2007/141263 A1 1] 0 00 0 D00 O A

=

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

(19) World Intellectual Property Organization ‘, | [I

International Bureau

(43) International Publication Date
13 December 2007 (13.12.2007)

) IO O T O N O

(10) International Publication Number

WO 2007/141263 Al

(51) International Patent Classification:
BOIF 17/00 (2006.01) BOIF 3/08 (2006.01)

(21) International Application Number:
PCT/EP2007/055512

(22) International Filing Date: 5 June 2007 (05.06.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

11/449,360 8 June 2006 (08.06.2006) US

(71) Applicants (for all designated States except US):
BASF AKTIENGESELLSCHAFT [DE/DE]; 67056
Ludwigshafen (DE). UNIVERSITY OF HARVARD
[US/US]; 29 Oxford Street, Cambridge, Massachusetts

02138 (US).

(72)
(75)

Inventors; and

Inventors/Applicants (for US only): KUHNLE, Ange-
lika [DE/DE]; Reimerdesstr. 8, 49076 Osnabriick (DE).
RIEGER, Jens [DE/DE]; Brunckstrasse 19, 67063 Lud-
wigshafen (DE). LIU, Yaqian [CA/DE]; Sudermannstrasse
20, 67065 Ludwigshafen (DE). HESS, Stephan [DE/DE];
Frankenweg 25, 69221 Dossenheim (DE). WEITZ, David,
A. [CA/US]; 29 Oxford Street, Pierce Hall, Cambridge,

Massachusetts 02138 (US). KIM, Chanjoong [KR/US]J;
29 Oxford Street, Cambridge, Massachusetts 02138 (US).

Agent: ISENBRUCK, Giinter; Isenbruck Bosl Horschler
Wichmann HuhnPatentanwélte, Theodor-Heuss-Anlage
12, 68165 Mannheim (DE).

(74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(34)

[Continued on next page]

(54) Title: METHOD FOR STABILIZATION OF DISPERSE SYSTEMS

N ttg;--.‘l‘.----llllt“““":ﬂ:::” .:222...55
40+ ‘000"ﬁ" Adaad adhaddAL ...'.............oooo-o
’0 L] ] R ..... Py T 7]
35+ ., = AAA ....o 0
30 . A g0 0% TO8
A g0 " 3% TO8
251 = 4 e° 4 6% 708
N i *10% TO8
201 " a. -15% TO8 -
15{, . ©20% TO8  ___ommm="
u P -----___—-
101 ¢ R
| ‘ o
51nb =
oi‘-m-v-vf: ............ - —e-0-0-0-0-0-0-0-0-0-0s-00s0 oo-s-oooe
0 50 100 150 200 250 300
[T]

(57) Abstract: A method for stabilization of a disperse system which normally is not stable against sedimentation or creaming

comprising the step of adding to said disperse system at least one network-inducing component, e.g. a water-soluble polymer, leads
to particu- larly stable disperse systems.



WO 2007/141263 A1 | NINIAI] DA 000 0 00000 0 0 0

—  before the expiration of the time limit for amending the  For two-letter codes and other abbreviations, refer to the "Guid-
claims and to be republished in the event of receipt of ance Notes on Codes and Abbreviations” appearing at the begin-
amendments ning of each regular issue of the PCT Gagzette.



10

15

20

25

30

35

40

WO 2007/141263 PCT/EP2007/055512

Method for stabilization of disperse systems

Description

The following invention relates to a method for stabilization of disperse systems and
particularly of emulsions.

As one group of disperse systems, emulsions are heterogeneous systems consisting of
two liquids which are not miscible or which have a limited miscibility with one another.
These two liquids normally are separated as two phases. In an emulsion as one form of
a disperse system, by applying certain levels of energy one of the two liquids is dis-
persed in the form of very fine droplets in the other liquid. If, for example, one of the
liquids is water and the other oil, then an oil-in-water or water-in-oil emulsion is formed.
The basic character of such an emulsion (example given milk) is defined by the water
component. Contrary to that, in a water-in-oil emulsion (e.g. butter) the basic character
is determined by the oil component.

