horizontal position, nor confinuously. For example
the web of closed (sealed) pouches can be transported to the cutting device, .g. to another
surface, where the cutting device operates. Although, for ease of processing it may be
preferred to perform the cutting step on the same surface as steps a) to ¢) and preferably d)

an e) described above (in-line cutting).

The cutting device can for example be a sharp item or a hot item, whereby in the latter
case, the that 'burns’ through the film/ sealing area. Preferred may be a roller with sharp
tools, such as a knife, with cavities of the size and pattern of the pouches, which rolls over
the pouches such that the sharp tools only touch the area to be cut. Preferred may also be
when the web of pouches is moving in one direction (e.g. continuously and/ or horizontally,
for example still on the endless surface herein) a static device contacting the area between
the pouches along the direction of movement can be sued, to cut the pouches in the
direction of movement in a continuous manner. Then , the cutting between the pouches
along the direction of the width of the web of pouches can be done by an intermitient cutting
step, 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.
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The pouch, when used herein can be of any form, shape and material which is suitable to
hold the product 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 composition in the pouch, the
characteristics required from the pouch to hold, protect and deliver or release the
compositions, the number of compartments in the pouch (e.g. if the web of open pouches is

closed by an other web of already closed pouches, the final pouch has two compartments).

The pouch may be of such a size that it conveniently contains either a unit dose amouﬁt of
the product herein, suitable for the required operation. For example, when the productis a
cleaning composition, the amount in the pouch can be such that it is suitable for one wash,
or only a partial dose, to allow the consumer greater flexibility to.vary the amount used, for
example when the pouched product is a detergent composition, it may depend on the size

and/ or degree of soiling of the wash load.

In one execution, the pouch is water-reactive, which mean for the purpose of the invention
that the pouch itself dissolves, disintegrates or dispersed upon contact with water.

Preferably, the pouch as a whole is water-soluble.

In another execution, when the product is a fabric or surface cleaning and/ or care product,
the pouch may also be water-permeable, allowing dissolution of the product inside the

pouch through the pouch, upon contact with water.

Preferably, the first film and preferably also the closing material is made of waler-
dispersable, water-disintegrating or more preferably water-soluble material, preferably a film

material which is stretchable, so it can easily adopt the shape of the moulds, used in the

process herein.

In particular when the process herein is such that the open pouches are filled 95% by
volume or even 100% or even over filled, it is beneficial if the film and preferébly also the
closing material is stretchable, so that closing is easier. Moreover, the material is preferably
elastic, to ensure that after stretching, the film shrinks again, to provide a tight packing and

to ensure no (additional) head space can be form after closure of the pouch.
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Preferred stretchable materials have a maximum stretching degree of at least 150%,
preferably at least 200%, more preferably of at least 400% as determined by comparison of
the original length of a piece of material with the length of this piece of material just prior to
rupture due to stretching, when a force of at least 1 Newton is applied. Preferably, the
material is such that it has a stretching degree as before, when a force of at least 2Newton,
or even at least 3 Newton is used. Preferably, it has this stretching degree when a force of
the above lower limits is used, but not more than 20 Newton, or even 12 Newton, or even 8

Newton.

For example, a piece of film with a length of 10 cm and a width of 1 cm and a thickness of
40 microns is stretched Iehgthwise with a force of for example 2.8Newton and thus an
iIncreasing sfress, up to the point that it ruptures. The extent of elongation just before rupture
can be determined by continuously measuring the length and the degree of stretching can
then be calculated. For example, this piece of film with an original length of 10 cm can be
stretched with a force of 2.8 Newton to 52 cm (just before rupture) and thus has a maximum

stretching degree of 520% (at a force of at least 2Newton, namely 2.8 Newton).

