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LOW ENERGY METHODS OF MAKING
PEARLESCENT FABRIC SOFTENER COMPOSITIONS

FIELD OF THE INVENTION
The present invention relates to methods of making pearlescent fabric softener

compositions.

BACKGROUND OF THE INVENTION

IFabric softener compositions having pearlescent or pearl-like appearance have been
described. Chemical as well as high power density processing approaches have been described
to achieve pearlescent compositions. There is a continuing need to for low cost, low power
methods of making pearlescent liquid fabric softener compositions.
See e.g., US 4450714; US 4621023; US 4895452; US 5380089; US 2009/0156455; US 2008-
0061459; US2009/0054296; US 2009/0054297; WO 2004/014321; WO 2007/100669; WO
2009/027268; WO 2009057009A1; EP-B1-0181773; EP-A2-0581193; CA Pat. Publ. No.
2,675,704 Al.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a cross sectional view of the inventive method.

SUMMARY OF THE INVENTION

The present invention attempts to address these and other needs by providing, in a first
aspect of the invention, a method of making a pearlescent fabric softener composition comprising
the steps: piping water having a temperature from 5° C to 30° C through a cold water pipe; piping
a fluidized fabric softener active composition at a temperature from 60° C to 100° C through a
hot active pipe; mixing water received from the cold water pipe and fluidized fabric softener
active composition received from the hot active pipe in a mixing zone to form a water / active
mixture; and feeding the water / active mixture through an orifice(s) under feed pressure to form
the pearlescent fabric softener composition.

Figure
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DETAILED DESCRIPTION OF THE INVENTION

Fabric softener actives

Fabric softener compositions, such as those sold under the brand name DOWNY and
LENOR, typically comprise a fabric softener active. One class of fabric softener actives includes
cationic surfactants. Examples of cationic surfactants include quaternary ammonium
compounds. Exemplary quaternary ammonium compounds include alkylated quaternary
ammonium compounds, ring or cyclic quaternary ammonium compounds, aromatic quaternary
ammonium compounds, diquaternary ammonium compounds, alkoxylated quaternary ammonium
compounds, amidoamine quaternary ammonium compounds, ester quaternary ammonium
compounds, and mixtures thereof. A final fabric softener composition (suitable for retail sale)
may comprise from about 1% to about 30%, alternatively from about 10% to about 25%,
alternatively from about 15 to about 20%, alternatively from about 1% to about 5%, alternatively
17% to 22%, alternatively combinations thereof, of fabric softening active by weight of the final
composition. Fabric softener compositions, and components thereof, are generally described in
US 2004/0204337. In one embodiment, the fabric softener composition is a so called rinse added
composition. In such embodiment, the composition is substantially free of detersive surfactants,
alternatively substantially free of anionic surfactants. In another embodiment, the pH of the
fabric softening composition is acidic, for example between pH 2 and 5, alternatively between pH
3 and pH 4. In yet another embodiment, the fabric softening active is DEEDMAC (e.g.,
ditallowoyl ethanolester dimethyl ammonium chloride). DEEDMAC means mono and di-fatty
acid ethanol ester dimethyl ammonium quaternaries, the reaction products of straight chain fatty
acids, methyl esters and/or triglycerides (e.g., from animal and/or vegetable fats and oils such as
tallow, palm oil and the like) and methyl diethanol amine to form the mono and di-ester
compounds followed by quaternization with an aklyating agent. See U.S. Pat. Nos.: 4,767,547;
5,460,736; 5,474,690, 5,545,340; 5,545,350; 5,562,849. A suitable supplier of fabric softening

active may include Evonik Degussa Corporation.