In order to achieve a disperse system in which one phase is more permanently dis-
persed in the other phase, it is normally necessary to add one or several emulsifiers,
which are interface-active substances. These emulsifiers normally have an amphiphilic
molecular structure, consisting of a hydrophilic and a lipophilic molecular moiety, which
are often separated from one and another by a spacer unit.

In a simple emulsion, finely disperse droplets of one phase, surrounded by an emulsi-
fier shell, are present in the second phase. Emulsifiers lower the tension between the
two phases by positioning themselves at the interface between the two liquids. At the
phase boundary, they form an oil/water interfacial film which prevents irreversible coa-
lescence of the droplets.

Emulsions are frequently stabilized by natural or synthetic emulsifiers or mixtures
thereof. Emulsifiers can traditionally be divided into ionic emulsifiers and non-ionic
emulsifiers. The most well-known example of an anionic emulsifier is regular soap,
which consists of water-soluble sodium or potassium salts of higher fatty acids. An im-
portant example of cationic emulsifiers are quaterny ammonium compounds.

The hydrophilic part of the molecule of non-ionic emulsifiers frequently consists of glyc-
erol, polyglycerol, sorbitants, carbohydrates and/or polyoxyethylene glycols. In most
cases, this hydrophilic moiety is linked to the lipophilic molecular moiety via an ester or
ether group. The lipophilic part of the molecule usually consists e.g. of fatty alcohols,
fatty acids or isofatty acids.
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By varying the structure and the size of the polar and non-polar molecular parts and of
the spacer part, the lipophilicity and the hydrophilicity of the emulsifier can be varied.

Whereas many emulsions and other disperse systems can be stabilized by using clas-
sical emulsifiers and thickeners, certain types of emulsion and other disperse systems
can until now not be stabilized as needed. A decisive factor for the stability of an emul-
sion is the correct choice of the emulsifier and the concentration of emulsifier used in
the system. The characteristics and concentrations of all substances present in the
system have to be taken into consideration.

Emulsions are an important product in a variety of different fields of use. They are, for
example, used for the preparation of food products and cosmetic, dermatological and
other pharmaceutical preparations. Food products are often stabilized by natural emul-
sifiers to stabilize the liquid-liquid or solid-liquid interfaces. Cosmetic preparations are
normally prepared to strengthen or rebuild the natural functions of the skin as barrier
against environmental influences. Pharmaceutical compositions usually comprise one
or several active principals in an effective concentration and other pharmaceutically
acceptable components, e. g. an emulsifier.

Already 100 years ago, emulsions based on paraffin and water were prepared and sta-
bilized by the addition of various salts. It was also described decades ago that a reduc-
tion in the required amount of an emulsifier can be achieved by adding other stabilizing
agents to the composition. These substances accumulate, for example, at the oil/water
phase boundary in the form of a layer. As a result of which coalescence of the disperse
phase is prevented. It was observed that microscopic solid particles, for example, can
be used to substitute emulsifiers as stabilization agent in emulsions.

However, even when coalescence of the droplets can be prevented by e. g. surfac-
tants, another type of instability can still occur, namely creaming and sedimentation.
Disperse systems on earth are under permanent gravitational stress unless the densi-
ties of the disperse phase and the continuous phase are exactly matched. If the density
of the disperse phase is higher than that of the solvent, after a certain period of time a
sediment of colloids is formed. If the density of the disperse phase is lower, the colloids
normally cream up. In an ideal case, the creaming or sedimentation of colloids should
also be avoided. In order to achieve this, a further component like a thickener is often
applied to reduce the speed of creaming or sedimentation.

