WO 03/029079 Al

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
10 April 2003 (10.04.2003)

PCT

(10) International Publication Number

WO 03/029079 Al

(51) International Patent Classification”: B65B 9/04,

B65D 65/46, C11D 17/04

(21) International Application Number: PCT/GB02/04311

(22) International Filing Date:
23 September 2002 (23.09.2002)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

0123684.3 3 October 2001 (03.10.2001) GB

(71) Applicant (for all designated States except MN, US):
RECKITT BENCKISER N.V. [NL/NL]; Kantoorge-
bouw De Appelaer, De Fruittuinen 2-12, 2132 NZ
Hoofddorp (NL).

(71) Applicant (for MN only): RECKITT BENCKISER (UK)
LIMITED [GB/GB]; 103-105 Bath Road, Slough, Berk-
shire SL1 3UH (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only): GUZMANN,
Marcus [DE/DE]; Talstrasse 13, 69181 Leimen (DE).
WIEDEMANN, Ralf [DE/DE]; Reckitt Benckiser Pro-
duktions GmbH, Benckiser Platz 1, 67059 Ludwigshafen
(DE).

(74) Agents: BOWERS, Craig, M. et al.; Reckitt Benckiser
ple, Group Patents Department, Dansom Lane, Hull HU8
7DS (GB).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,

AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,

GM, HR, HU, ID, I, 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, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,

VC, VN, YU, ZA, 7ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,

TR), OAPI patent (BF, BJ, CE, CG, CI, CM, GA, GN, GQ,

GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii)) for all designations

of inventorship (Rule 4.17(iv)) for US only

of inventorship (Rule 4.17(iv)) for US only

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: PROCESS FOR PRODUCING A SEALED WATER-SOLUBLE PACKAGE

(57) Abstract: Process for producing a sealed water-soluble package of improved aesthetic appearance by treating at least part of
the outer surfaces of the sealed package with a plasticizer composition and applying heat thereto, a package obtainable thereby and

a specified use of such package.



WO 03/029079 PCT/GB02/04311

10

15

20

25

30

PROCESS FOR PRODUCING A SEALED WATER-SOLUBLE PACKAGE

The invention is related to a process for producing a sealed water-soluble package, to
a package obtainable thereby and to a specified use of such package.

Water-soluble packages are known in different fields of the industry and have
recentiy become popular in the detergent industry for packaging and delivering
specific detergent components for automatic dishwashing or laundry washing
purposes.

Such water-soluble packages can be produced by either vertical form-fill-seal
(VFFYS) processes or thermoforming processes.

The thermoforming process generally involves moulding a first sheet of water-
soluble film material to create recesses therein to receive a composition, filling the
composition into the recesses, covering the recesses filled with the composition with
a second sheet of water-soluble film material, and sealing said first and second sheets
together at least around said recesses. One disadvantage of such sealed water-soluble
packages produced by thermoforming, however, is their aesthetically non-
satisfactory, crumbled appearance due to lack of control of shrinkage of the film
material.

WO 00/55069 describes conditioning of sealed water-soluble packages of this type
by holding them in an environment of raised relative humidity for a period of time.
This conditioning is said to improve the impact resistance as well as the sturdiness
and resilience of the package. The conditioning is said to take place at about 20°C or
below. It is not mentioned that the conditioning would have any impact on the
appearance of the sealed packages, i.e. may avoid crumbling and wrinkle formation,

It is an object of the present invention to improve the aesthetic appearance of sealed
water-soluble packages of above-mentioned type, and in particular to avoid
crumbling and formation of wrinkles thereof. ‘

According to the invention, this object is solved by treating at least part of the outer
surfaces of the sealed package with a plasticizer composition and applying heat
thereto.



WO 03/029079 PCT/GB02/04311

10

15

20

25

30

2-

Preferably, the water-soluble film material selected from the group consisting of
polymers or polymer mixtures comprising polyvinyl alcohol or polyvinyl alcohol
derivatives and mixtures thereof. The water-soluble film material of the first sheet
and the second sheet might be the same or different.

In a preferred embodiment, treatment of the package with the plasticizer composition
occurs for a time period of up to 60 seconds.