Pearlescent

“Pearlescent” means any effect comprising shimmer, brilliance, iridescence, glitter, or
sparkling. A pearlescent fabric softener is desirable because it may suggest to some consumers a
luxurious or high quality product. Without wishing to be bound by theory, a pearlescent

composition may be produced by reflection of light. Light is reflected from the plurality of fabric
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softener active particle as they lie essentially parallel to each other at different levels in the
composition to create a sense of depth and luster. Some light is reflected off the particles, and the
remainder will pass through the particles. Light passing through the plurality of particles may
pass directly through or be refracted. Reflected refracted light produces a different color,
brightness, and luster. A “Pearlescence Determination” method is described in US
2009/0156455 A1 at paragraphs [0045] to [0047].

The present invention achieves the desired fabric softener particle structure and thus
pearlescent composition, through a manufacturing process that imparts kinetic energy into the
system by a confluence of hot active and cold water, and passing the resulting water / active
mixture through an orifice. Figure 1 is a non-limiting example of the inventive method (1).

In one embodiment, the pearlescent fabric softener compositions of the present invention
are free or essentially free of pearlescing chemical agents including inorganic natural substances,
such as mica, bismuth oxychloride and titanium dioxide, and organic compounds such as fish
scales, metal salts of higher fatty acids, fatty glycol esters and fatty acid alkanolamides. These
chemicals are often expensive a introduce formulation complexity (compatibility etc.). The

present invention avoids these problems.

Cold Water

A step in the present method of making a pearlescent fabric softening composition
comprising piping cold water through a cold water pipe (9). The cold water pipe (9) may be a 6
inch diameter pipe made of 316 stainless steel having a wall thickness of 0.065 inch. Of course
other materials, thickness, and dimensions may be used. The water temperature of the cold water
seat is from about 0° C to about 30° C, alternatively from 5° C to about 27° C, alternatively from
10° C to about 25° C, alternatively from 15° C to about 25° C, alternatively from about 17° C to
about 23° C, alternatively from 19° C to about 21° C, alternatively about 20° C, alternatively
combinations thereof. The water may be optionally chilled to bring the water to the desired
temperature. If chilled, the water is chilled before being mixed with hot fabric softener active.

The term “pipe” is used throughout the specification, but should be construed broadly to
include any appropriate conduit. A second center line (5) passes through the center of the cold
water pipe (9).

In one embodiment, the water is pH adjusted (before being mixed with the hot softener

active). The pH may be adjusted to an acidic pH (i.e., less than 7), preferably between 2 and 5,
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alternatively from 2 to 4, alternatively from 2 to 3, alternatively from 2 to 4, alternatively
combinations thereof. The pH may be adjusted, for example, with hydrochloric acid or formic
acid.

In another embodiment, salt (e.g., sodium chloride or calcium chloride) is added to the
water (before the cold water is mixed the hot softener active). The amount of salt is added such
that the final concentration of salt in the fabric softener composition is from 0.01% to about 0.5%
salt by weight of the final fabric softener composition. The amount of salt in the cold water may
comprises from 100 parts per million (ppm) to 4000 ppm.

Without wishing to be bound theory, its surprisingly observed that adding salt at this early
stage in the process provides for better composition rheology control as opposed to adding salt at
a later downstream finishing step (e.g., post feeding through an orifice step). Salt is typically
added as a finishing step to reduce viscosity of the fabric softener “white base.” However, it is
observed that adding salt in this traditional manner under this inventive method of making a
pearlescent fabric softener composition does not provide the desired rheology range to create an
acceptable consumer product. It is surprising observed that adding salt at this early step (i.e., cold
water addition) provides a composition that exhibits a consumer acceptable viscosity profile (e.g,.
100 — 400 cps).

Table 1

CaCl,, Mill, Viscosity -  Viscosity- Viscosity- Viscosity-

Examples ppm rpm at discharge 1hr 3-5 days 10wks
1 2054 no 490 870 960 >5000
2 2054 2282 320 465 810 >5000
3 1000 2282 275 370 530 2050
4 1000 3511 185 280 410 795
5 750 3511 210 255 330 370

The data of Table 1 demonstrates that a CaCl; level below 2,054 ppm (parts per million)
provides a fabric softener composition that exhibits an acceptable rheology profile. Five samples
are each conducted having the same: fabric softener active and level (14% DEEDMAC); orifice
size (3.37 mm diameter); water temperature (15° C). Viscosity is assessed using a Brookfield™
Viscometer and reported as cps.