It is one object of this invention to provide with a new method for stabilization of dis-
perse systems, particularly of emulsions and suspensions, against creaming or sedi-
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3
mentation by adding a new network-inducing component. Preferably, emulsions and
suspensions which are stable against coalescence or aggregation are further stabilized
against creaming or sedimentation.

As network inducing component a compound or a mixture of compounds is understood
which induces a network formation of the oil-droplets (or suspension particles) such
that no individual droplets or particles can freely cream-up or sediment.

The invention deals with a method for stabilization of a disperse system (e.g. emulsions
or suspensions) which normally is not stable against sedimentation or creaming com-
prising the step of adding to said disperse system at least one network-inducing com-
ponent. If the disperse system comprises two liquid phases it is stabilized against
creaming by adding to said disperse system at least one network-inducing component.
If the disperse system comprises one liquid phase and one solid phase it is stabilized
against sedimentation by adding to said disperse system at least one network-inducing
component.

In a particular embodiment of the invention, 1 to 30 %, preferably 1 to 20 %, of one or
several emulsifiers and/or 1 to 10 %, preferably 5 to 10 %, especially 7 to 10 % of one
or several water-soluble polymers are added to said disperse system as network-
inducing component. The percentages are always given by weight with respect to the
total weight of the composition.

Preferably, 1 to 20 %, especially 10 to 20 %, of one or several emulsifiers, is added as
network-inducing component to said disperse system. The network-inducing compo-
nent added to said disperse system can also consist of 1 to 10 %, especially 5 1o 10 %
of one or several water-soluble polymers. The network-inducing component added to
said disperse system can also consist of one or several emulsifiers and one or several
water-soluble polymers.

The method for stabilization of a disperse system according to the invention preferably
is used when the disperse system comprises two liquid phases (e.g. oil and water; sili-
cone oil/water). The method for stabilization of a disperse system can also be used
when the disperse system comprises one liquid phase and one solid phase (e.g. solid
impurities and oil).

In a preferred embodiment for stabilization of a disperse system, 1 to 20 % of one or
several emulsifiers is added as network-inducing component to said disperse system.
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4
In a further embodiment of the invention, 1 to 10 % of one or several water-soluble
polymers is added as network-inducing component to said disperse system.

In a particular embodiment of the invention, the stabilization of a disperse system is
achieved by adding 1 to 20 % of one or several emulsifiers and 1 to 5 % of one or sev-
eral water-soluble polymers as network-inducing component to said disperse system.

Preferably, 10 to 20 % of one or several emulsifiers are added as network-inducing
component to a disperse system.

Alternatively, 1 to 10 % of one ore several water-soluble polymers are added as net-
work-inducing component to said disperse system.

The invention furthermore deals with a method for stabilization of a disperse system,
wherein a solution of one or several emulsifiers in water is added as network-inducing
component to said disperse system.

As network-inducing component one or several emulsifiers from the group of ethoxy-
lates of alkyl polyethylene glycol ethers can be used. Preferred emulsifiers are from the
group of non-ionic surfactants Lutensol (producer: BASF AG) which are added as net-
work-inducing component to said disperse system.

As water-soluble polymers, polymers from the group of polyvinyl alcohols, polyvinyl
pyrollidones, polyethylene glycols, polyethylacrylates, polyhydantoines,
poly(hydroxyacrylic acids), and polyethylene glycols are added as network-inducing
component. Also water-soluble copolymers can be used.

The invention also deals with a disperse system which is stabilized against sedimenta-
tion or creaming according to the method as described above.

The network-inducing component can preferably consist of one or several emulsifiers
from the group of ethoxylates of alkyl polyethylene glycol ethers, particularly one of the
commercially available non-ionic surfactants Lutensol (e.g. Lutensol TO3, TO5, TO6,
TO7, TO8, TO10 and TO12 produced by BASF, Germany), polyethylene fatty acid es-
ters, polyethylene alkyl ethers, polyethylene polypropylene alkyl ethers and polypropyl-
ene glycol ethers.