In a preferred embodiment, heat is applied simultaneously to the treatment with the
plasticizer composition, more preferably by treatment with a plasticizer composition
of raised temperature. Raised temperature in this context means a temperature higher
than the temperature of the sealed package, preferably a temperature higher than the
glass transition temperature of the film material of the packaging.

In a most preferred embodiment, treating of the sealed package with the plasticizer
composition and applying heat thereto is combined in one step by applying steam or
spray, produced from the plasticizer composition, and having a temperature equal or
higher than the glass transition temperature (Tg) of the film material on at least part

of the outer surfaces of the sealed package.

In a preferred embodiment, the plasticizer composition is selected from the group
consisting of water, aqueous solutions, hydrophylic organic compounds or mixtures
thereof, preferably having a boiling point of below 250°C, most preferably below
120°C, for example an aqueous solution of propylene diglycol or an aqueous solution
of glycerol or mixtures thereof. Examples of such plasticizers can be found in US
2,399,401 incorporated as reference herein.

Preferably, the composition contained within the package comprises at least one
detergent component, most preferably as a liquid, gel or paste.

The preferred process for the creation of the recesses in the first sheet of water-
soluble film material is by thermoforming. In this case, the recesses may be formed
by heating the film material over a dye having respective cavities, wherein once
heated the film material may be drawn into the cavities by vacuum to closely assume
the shape of the cavities. The vacuum may be maintained throughout the subsequent
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filling and sealing steps. As a final step, the process may, of course, include the
additional steps of separating the formed packages, e.g. by cutting.

In another preferred process, the recesses are formed on an array of cavities where
the film is heated to 90-130°C and then, simultaneously to drawing the film into the
cavities by means of a vacuum, blown by a stream of compressed air (0,1-5 bar)
thereinto from the upside. When the film is released from the vacuum station it
remains in the shape determined by the cavities. The film is then progressed to the
filling station where the filling material is supplied to the deep drawn areas in the
film. Subsequently a second sheet of water-soluble film material is then
superimposed onto the first sheet covering the filled recesses and heat-sealed thereto
using a heating plate. Therefore, the filled material is deposited in the cavities and
raised flanges surrounding each cavity ensure that the films are sealed together along
the flanges to form a continuous closed seal. Then the film is transported further to a
cutting station separating the individual filled recesses from each other.

Moreover, the invention is directed to a package obtainable by the inventive process
as well as to the use of such a package in an automatic dishwashing or laundry
washing process.

The invention will now be described in more detail by way of the following example.

Example

In this example a thermoforming process is described for the production of sealed
water-soluble packages according to the invention. The whole processing area was
kept at 30-50 % relative humidity (RH) and the temperature was maintained between
20 and 35°C. Both for the water-soluble film material of the first sheet and of the
second sheet a polyvinyl alcohol was used which is obtainable under the trade name
PT75 from Aicello. However, similar materials such as PT60, also obtainable from
Aicello as well as L712D, obtainable from Aquafilm, or any other film from these
companies and/or of the companies Chris Craft, Tohallo, Kuraray, Nippon Gohsei,
Idroplast or others may be used independently as first and/or second sheet.

A first sheet of PT75 is placed over a plurality of cavities in a forming dye. Each
cavity is rectangular shaped having a volume of about 22 ml. The film is delivered to
the forming dye in crease free form with minimum tension. In the forming step, the
film material is heated to 90 to 130°C for up to 5 seconds, preferably around 0.5 to 1
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second. The heated film material is drawn into the cavities by vacuum and/or by
additionally applying pressure from the opposite side, forming a plurality of recesses
in the sheet, which, once formed, are retained in their thermoformed orientation.

Once the recesses are formed, the film is transported to the filling station where the
composition, e.g. a detergent material in gel form, is filled into each of the recesses.
A second sheet of PT75 film material is then superimposed in the sealing station onto
the first sheet covering the filled recesses and heat-sealed thereto using a heating
plate. The raised flanges surrounding each cavity ensures that the films are sealed
together along the flange to form a continuous closed seal.

Once sealed, the packages formed are separated from the web of sheet using cutting
means. According to the present invention, the sealed packages are treated with a
plasticizer composition and, simultaneously or separately, heat is applied.