In one embodiment, an electrolyte, such as CaCl,, is added to the water, before active

addition, such that final finished fabric softener product comprises at or less than 1500 ppm,
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alternatively less than 1000 ppm, alternatively less than 750, alternatively from about 1500 ppm

to about 500 ppm, alternatively combinations thereof.

Hot Active

Another step in the present method of making a pearlescent fabric softening composition
comprises piping a hot fabric softener active composition (or simply “hot active™) through a hot
active pipe (10).

The temperature of the fluidized fabric softener active composition “melt” is from 60° C
to about 100° C, alternatively from 65° C to 85° C, alternatively from 60° C to 80° C,
alternatively from 65° C to 75° C, alternatively about 70° C, alternatively combinations thereof.
The fabric softener active composition that is received from the supplier is heated to a molten
mixture before being piped in the hot active pipe (10). The exact temperature of the active is
dependent upon, in part, on the melting point of the active and a generalized desire to not subject
the active to too high temperatures that may result in the degradation and financial costs
associated with heating. In one embodiment, the fabric softener active composition (or “hot
active”) comprises at least 50%, alternatively at least 60%, alternatively at least 70%,
alternatively at least 80%, alternatively at least 90%, alternatively from 50% to 100%,
alternatively combinations thereof, of fabric softening active by weight of the fabric softener
active composition.

The hot active pipe (10) may be a 4 inch diameter pipe made of 316 stain steel having a
wall thickness of 0.065 inch. Of course other materials, thickness, and dimensions may be used.
The hot active pipe (10) may or may not be heated (to help heat or keep heated the hot active
contained herein).

In one embodiment, the diameter ratio between the cold water pipe (9) to the hot active
pipe (10) is from about 2:1 to 6:5 respectively, alternatively 3:2, alternatively combinations
thereof.

In another embodiment the temperature difference between the cold water being piped in
the cold water pipe (9) and that of hot active being pipe in the hot active pipe (10) is at least 30°
C, alternatively is at least 35° C, alternatively is at least 40° C, alternatively is at least 50° C,
alternatively is at least 55° C, alternatively is at least 60° C, alternatively from 30° C to about 60
°C, alternatively from 40° C to about 60 °C, alternatively from 45° C to about 60 °C, alternatively

from 45° C to about 55 °C, alternatively combinations thereof. Without wishing to be bound by
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theory, the temperature differential between the cold water seat and the hot fabric softener active
composition helps to drive the microstructure necessary for the desired pearlescence. In one
embodiment this temperature differential is at least 20° C, alternatively at least 30° C,

alternatively at least 40° C, alternatively at least 50° C, alternatively at least 60° C.

Confluence

Angle theta (7) describes the angle between the first center line (3) and the second center
line (5). Angle theta (7) is shown at 90 degrees in figure 1; but angle theta (7) may be, in one
embodiment, from 45 degrees to 135 degrees, alternatively from 60 degrees to 120 degrees,
alternatively from 80 degrees to 100 degrees, alternatively combinations thereof.

The direction (17) of the hot active through the hot active pipe (10) is toward the center line
intersection (12). The direction (19) of the cold water flow through the cold water pipe (9) is also
toward the center line intersection (12). The mixing chamber (13) is downstream of the center
line intersection and the orifice (15) is downstream of the mixing chamber (13).

Without wishing to be bound by theory, this angled confluence of the hot active and cold
water may impart some of the kinetic energy necessary to drive pearlescent microstructure of the

fabric softener compositions.

Mixing Chamber

Another step in the present method of making a pearlescent fabric softening composition
comprises mixing water (received from the cold water pipe (9)) and hot active (received from the
hot active pipe (10)) in a mixing zone (13) to form a water / active mixture.