Preferred network-inducing components are compounds of formula (1)
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R-O(CH,-CH,-0),-H
()]

wherein R is alkyl with 10 to 15 carbon atoms, preferably 12 to 14 carbon atoms, par-
ticularly 13 carbon atoms, and

n is from 2 to 30, preferably from 3 to 20.

In a preferred embodiment, R is i-CisHzand nis 3, 5, 6, 6,5, 7, 8, 10, 12, 15 or 20.
These compounds can also be used as mixtures.

The network-inducing component added can also be one or several water-soluble
polymers from the group comprising e.g. polyvinyl alcohols, polyvinyl pyrrolidones,
polyethylene glycols, polyethyl acrylates, polyhydantoines, poly(hydroxy-acrylic acids),
polymethacrylic acids, polypropylene glycols.

According to a preferred embodiment of the invention, a method for stabilization of an
oil-in-water emulsion is provided by adding 5 to 20 % of an emulsifier and/or 1 to 5 % of
a water-soluble polymer to this oil-in-water emulsion.

The method for stabilization of disperse systems can be used for the preparation of
various food, cosmetic, dermatological or pharmaceutical products. Further co-
emulsifiers can also be used (e.g. 0.1 to 1.5% by weight). In principle, emulsifier mi-
celles and/or water-soluble polymers are useful as network-inducing component ac-
cording to this invention. In order to stabilize the disperse system, the water-soluble
polymer induces the formation of a network of the oil-droplets within the system.
Whereas in an emulsion for example the small individual droplets are stable against
creaming for a certain period of time (depending inter alia on the droplet diameter, the
density difference and the viscosity of the system), they tend to become unstable as
soon as small clusters (so-called flocs) are formed. With increasing network-inducing
component concentration, often the stability of the emulsion first decreases because of
the formation of flocs. However, by adding the above mentioned emulsifiers/ polymers
to the system, the formation of an oil-droplet-network can be induced which stabilizes
the emulsion against creaming.

The following water-soluble polymers are particularly useful according to this invention,
polyvinyl alcohols, polyvinyl pyrrolidones, polyethylene glycols, polyethyl acrylates,
poly(hydroxy-acrylic acids) and polymethacrylic acids.
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The following examples illustrate the present invention. The percentages provided are
percentages by weight based on the total weight of the respective preparation.

Examples:

Example 1: Use of Lutensol TO8 as network-inducing component

An oil-in-water-emulsion was prepared at room temperature by using a laboratory ho-
mogenizer (Ultra-Turrax T50) with 1 minute of continuous homogenization (10000
rpm). This starting emulsion was prepared by using

28.5 g of silicone oil (plasticizer AK100, producer: Wacker Chemie AG, Munich),

1.5 g of an emulsifier (sodiumdodecylsulfate} and

70 g of water.

For the testing of the stability of the emulsions at room temperature, the following
emulsions A, B, C, D, E and F were prepared:

TestA)

50 ml of the emulsion as prepared above and 25 ml of pure water were mixed and ho-
mogenized for 3 minutes (800 rmp). The resulting emulsion was transferred in a glass
cell for further observation.

TestB)

The same procedure was applied as described under Test A, however, 25 ml of a solu-
tion containing 9 % of the non-ionic surfactant Lutensol TO8 (producer: BASF Akti-
engesellschaft, Ludwigshafen) in water was used, such that the final emulsion contains
3 % of Lutensol TO8.

Test C)

The same procedure was applied as described under Test A, however, 25 ml of a solu-
tion containing 18 % of the non-ionic surfactant Lutensol TO8 (producer: BASF Akti-
engesellschaft, Ludwigshafen) in water was used.
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Test D)

The same procedure was applied as described under Test A, however, 25 ml of a solu-
tion containing 30 % of the non-ionic surfactant Lutensol TO8 (producer: BASF Akti-
engesellschaft, Ludwigshafen) in water was used.