The force to stretch such a piece of film (10 cm x 1 cm x 40 microns) to a degree of 200%
should preferably be at least 1 Newton, preferably at least 2 Newton, more preferably at
least 2.5 or even 3 Newton, and preferably no more than 20 Newton, preferably less than 12
Newton, most preferably less than 8 Newton. This in particular ensures that the elastic force
remaining in the film after forming is high enough to immobilize the product within the pouch,

but still not too high to easily mould and form a pouch from it.

As is clear form the definition herein, the stretchable material is defined by a degree of

stretching measured when it is not present in the form of a closed pouch.

The elasticity of the film is herein typically defined as the ‘elasticity recovery’. This can be
determined by stretching the film (for example to an elongation of 200%, as set out above)
and measuring the length of the material after release of the stretching force. Forexample a
piece of film of a length of 10 cm and width 1 cm and thickness of 40 microns is stretched
lengthwise to 20 cm (200% elongation) with a force of 2.8Newtons (as above), and then the

force is removed. The film snaps back to a length of 12 cm, which means 80% elastic
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recovery.

Preferably, at least the fist film material has an elasticity such that the elastic recovery is

from 20% to 100%, more preferably from 50% or from 60% or more preferably from 75% or
even 80% to 100%.

It may be preferred that the degree of stretching is non-uniform over the pouch, due to the
formation and closing process. For example, when the film is positioned over the surface
with moulds and a web of open pouches is formed by vacuum forming, the part of the film in
the bottom of the mould, furthest removed form the points of closing, will be stretched more
than in the top part. The film has typically a thickness variation from 10% to 1000%,
preferably 20% to 600%, or even 40% to 500% or even 60% to 400%. This can be
measured by any method, for example by use of an appropriate micrometer. This can be

measured with a pair of calipers such as available form Mitutoyo Uk Ltd, under no. CD-
6"CP.

Preferred water-dispersable film material herein has a dispersability of at least 50%,
preferably at least 75% or even at least 95%, as measured by the method set out hereinafter

using a glass-filter with a maximum pore size of 50 microns.
More preferably the film material is water-soluble and has a solubility of at least 50%,
preferably at least 75% or even at least 95%, as measured by the method set out hereinafter

using a glass-filter with a maximum pore size of 20 microns, namely:

Gravimetric method for determining water-solubility or water-dispersability of the material of

the compartment and/or pouch:

5 grams *+ 0.1 gram of film material is added in a 400 m! beaker, whereof the weight has

been determined, and 245ml + 1ml of distilled water is added. This is stirred vigorously on

magnetic stirrer set at 600 rpm, for 30 minutes. Then, the mixture is filtered through a folded
qualitative sintered-glass filter with the pore sizes as defined above (max. 20 or 50 micron).
The water is dried off from the collected filtrate by any conventional method, and the weight
of the remaining polymer is determined (which is the dissolved or dispersed fraction). Then,

the % solubility or dispersability can be calculated.

Preferred film are made of polymeric materials. The film can for example be obtained by
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casting, blow-molding, extrusion or blow extrusion of the polymer material, as known in the
art.

Preferred polymer copolymers or derivatives thereof are selected from polyvinyl alcohols,
polyvinyl pyrrolidone, polyalkylene oxides, (modified) cellulose, (modified)cellulose-ethers or
-esters or -amides, polycarboxylic acids and salts including polyacrylates, copolymers of
maleic/acrylic acids, polyaminoacids or peptides, polyamides including polyacrylamide,
polysaccharides including starch and gelatine, natural gums such as xanthum and
carragum. Preferably, the polymer is selected from polyacrylates and acrylate copolymers,
including polymethacrylates, methylcellulose, sodium carboxymethylcellulose, dextrin,
maltodextrin, ethylcellulose, hydroxyethyl cellulose, hydroxypropyl methylcellulose,; most

preferably polyvinyl alcohols, polyvinyl alcohol copolymers and/ or hydroxypropyl methyl
cellulose(HPMC).

The polymer may have any weight average molecular 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.