The mixing chamber (13) is the area of piping from the centerline intersection (12) to the
upstream side (21) of the orifice (15). This distance is 11.75 inches in figure 1, but it can be from
about 5 inches to 28 inches, alternatively 6 inches to 20 inches, alternatively 8 inches to 14
inches, alternatively from 10 to 19 inches, alternatively combinations thereof. In figure 1, the
mixing chamber is essentially an extension of the cold water pipe (10) having the same diameter,
thickness, and material as previously described for the cold water pipe (10). Of course other
materials, thickness, and dimensions may be used. Without wishing to be bound by theory, the
mixing chamber allows the hot active and cold water to interact before being subjected to the

orifice.
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Orifice

Another step in the present method of making a pearlescent fabric softening composition
comprises feeding the water / active mixture through an orifice under feed pressure to extrude the
pearlescent fabric softener composition. The orifice may have a circular or polygonal cross
section. When polygonal, it is preferred to have a regular polygonal cross section. “Regular
polygonal” means each side of the polygon has the same dimension and each side of the polygon
is connected to each other by the same angle. Examples of polygons include those having 3, 4, 5,
6,7,8,9,10, 11, 12 or more sides. In one embodiment, the orifice may be a “dynamic orifice”
as described in the US equivalent patent publication of CA 2 675 704 Al. A dynamic orifice
may be obtained from Emile Egger & Company I.td, Pump and Machine Manufacturer, Route de
Neuchatel 36, CH-2088 Cressier/NE, Switzerland, IRIS Diaphram Control Valve — BS.

The cross sectional area of the orifice may range from about 2 mm? to about 2500 mm’.
Generally the smaller the cross sectional area of the orifice, the greater the kinetic energy density
is imparted to the water / active mixture being extruded. In one embodiment, the orifice has a
regular hexagonal cross section having a width measure from side-to-side (perpendicular to the
flow mixture through the orifice) from about 25 mm to about 45 mm, alternatively from about 15
mim to about 55 mm, alternatively combinations thereof. The orifice may have thickness from
about 5 mm to about 15mm, alternatively from about 8§ mm to about 12 mm, alternatively
combinations thereof.

The feed pressure may be from about 34.5 kPa to about 1200 kPa, alternatively from
about 50 kPa to about 1,000 kPa, alternatively from about 100 kPa to about 500 kPa, alternatively
from about 250 kPa to about 750 kPa, alternatively combinations thereof.

The pressure difference between the feed pressure of the water / active mixture
immediately before going through the dynamic orifice and immediately after going through the
orifice is from about 1 psid (pounds per square inch) to about 100 psid, alternatively from about
25 psid to about 75 psid. Without wishing to be bound by theory, a change in the opening
(holding feeding pressure constant) will generally change kinetic energy densities (but obviously
not under all conditions).

The dimension of the pipe downstream of the orifice can be the same or different from the

dimensions of the pipe comprising the mixing chamber.
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Milling

Another potential step in the present method of making a pearlescent fabric softening
composition comprises milling the composition after the extruding step. Preferably an in-line
mill is used. Without wishing to be bound by theory, milling may reduce the length of any
laminar sheets in the composition with an objective to reduce viscosity. A non-limiting example

of milling equipment may include an IKA Dispax Reactor.

Microstructure

The method described herein provides a fabric softener composition comprising active
particles having a suitable microstructure to exhibit a pearlescent composition. These active
particles, in one embodiment, have an average size ranging from 0.1 to 50 pm. The Dynamic
Light Scattering Method measures the average diameter of the particles by light scattering data
techniques, which is an intensity-weighted average diameter. One suitable machine to determine

the average diameter is a Brookhaven 90P/us Nanoparticle Size Analyzer.

Energy density

The liquid fabric softener compositions of the present invention require relatively low
energy density. One aspect of the invention provides an energy density of less than 1 J/ml,
alternatively less than 0.9 J/ml, alternatively less than 0.8 J/ml, alternatively from 0.01 J/ml to 0.9
J/ml, alternatively from 0.02 J/ml to 0.8 J/ml, alternatively 0.025 J/ml to 0.6 J/ml, alternatively
from 0.046 J/ml to 0.46 J/ml. Low energy methods are desirable since generally it requires less
expensive capital and generally use less electricity to operate.