TestE)

The same procedure was applied as described under Test A, however, 25 ml of a solu-
tion containing 45 % of the non-ionic surfactant Lutensol TO8 (producer: BASF Akti-
engesellschaft, Ludwigshafen) in water was used.

Test F)

The same procedure was applied as described under Test A, however, 25 ml of a solu-
tion containing 60 % of the non-ionic surfactant Lutensol TO8 (producer: BASF Akti-
engesellschaft, Ludwigshafen) in water was used.

The stability of all six test emulsions was observed for a period of more than 24 hours.

After 1 minute at room temperature all six test emulsions (A, B, C, D, E and F) were
stable, no creaming was observed.

After 10 minutes, some creaming was observed for test emulsions A and B.

After 1 hour, considerable creaming was observed in test emulsions A, B, C and D.
The test results after 1 hour at room temperature are shown in Fig. 1.

After 5 hours at room temperature, creaming was observed for test emulsions A, B, C,
D and E, whereas test emulsion F was stable against creaming. The test results after 5
hours are shown in Fig. 2.

The instability of the test emulsions can be described by measuring the volume of the
water phase every 5 minutes. The results are shown in Fig. 3. In this Fig. 3 the volume
of the water phase mesured in ml ([V]) is shown as a function of time in minutes ([T]).

As it easily can be seen, the emulsion containing 1 % sodiumdodecylsulfate and the
highest concentration of Lutensol TO8 was completely stable against creaming for a
period of 5 hours.
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8
The emulsion containing 1 % of sodiumdodecylsulfate, but containing no network-
inducing component was found to be very unstable, whereas the test emulsions B, C,
D and E showed some stabilizing effect of the network-inducing component.

Example 2: Use of polyvinyl pyrrolidone as network-inducing component

An oil-in-water emulsion was prepared at room temperature by using a magnet stirrer
(at 800 rpm) for 1 hour of continuous stirring. The starting emulsion was prepared with:

28.5 g paraffin oil (from Roth),

1.5 g Lutensol TO8 (from BASF Aktiengesellschaft) and

70 g of water.

For the testing of the stability of the emulsions at room temperature, the following
emulsions A, B, C, D, E, F, were prepared:

TestA)

50 ml of the emulsion as prepared above and 25 ml of pure water were mixed and ho-
mogenized for 3 minutes with a magnet stirrer at 800 rpm. The resulting emulsion was
transferred in a glass cell for further observation.

TestB)

50 ml of the emulsion as prepared above and 25 ml of solution containing 3 % Kollidon
90 F (polyvinyl pyrrolidone; producer BASF Aktiengesellschaft) in water were mixed
and homogenized for 3 minutes with a magnet stirrer at 800 rpm, such that the final
emulsion contains 1 % Kollidon S0 F.

Test C)

50 ml of the emulsion as prepared above and 25 ml of solution containing 9 % Kollidon
90 F were mixed and homogenized for 3 minutes with a magnet stirrer at 800 rpm,
such that the final emulsion contains 3 % Kollidon 90 F.
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Test D)

50 ml of the emulsion as prepared above and 25 ml of solution containing 15 % Kolli-
don 90 F were mixed and homogenized for 3 minutes with a magnet stirrer at 800 rpm,
such that the final emulsion contains 5 % Kollidon 90 F.

TestE)

50 ml of the emulsion as prepared above and 25 ml of solution containing 21 % Kolli-
don 90 F were mixed and homogenized for 3 minutes with a magnet stirrer at 800 rpm,
such that the final emulsion contains 7 % Kollidon 90 F.

Test F)

50 ml of the emulsion as prepared above and 25 ml of solution containing 30 % Kolli-
don 90 F were mixed and homogenized for 3 minutes with a magnet stirrer at 800 rpm,
such that the final emulsion contains 10 % Kollidon 90 F.