Mixtures of polymers can also be used. This may in particular be beneficial o control the
mechanical and/or dissolution properties of the pouch, depending on the application thereof
and the required needs. For example, it may be preferred that a mixture of polymers is
present in the material of the film, whereby one polymer material has a higher water-
solubility than another polymer material, and/ or one polyher material has a highér
mechanical strength than another polymer material. It may be preferred that a mixture of
polymers is used, having different weight average molecular weights, for example a mixture
of PVA (or a copolymer thereof) and/ or HPMC of a weight average molecular weight of
10,000- 40,000, preferably around 20,000, and of PVA (or copolymer thereof) and/ or HPMC
with a weight average molecular weight of about 100,000 to 300,000, preferably around

150,000.

Also useful are polymer blend compositions, for example comprising hydrolytically
degradable and water-soluble polymer blend such as polylactide and polyvinyl alcohol,
achieved by the mixing of polylactide and polyvinyl alcohol, typically comprising 1-35% by
weight polylactide and approximately 65-99 by weight polyvinyl alcohol, if the material is to
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be water-dispersable, or water-soluble.

It may be preferred that the polymer present in the film material of the compartment is from
60-98% hydrolised, preferably 80% to 90%, to improve the dissolution of the material.

Most preferred are materials which are water-soluble stretchable and elastic material
comprising PVA polymer having properties such as for example, available from Nordenia,

Aquafilm, Kuraray, Chris-Craft Industrial Products.

Preferably, the level of a type polymer (e.g. commercial mixture) in the film material, for
example PVA polymer, is at least 60% by weight of the material or film, preferably at least
60% or even at least 70% or even at least 80 or 90%. The upper level is up o 100%, but
typically 99% or even 98% by weight.

The film material herein may comprise other additive ingredients then the polymer or
polymer material. For example, it may be beneficial to add plasticisers, for example glycerol,
ethylene glycol, diethyleneglycol, propylene glycol, sorbitol and mixtures thereof, additional
water, disintegrating aids. It may be useful when the pouched product is a detergent
composition or fabric care composition, that the film material itself comprises a detergent or
fabric care additive to be delivered to the wash water, for example organic polymeric soil

release agents, dispersants, dye transfer inhibitors.

The film may be coated, preferably only one-sided, with any coating method and with any
coating agent, depending on the required properties; for example, it may be beneficial to
coat the film such that the pouch is more storage stable and/or less sensitive to moisture

and/ or acts as a improved moisture barrier.

A very useful form is to coat the material or film on one side with a coating that slows the
dissolution of the film, prior to forming of the compartment and thus prior to stretching the
film. Then, by strefching the film, the coating is stretched as well, resulting in cracks in the
coating and/ or uneven distribution of the coating over the material and thus over the
compartment. This then still ensures stability against moisture during storage, whilst the
presence of cracks or the uneven distribution still ensures the required dissolution in use.
Hence it is possible to make a pouched product that is resistant to being handled with wet

fingers when it is picked up at the sides but will still release product rapidly when it is
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immersed in water due to film rupture at the thinnest points.

Any coating material can be used, particular useful are hydrophobic coatings, or polymers

with a low water-solubility, lower then defined herein before.

The product contained in the pouch is preferably a liquid or solid cleaning composition or
care composition, preferably a laundry or dish washing composition, hard-surface cleaner
and/ or a fabric or surface care composition, such as conditioners, rinse additives,

pretreatment and/or soaking compositions.

Fabric care compositions or laundry rinse additives preferably comprise at least one or more
softening agents, such as quaternary ammonium compounds and/ or softening clays, and
preferably additional agent such as anti-wrinkling aids, perfumes, chelants, fabric integrity

polymers.