Energy density is described in 2009/0156455 A1 paragraph [0068]. Power density is
described in 2009/0156455 A1 at paragraphs [0069] to [0071].

EXAMPLES

Various concentrations of pearlescent fabric softening compositions are made. Water is
piped in the cold water pipe at 20° C. Active in the form of DEEDMAC at a concentration of
X% by weight of the fabric softening active composition is piped in the active pipe at a
temperature at 75° C. The two pipes confluence at a theta angle of 90 degrees. The upstream
side of the orifice is about 11.75 inches from the center line intersection. The orifice has a
hexagonal cross section. This cross section is measured from one side of the regular hexagon to

the other opposite side, i.e., width of the regular hexagon. In a first example, a 40.31 mm orifice
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(i.e., the width of the regular hexagon) is used for making the pearlescent fabric softener
composition having 10% DEEDMAC (i.e., 10 % fabric softening active) by weight of the
composition. A flow rate of 1900 Ib/min (861.8 kg/min) is used to feed the water / active
mixture comprising 10% DEEDMAC through the hexagonal shaped orifice to provide the
pearlescent fabric softener composition. In a second example, a 35.35 mm orifice (i.e., the width
of the regular hexagon) is used for making a pearlescent softener composition having 12.2%
DEEDMAC with a flow rate at 1770 Ib/min and 2000 1b/min. In a third example, a 31 mm
orifice (i.e., the width of the regular hexagon) is used for making a pearlescent softener
composition having 17.3% DEEDMAC with a feed pressure at 30 psid. In a final example, a
25.1 mm orifice (i.e,. the width of a the regular hexagon) is used for a pearlescent softener
composition having 21.1% DEEDMAC with a flow rate at 1770 1b/min and 2000 1b/min. In one
embodiment, the flow rate of the water/active mixture to the orifice is from about 1,000 Ib/min to
about 3,000 Ib/min. The energy densities of the examples are from 0.046 J/ml to 0.46 J/ml.

Adjunction ingredients may be subsequently included including perfume.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as “40 mm” is intended to mean
“about 40 mm”.

Every document cited herein, including any cross referenced or related patent or
application, is hereby incorporated herein by reference in its entirety unless expressly excluded or
otherwise limited. The citation of any document is not an admission that it is prior art with
respect to any invention disclosed or claimed herein or that it alone, or in any combination with
any other reference or references, teaches, suggests or discloses any such invention. Further, to
the extent that any meaning or definition of a term in this document conflicts with any meaning
or definition of the same term in a document incorporated by reference, the meaning or definition
assigned to that term in this document shall govern.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.
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CLAIMS
What is claimed is:
1. A method of making a pearlescent fabric softener composition comprising the steps:

(a) piping water having a temperature from 5° C to 30° C through a cold water pipe,

(b) piping a fluidized fabric softener active composition at a temperature from 60° C to
abut 100° C through a hot active pipe, wherein the fabric softener active is an ester quaternary
ammonium compound having an Iodine Value from 15 to 25 (alternatively from 18 — 22);

(c) mixing water received from the cold water pipe and fluidized fabric softener active
composition received from the hot active pipe in a mixing zone to form a water / active mixture;

(d) feeding the water / active mixture through an orifice under feed pressure to form the

pearlescent fabric softener composition.

2. The method of claim 1, wherein the temperature of the wherein the temperature of the
fluidized fabric softener active composition piped in the active pipe is at least 40° C higher than

the temperature of the water piped in the cold water pipe.

3. The method of claim 2, further comprising the step of adding an electrolyte to the water,
but before the water is mixed with the fluidized fabric softener active composition, such that the
pearlescent fabric softening composition comprises from 500 ppm to 1500 ppm of said

electrolyte.