The stability of all six test emulsions A, B, C, D, E and F was observed for a period of
24 hours.

After 10 minutes creaming was observed in test emulsions A, B, C and D (see Fig. 4).

After 2 hours creaming was observed in test emulsions A, B, C and D, emulsions E and
F were still stable against creaming (see Fig. 5).

The creaming profiles (as described in example 1) for the test emulsions are shown in
Fig. 6. The emulsion containing no network-inducing component or only 1% of Kollidon
90 F was found to be very unstable (top of Fig. 6). The emulsions containing 7% or
10% of Kollidon 90 F were stable over a period of more than 2 hours.
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Patent claims

Method for stabilization of a disperse system which normally is not stable against
sedimentation or creaming comprising the step of adding to said disperse system
at least one network-inducing component.

Method for stabilization of a disperse system according to claim 1, wherein the
disperse system comprises two liquid phases and is stabilized against creaming by
adding to said disperse system at least one network-inducing component.

Method for stabilization of a disperse system according to claim 1, wherein the
disperse system comprises one liquid phase and one solid phase and is stabilized
against sedimentation by adding to said disperse system at least one network-
inducing component.

Method for stabilization of a disperse system according to one of the claims 1 to 3,
wherein 1 to 30 % of one or several emulsifiers and/or 1 to 10 % of one or several
water-soluble polymers are added as network-inducing component to said disperse
system.

Method for stabilization of a disperse system according to one of the claims 1 to 4,
wherein 1 to 20 % of one or several emulsifiers of the general formula (l)

R-O(CH,-CH,-0),-H
()]

wherein R is alkyl with 10 to 15 carbon atoms, and n is from 2 to 30, preferably
from 3 to 20, is added as network-inducing component to said disperse system.

Method for stabilization of a disperse system according to one of the claims 1 to 4,
wherein 1 to 10 % of one or several water-soluble polymers is added as network-
inducing component to said disperse system.

Method for stabilization of a disperse system according to one of the claims 1 to 6,
wherein 1 to 20 % of one or several emulsifiers and 1 to 10 % of one or several
water-soluble polymers is added as network-inducing component to said disperse
system.
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10.

11.

12.

13.

14.

15.

11
Method for stabilization of a disperse system according to one of the claims 1 to 7,
wherein 10 to 20 % of one or several emulsifiers are added as network-inducing
component to said disperse system.

Method for stabilization of a disperse system according to one of the claims 1 to 8,
wherein 5 to 10 % of one ore several water-soluble polymers are added as net-
work-inducing component to said disperse system.

Method for stabilization of a disperse system according to one of the claims 1 1o 9,
wherein a solution of one or several emulsifiers in water is added as network-
inducing component to said disperse system.

Method for stabilization of a disperse system according to one of the claims 1 to
10, wherein one or several emulsifiers from the group of ethoxylates of alkyl poly-
ethylene glycol ethers are added as network-inducing component to said disperse
system.

Method for stabilization of a disperse system according to one of the claims 1 to
11, wherein one or several emulsifiers from the group of non-ionic surfactants
Lutensol are added as network-inducing component to said disperse system.

Method for stabilization of a disperse system according to one of the claims 1 to
10, wherein one or several water-soluble polymers from the group of polyvinyl al-
cohols, polyvinyl pyrollidones, polyethylene glycols, polyethylacrylates, polyhydan-
toines, poly(hydroxyacrylic acids), and polyethylene glycols are added as network-
inducing component to said disperse system.

Method for stabilization of a disperse system according to one of the claims 1 to
13, wherein the network-inducing component is added to a disperse system which
already contains 0.1 to 1.5 % of an emulsifier.

Disperse system stabilized against sedimentation or creaming prepared according
to the method as described in claims 1 to 14.