Although the nature of the pouched products is such that it readily dissolves or disperses
into the water, it may be preferred that disintegrating agents such és effervescence sources,
water-swellable polymers or clays are present in the pouch itself, and/ or in the product
therein, in particular effervescence sources based on an acid and a carbonate source.
Suitable acids include the organic carboxylic acids such as fumaric acid, maleic acid, malic
acid, citric acid; suitable carbonate sources include sodium salts of carbonate, bicarbonate,
percarbonate. Preferred levels for the disintegrating aids or effervescence sources or both
are from 0.05% to 15% or even from 0.2% to 10% or even form 0.3 to 5% by weight

pouched composition.
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CLAIMS

1. Continuous process for making water-reactive pouches containing a product,
comprising the steps of:
a) continuously feeding a first water-soluble film onto a horizontal portion of a
continuously and rotatably moving endless surface, which comprises a plurality of
moulds, or onto a non-horizontal portion thereof and continuously moving the fiim 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;
C) filling the continuously moving, horizontally positioned web of open pouches
with a product, to obtain a horizontally positioned web of open, filled pouches;
d) continuously, closing the web of open, filled pouches, to obtain closed
pouches by feeding a closing material onto the horizontally positioned web of open,
filled pouches, to obtain closed pouches;
e) sealing the closed pouches; and
whereby steps a), b), ¢), d) and e) are done on said horizontal portion of the endless

surface, which moves with a constant speed.

2. Continuous process as in claim 1 whereby step d) and step e) are done in a
continuous manner, while the web of pouches is in horizontal position and
continuously moving whereby in step d) and in step e) the web of pouches is present

on said horizontal portion of the endless surface.

3. Continuous process according to claim 1 whereby the surface is part of a rotating

platen conveyer belt.

4. Continuous process according to claim 1 whereby the film is drawn into the moulds
by application on the film or moulds of vacuum, heat or a solvent, or combination

thereof.
5. Continuous process according to claim 1 whereby the film is held in position on the

surface by application of vacuum through holes present along the edges of the
surface or present along the edges of the moulds of the surface.
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Continuous process according to claim 1 whereby the filling of the open pouches with
product is done by a moving filling station which is returnable and which is variable in

speed.

Continuous process for making water-reactive pouches containing a product,
comprising the steps of:

a) continuously feeding a first water-soluble film onto a horizontal portion of a
continuously and rotatably moving endless surface, 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;

C) filling the continuously moving, horizontally positioned web of open pouches
with a product, to obtain a horizontally positioned web of open, filled pouches;

d) continuously closing the web of open pouches to obtain closed pouches, by
feeding a closing material onto the horizontally positioned web of open, filled
pouches, to obtain closed pouches;

e) sealing the closed pouches; and

whereby, prior to filling, a second surface with openings, which each have a surface
area equaling the surface area of an open pouch, is placed above the continuously
moving web of open pouches and is moved continuously in the direction of the web
of pouches and with the speed of the web of open pouches, such that each opening
remains positioned above one open pouch during the filling step and that the space
between at least part of the moulds is covered by said second surface, said second
surface being an endless, rotatably moving belt.

Continuous process according to claim 1 whereby the closing step is done with a
second film, or a second web of closed, filled pouches.

Continuous process according to claim 1 whereby the product is a solid or liquid
fabric cleaning or surface cleaning product or fabric or surface care product.

Continuous process according to claim 9 whereby the product is a solid or liquid
laundry detergent or dishwashing detergent.
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Continuous process according to claim 8 whereby the second film, comprises a

water-soluble film.

Continuous process according to claim 8 whereby the second web of closed, filled
pouches, comprises water-reactive pouches.

Continuous process according to claim 7 whereby the product is a solid or liquid
fabric cleaning or surface cleaning product or fabric or surface care product.

Continuous process according to claim 13 whereby the product is a solid or liquid
laundry detergent or dishwashing detergent.

Continuous process as in claim 7 whereby step d) and step e) are done in a
continuous manner, while the web of pouches is in horizontal position and
continuously moving whereby in step d) and in step e) the web of pouches is present
on said horizontal portion of the endless surface.
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