4, The method of claim 3, wherein the temperature of the fluidized fabric softener active

composition is from 60° C to abut 100° C through the hot active pipe.

5. The method of claim 4, wherein the temperature of the water is from 15° C to 25° C

through the cold water pipe.

6. The method of claim 5, wherein the water has a pH from 3 to 5.

7. The method of claim 6, wherein the orifice comprises a cross sectional area from 2 mm-

to 2500 mm>.
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8. The method of claim 7, wherein the feed pressure is from 34.5 kPa to 1200 kPa.

9. The method of claim 8§, wherein the energy density is less than 1 J/ml.

10. The method of claim 9, wherein the hot active pipe comprises a first center line and the
cold water pipe comprises a second center line, wherein the first center line and the second center

line form angle theta, and wherein theta is from 45 degrees to 135 degrees.

11. The method of claim 10, wherein the electrolyte is CaCl,.



WO 2011/116037 PCT/US2011/028579

1/1

&17 |
/
Fig. 1

2
19




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2011/028579
A. CLASSIFICATION OF SUBJECT MATTER
INV. C11D1l/62 C11D3/00 C11D11/00
ADD.

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 2009/057009 Al (PROCTER & GAMBLE [US]; 1-11
COROMINAS FRANCESC [BE])

7 May 2009 (2009-05-07)

cited in the application

page 18, paragraph 3 - page 21, paragraph
1

A CA 2 675 704 Al (PROCTER & GAMBLE [US]) 7.8
5 November 2009 (2009-11-05)
cited in the application
claims 1-15

A US 2006/264352 Al (SAJIC BRANKO [US] ET 1-11
AL) 23 November 2006 (2006-11-23)
paragraph [0123]

_/__

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : i i i .

"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 defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international "X" document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to
"L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of ancther "Y* document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the
"Q" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
"P" document published prior to the international filing date but in the art.
later than the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
22 June 2011 05/07/2011
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, - .
Fax: (+31-70) 340-3018 Richards, Michael

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2011/028579

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

WO 2008/021892 Al (PROCTER & GAMBLE [US];
GIZAW YONAS [US]: NUNES RAUL VICTORINO
[US]; QU) 21 February 2008 (2008-02-21)
page 14, line 12 - line 19

WO 97/28244 Al (PROCTER & GAMBLE [US])

7 August 1997 (1997-08-07)

claims 1-7

EP 0 922 755 Al (PROCTER & GAMBLE [US])
16 June 1999 (1999-06-16)

paragraph [0085] - paragraph [0090]

1-11

1-11

1-11

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2011/028579
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2009057009 Al 07-05-2009  CA 2700678 Al 07-05-2009
EP 2055351 Al 06-05-2009
JP 2011501788 T 13-01-2011
CA 2675704 Al 05-11-2009  EP 2287283 Al 23-02-2011
US 2011124548 Al 26-05-2011
US 2006264352 Al 23-11-2006 US 2011028381 Al 03-02-2011
W0 2008021892 Al 21-02-2008  CA 2660305 Al 21-02-2008
CN 101501171 A 05-08-2009
EP 2049639 Al 22-04-2009
EP 2049640 A2 22-04-2009
JP 2009544869 T 17-12-2009
JP 2010500483 T 07-01-2010
US 2008263780 Al 30-10-2008
WO 2008021893 Al 21-02-2008
WO 2008021895 A2 21-02-2008
W0 9728244 Al 07-08-1997 BR 9707326 A 13-04-1999
CA 2243954 Al 07-08-1997
CN 1214729 A 21-04-1999
JP 2000501146 T 02-02-2000
us 5728673 A 17-03-1998
EP 0922755 Al 16-06-1999  BR 9813440 A 10-10-2000
CA 2312065 Al 17-06-1999
CN 1281503 A 24-01-2001
EP 1042445 Al 11-10-2000
JP 2001526304 T 18-12-2001
WO 9929823 Al 17-06-1999

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