WO 2007/141263 PCT/EP2007/055512

1G.1 "




WO 2007/141263 PCT/EP2007/055512

1G.2 205




WO 2007/141263

FIG.3

3/6

PCT/EP2007/055512

7 lllli"l'-
45 - “m....mmmgmmﬂmnA::.”':
40 “0::"“- AAAA‘AAA '....‘...............

¢ AA ...‘.
35+ - A o*°
L 4 A °® . o
A e 0% TO8
1T = 4Ll = 3% TO8
25{ = L e A 6% TOS8
S . R *10% TO8
201 = .° -15% TO8 —
15- Ae° *20% TO8 e
. ° m——
® _m———
10{ ¢ =
H ‘t I e
51m, e
OM‘ ................ ‘:--:----::-:--::--v-:‘::-:----::“:
0 50 100 150 200 250 300



WO 2007/141263 PCT/EP2007/055512

IG.4




WO 2007/141263 PCT/EP2007/055512

1G.5 >




WO 2007/141263

FIG.6

m
B AAAAAAAAAA
T

A pp@d

goanat

PCT/EP2007/055512

6/6

A AAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAA AAAA.‘....“66‘

A ee® :
DDDEE’IS’DDDDDDD
DDDDDDD ‘...

0006000000

OOOOOOOOOOZAAAAAAAAAA

090 AADAA

AAAAAAAA

200 250 300



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2007/055512

. CLASSIFICATION OF SUBJECT MATTER

N B61F17700  BO1F3/08

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

B. FIELDS SEARCHED

Minimum documentatlon searched (classification system followed by classification symbols)

BO1F

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

EPO-Internal

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X EP 0 420 497 A1 (DU PONT [US])
3 April 1991 (1991-04-03)

page 2, line 31 - line 42; claims
1-13,15-20,22,36,37; examples 1-24
page 3, line 57 - page 4, 1ine 11
page 4, Tine 31 - Tine 48

page 5, line 45 - line 53

X DE 33 30 220 A1l (HENKEL KGAA [DE])

7 March 1985 (1985-03-07)

page 10, 1ine 1 - 1ine 15; claims 1-4
page 11, line 7 - line 29

page 13 - page 17

o

1,3-5,
11,12,15

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

* Spedcial categories of cited documents :

"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 afier the international
filing date

invention

which is cited 1o establish the publication date of another
citafion or other special reason {as specified)

*T* later document publishad afier the international filing date
or priority date and not in conflict with the application but
cited to undersiand the principle or theory undertying the

"X' document of particular relevance; the claimed invention
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 alone

'Y* document of patticular relevance; the claimed invention
cannot be considered to involve an inventive step when the

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

*0O* document referring to an oral disclosure, use, exhibition or document is combined with one or mote other such docu—
other means ments, such combinalion being obvious to a person skilled
*P* document published prior to the infernational 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 interational search Date of mailing of the intemational search report
24 September 2007 05/10/2007
Name and mailing address of the ISA/ Authorized officer

B o aong 51051 eponl DE LA MORINERIE, B

Form PCT/ISA210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application Ne

PCT/EP2007/055512

C(Contlnuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

X

WO 2006/007630 A (JUROX PTY LTD [AU];
WHITTEM EDWARD LIONEL BRUCE [AU]; LAU KAI
KIN [AU]) 26 Jdanuary 2006 (2006-01-26)
page 2, line 16 - line 22; claims
1,4-7,9-11,15-17,22-31,34,35

page 6, line 15 - line 17

WO 2004/097853 A (CARBON NANOTECHNOLOGIES
INC [US]) 11 November 2004 (2004-11-11)
page 3, line 5 - line 12; claims