In this example, a hot water steam of a temperature of 100-120°C is applied onto the
surfaces of the ejected packages for a period of 0.5-2 s. In an alternative process, the
hot steam or spray may also be applied onto the deep drawn part of packages via the
apertures in the dye which has been used to draw the vacuum. In a preferred process
the hot steam or spray may be applied while the filled cavities are still part of the
web. Then the treated packs are allowed to dry and/or fully absorb the applied
material until the film surface has lost its stickiness. Once conditioned, the packages
formed are separated from the web of sheet using cutting means.

There are a number of different ways for the realization of specific process steps of
the present invention. It, however, appears that good results are obtainable as long as
the two key issues are met, namely treatment of the film material with a plasticizer
composition in steam, mist or spray form and applying heat to the film material,
preferably sufficiently to raise the temperature of the film material to or above its
glass transition for temperature (Tg).

As a result of those two measures, the film material shrinks back resulting in a sealed
package with smooth surfaces, i.e. fitting closely around its content without any

substantial wrinkles or crumbling.

The features disclosed in the foregoing description and the claims may, both
separately and in any combination thereof, be material for realizing the invention in
diverse forms thereof.
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. Process for producing a sealed water-soluble package containing a composition,

the process comprising the steps of

(a) moulding a first sheet of water-soluble film material to create recesses therein
to receive said composition;

(b) filling said composition into said recesses;

(c) covering said recesses filled with said composition with a second sheet of
water-soluble film material; and

(d) sealing said first and second sheets together at least around said recesses,

wherein the process additionally comprises treating at least part of the outer
surfaces of the sealed package with a plasticizer composition and applying heat
thereto.

. Process according to claim 1, characterized in that the water-soluble film material

is selected from the group consisting of polymers or polymer mixtures
comprising polyvinyl alcohol or polyvinyl alcohol derivatives and mixtures
thereof.

Process according to claim 1 or 2, characterized in that treatment of the package

with the plasticizer composition occurs for a time period of up to 60 seconds.

. Process according to any of claims 1 to 3, characterized in that heat is applied

simultaneously to the treatment with the plasticizer composition.

. Process according to claim 4, characterized in that heat is applied by treatment

with a plasticizer composition of raised temperature.

. Process according to claim 5, characterized by applying steam or spray, produced

from the plasticizer composition, and having a temperature equal or higher than
the glass transition temperature (Tg) of the film material on at least part of the
outer surfaces of the sealed package.
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Process according to any of the preceding claims, characterized in that the
plasticizer composition is selected from the group consisting of water, aqueous
solutions, hydrophylic organic compounds or mixtures thereof, preferably having
a boiling point of below 250°C, most preferably below 120°C.

Process according to claim 7, characterized in that the plasticizer composition is
an aqueous solution of propylene diglycol or an aqueous solution of glycerol or a
mixture thereof.

Process according to any of the preceding claims, characterized in that said
composition contained within said package comprises at least one detergent
component.

Process according to claim 9, characterized in that said composition is a liquid,
gel or paste.

Process according to any of the preceding claims, characterized in that the
recesses are created by thermoforming.

Package obtainable by the process of any of claims 1 to 11.

Use of a package according to claim 12 in an automatic dishwashing or laundry
washing process.



INTERNATIONAL SEARCH REPORT Intornatiommrnpplication No
PCT/GB 02/04311

CLASSIFICATION OF SUBJECT MATTER

A.
IPC 7 B65B9/04 B65D65/46 €11D17/04

According 10 International Patent Classification (IPG) or to both national classification and IPC

B. FIELDS SEARCHED

Mimmum documentalion searched (classification sysiem followed by classification symbols)

IPC 7 B65B B65D C11D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Gategory * | Crtation ot document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 5 716 675 A (ANDERSEN PER JUST ET AL) 1
10 February 1998 (1998-02-10)
column 4, Tine 44 -column 6, Tine 10

A WO 00 55069 A (UNILEVER PLC ;LEVER 1,12,13
HINDUSTAN LTD (IN); UNILEVER NV (NL))
21 September 2000 (2000-09-21)

cited in the application

the whole document

A US 2 399 401 A (SONNICHSEN HAROLD M ET AL) 1
30 April 1946 (1946-04-30) i
cited in the application

claim 1

D Further documents are isted in the continuation of box C. Patent family members are listed In annex.