46,49 ,50,55-58,60,65,66,70-73; figure 1;
example 1

page 6, 1ine 5 - Tine 8

page 7, line 35 - line 38

page 8, line 14 - line 15

page 9, line 31 - page 10, line 34

page 11, line 1 - page 12, line 33

WO 03/059311 A1 (UNILEVER PLC [GBI;
UNILEVER NV [NL]; LEVER HINDUSTAN LTD
[IN]) 24 July 2003 (2003-07-24)

page 16, 1ine 1 - page 19, 1ine 19; claims
1,2,6

US 4 043 829 A (RATLEDGE EDWARD L ET AL)
23 August 1977 (1977-08-23)

column 2, line 39 - column 3, line 60;
claims 1-16; example 2

column 4, line 20 - line 39

GB 2 049 425 A (SUMITOMO CHEMICAL CQ)

31 December 1980 (1980-12-31)

page 1, line 61 - page 2, line 7; claims
1,9,12; examples 1-5; tables 1,2

page 2, line 26 - line 32

WO 2004/028677 A (THEROX INC [US])

8 April 2004 (2004-04-08)

claims 1-3,10,11,16-18,20-22; figure 2

1,2,15

1,2,15

1’476597

15

5,11,12

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




INTERNATIONAL SEARCH REPORT

international application No

PCT/EP2007/055512
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0420497 Al 03-04-1991 AU 641435 B2 23-09-1993
AU 6432290 A 18-04-1991
BR 9007665 A 02-06-1992
CA 2066759 Al 22-03-1991
DE 69008471 D1 01-06-1994
DE 69008471 T2 27-10-1994
DK 420497 T3 24-05-1994
EP 0493471 Al 08-07-1992
ES 2063287 T3 01-01-1995
HU 60590 A2 28-10-1992
IE 903411 Al 10-04-1991
JP 5500507 T 04-02-1993
PT 95388 A 25-06-1991
WO 9103937 Al 04-04-1991
- ZA 9007574 A 27-05-1992
DE 3330220 Al 07-03-1985 JP 60502052 T 28-11-1985
ZA 8406505 A 24-04-1985
W0 2006007630 A 26-01-2006  NONE
WO 2004097853 A 11-11-2004 EP 1623437 Al 08-02-2006
JP 2006525220 T 09-11-2006
WO 03059311 Al 24-07-2003 AU 2002352258 Al 30-07-2003
BR 0215551 A 21-12-2004
EP 1465588 Al 13-10-2004
MX  PAD4006930 A 06-12-2004
US 2003180243 Al 25-09-2003
US 2003190296 Al 09-10-2003
US 4043829 A 23-08-1977  NONE
GB 2049425 A 31-12-1980 AU 531538 B2 25-08-1983
AU 5610280 A 18-09-1980
BG 35027 A3 16-01-1984
BR 8001488 A 11-11-1980
CA 1143284 Al 22-03-1983
DE 3009944 Al 25-09-1980
DK 108080 A 17-09-1980
EG 14220 A 30-06-1984
ES 8103917 Al 01-07-1981
FR 2451163 Al 10~-10-1980
HU 185785 B 28-03-1985
IN 1561486 Al 07-05-1983
IT 1174281 B 01-07-1987
JP 1440789 C 30-05-1988
JP 55124707 A 26-09-1980
JP 62046521 B 02-10-1987
MX 5837 E 01-08-1984
NZ 193130 A 23-11-1982
PL 222732 Al 01-12-1980
TR 20671 A 21-04-1982
us 4303640 A 01-12-1981
ZA 8001241 A 25-03-1981
M 3180 Al 22-09-1980
WO 2004028677 A 08-04-2004 AT 354433 T 15-03-2007

Form PCT/1SA/210 {patent tamily annex) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2007/055512
Patent document Publication Patent family Publication
cited in search report date member(s) dale
WO 2004028677 A ) AU 2003276952 Al 19-04-2004
DE 60312010 T2 05-07-2007
DK 1545757 T3 02-04-2007
EP 1545757 A2 29-06-2005
JP 2006500424 T 05-01-2006
Us 2004057906 Al 25-03-2004
US 2006193799 Al 31-08-2006
US 2006193878 Al 31-08-2006

Form PCT/#SA/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 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