° Special categones of uled documents .

“T* later document published after the international filing date
or priority date and not in conflict with the application but
Cited to understand the principle or theory underlying the
invention

"A" document defning the general stale of the art which is not
considered to be ot particular relevance

"E* earlier document but pubtished on or afterthe international *X* document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered 1o

*L* document which may throw doubts on priority claim(s) or involve an inventive step when the document Is taken afone
which is cited fo establish the publication date of another *Y* document of particular relevance; the claimed invention

cltation or other special reason (as specified) cannot be considered to involve an inventive step when the

*0* document refeming to an oral disclosure, use, exhibition or document is combined with one or more other such docu—
other means ments, such combination being obvious fo a person skilled
*P* document published prior to the international filing date but in the art,
laterthan the pnanty ddte claimed "&* document member of the same patent family
Date of the actual complenon of the international search Date of mailing of the intemational search report
6 January 2003 15/01/2003
Name and mailing address of the ISA Authorized officer

European Patent Otfice, P.8. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. {+31-70) 340-2040, Tx. 31 651 apo nl, .
Fax: {+31-70) 330-3016 Grentzius, W

Form PCT/IBA/210 {second sheet) {July 1092)



INTERNATIONAL SEARCH REPORT

Infarmation on patent family members

Internatioyggmpplication No

PCT/GB 02/04311

Patent document Publication Patent family Publication
cited in search report date member(s) date
US 5716675 A 10-02-1998 US 5683772 A 04-11-1997
. us 5662731 A 02-09-1997
us 5783126 A 21-07-1998 .
us 5508072 A 16-04-1996
us 5851634 A 22-12-1998
us 5580624 A 03-12-1996
AT 222533 T 15-09-2002
AT 228920 T 15-12-2002
AU 703456 B2 25-03-1999
AU 3511895 A 15-05-1996
BR 9509423 A 30-09-1997
CA 2202869 Al 02-05-1996
DE 29522138 Ul 02-03-2000
DE 29522142 U1 09-03-2000
DE 69527856 D1 26-09-2002
EG 20786 A 29-02-2000
EP 0804331 Al 05-11-1997
EP 0960711 A2 01-12-1999
JP 11504950 T 11-05-1999
NZ 292832 A 28-05-1999
RU 2160288 C2 10-12-2000
WO 9612606 Al 02-05-1996
us 5738921 A 14-04-1998
us 5705203 A 06-01-1998
us 5843544 A 01-12-1998
us 5776388 A 07-07-1998
us 5709827 A 20-01-1998
Us 5679145 A 21-10-1997
us 5618341 A 08-04-1997
AT 226612 T 15-11-2002
AU 705277 B2 20-05-1999
AU 2971095 A 07-03-1996
BR 9508540 A 19-05-1998
CA 2197059 Al 22-02-1996
DE 69528656 D1 28-11-2002
EP 0775173 Al 28-05-1997
JP 10505369 T 26-05-1998
NZ 289770 A 28-01-1999
WO 9605254 Al 22-02-1996
us 6030673 A 29-02-2000
us 5660900 A 26-08-1997
Us 5868824 A 09-02-1999
AT 223297 T 15-09-2002
AU 706484 B2 17-06-1999
AU 5280398 A 02-04-1998
AU 675687 B2 13-02-1997
AU 5729794 A 22-06-1994
AU 683249 B2 06-11-1997
AU 6354494 A 14-09-1994
AU 699154 B2 26-11-1998
WO 0055069 A 21-09-2000 AU 3960900 A 04-10-2000
BR 0009047 A 15-01-2002
CN 1344215 T 10-04-2002
WO 0055069 Al 21-08-2000
EP 1161383 Al 12-12-2001
TR 200102642 T2 22-04-2002
us 6363693 Bl 02-04-2002

Form PCT/ISA/210 {patent femily annex) (July 1852)




INTERNATIONAL SEARCH REPORT

Information on patent family members

Internatic@giFApplication No

PCT/GB 02/04311

Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2399401 A 30-04-1946 GB 577761 A 30-05-1946

Form PCT/ISA/210 (patent family annex) (July 1992}



	Abstract
	Bibliographic
	Description
	Claims
	Search_Report

