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LIQUID THICKENERS FOR AQUEOUS SYSTEMS

Technical Field

The present invention is directed to liquid thickeners for aqueous systems
containing polyurethane associdive thickeners and ethoxylaed glycerides and to their
use in the preparaion of thickened aqueous systems, suwch as cosmetics, laex paints,
wder-based inks and printing pastes, paper coaings agents, detergents.

The liquid thickeners of the invention, advantageously, contain neither an organic
solvent, nor voldile organic compounds, nor other viscosity suppressing agents, they
can be easily incorporded into aqueous systems and are aceptable for cosmetic use.
Background Art

Polyurethane associaive thickeners are well known and described in many pub-
lictions (suwch as in US 4,079,028 and US 4,155,892, both assigned to Rohm and
Haas).

They are characterised by the simultaneous presence in their structure of urethane
groups and hydrophilic and hydrophobic chains.

Their use as thickeners in waer based systems, suwch as ldex paints, is widespread.

Nonetheless, they suffer of some disadvantages.

Their incorporaion in dry form into aqueous systems is diffiault and can involve
extensive manipulaion, as their hydrophobic chains hinder rapid dissolution in wder;
on the other hand, their thickening capacity prevents the preparaion of highly con-
centraed aqueous solutions tha could be used as liquid thickeners.

Many atempts to prepare highly concentraed thickener compositions containing
associdive polyurethanes are reported in the literaure. It has been suggested: to add
solvents and/or surfactants; to reduwce the molealar weight of the polyurethane; to in-
corporde in the thickener formulaion specific compounds acting as viscosity reduwcers
(see e.g. US 5,378,756, US 5,425,806, US 5,959,013, US 6,090,876, US 6,150,445).

While performing their intended function, organic solvents often constitute a
potential environmental, safety and health hazard.

Certain surfactants, suwch as alkoxylaed phenols, are toxicologically objectionable;
others are not so efficient in redwcing the viscosity of the thickener, especially in the
case of highly active, extremely pseudoplastic thickeners, or they give rise to unstable
compositions, or they adversely affect some properties in applictions.

The environmental and toxicity hazard relaed to the use of solvents and certain
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surfactants as well as the unsaisfactory efficiency of the thickener of prior art has
prompted the applicant to perform an extensive research with the scope of providing a
liquid thickener, based on associdive polyurethanes, which is pourable and can be
easily incorporaed into aqueous systems, is effective, is stable over time, is aceptable
for cosmetic use, and is devoid of organic solvents and volaile organic compounds.
Disclosure of Invention

It has now been found tha a liquid thickener for aqueous systems containing, as
viscosity suppressing agent, from 5 to 40% wt of ethoxylaed mono- and/or di-
glycerides of arboxylic acids having from 6 to 18 carbon @oms, from 15 to 40% wt of
a polyurethane associaive thickener, obtained from the reaction of a least one organic
polyisocyande, & least one waer soluble polyether diol and a least one hydrophobic
cpping agent containing from 10 to 24 carbon a@oms, from 20 to 80% wt of wder, and
which is devoid of organic solvents, voldile organic compounds and other viscosity
suppressing agents, exhibits the characteristics mentioned in the above paragraph.

Surprisingly, it has been found tha ethoxylaed mono- and/or di-glycerides of
arboxylic acids having from 6 to 18 carbon @oms, while being more effective as
viscosity redwers than conventional surfactants, are able to generdae liquid thickeners
based on associaive polyurethanes which exhibit a very good thickening efficiency,
and also have a very favourable toxicological profile.

According to a particularly advantageous aspect of the invention, the above
described ethoxylaed mono and/or di-glycerides are also effective as stabiliser of the
liquid thickeners.

The mono and/or di-glycerides useful for the realisaion of the present invention are
known and described for example in US 3,934,003. They can be prepared, for
example, by reacting ethylene oxide with partial glycerides, which can be obtained by
fractionaing naural oil faty acids, or by ethoxylaion of glycerine followed by ester-
ificaion of the resulting product with faty acids.

They are commonly used as emulsifiers in cosmetics and pharmaceuticals,
lubricants, mold release compounds, plasticizers...

In cosmetics, ethoxyladed mono- and/or di-glycerides of faty acids are particularly
appreciaed, as they also act as emollient components.

The mono and/or di-glycerides of the invention are wder soluble, and are
ethoxylaed with from 4 to 12 moles of ethylene oxide.

Acording to a preferred aspect of the invention, the liquid thickener comprises an

associdive polyurethane obtained from the reaction of & least one organic poly-
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isocyande, & least one waer soluble polyether diol and a least one hydrophobic
capping agent containing from 12 to 24 carbon a@oms.

Examples of utilisable polyurethanes are linear or branched polyurethanes obtained
from the reaction of polyethylene glycol or polypropylene glycol (having an average
moleanlar weight of 4,000 to 14,000), linear or branched monohydric alcohols
containing from 10 to 24 carbon a@oms and of one ore more isocyandes selected from
hexamethylene-1,6-diisocyanae,
I-isocyanaomethyl-5-isocyando-1,3,3-trimethylcyclohexane, 4,4'-dicyclohexyl
methane diisocyanae, 1,6-diisocyanao-2,4,4-trimethylhexane, 2,6- and
2,4-tolylenediisocyande, hexamethylene- 1,6-diisocyande isocyanurae, optionally in
the presence of a polyfunctional alcohol (swch as trimethylolpropane); the
polyurethanes generally have an average moleaular weight of 6,000 to 30,000.

The liquid thickeners of the invention are devoid of solvents, voldile organic
compounds and other viscosity suppressing agents, i.e. they contain less than 1% wt of
the sum of said substances.

The associdive polyurethane contained in the liquid thickener of the invention may
be newtonian, i.e. highly effective a& mid-high shear rae, or even pseudoplastic, i.e.
highly effective & low shear rae.

It has been found tha ethoxylaed mono- and/or di-glycerides of sauraed faty
acids having from 8 to 14 carbon a@oms, ethoxylaed with 6 to 7 moles of ethylene
oxide, are particularly suitable as viscosity redwers even in the case of highly active,
extremely pseudoplastic polyurethanes.

In the present text, with the expression "extremely pseudoplastic polyurethane” we
mean an associdive polyurethane thickener prepared from hydrophobic capping agents
containing & least 16 carbon &oms.

Liquid thickeners comprising associaive compounds are normally used to thicken
binder-containing compositions, suwch as waer-based paper coding agents and waer
based varnish and paints.

Suitable binders are emulsion binders, siwch as alkyd resins, and laex binders, such
as polyvinyl acetae, copolymers of vinyl acetae and acrylae, and/or ethylene, and/or
vinyl chloride, and/or styrene, polyacrylaes.

The liquid thickeners of the invention have proven to be suited to thicken aqueous
based binder-containing compositions.

A particularly preferred liquid thickener according to the present invention, which,

unexpectedly, has been found well suited for use even in binder-free aqueous com-
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positions, contains from 5 to 30% wt of mono and/or di-glycerides of caprylic and
apric acids ethoxylaed with about 6 moles of ethylene oxide, from 15 to 30% wt of
an associdive polyurethane obtained from the reaction of polyethylene glycol,
4,4'-dicyclohexyl methane diisocyanae and/or
1-isocyanaomethyl-5-isocyanao-1,3,3-trimethykyclohexane and C | -C, branched
monohydric akcohol, preferably C | or C,y Guerbet akohol, and having a moleaular
weight of about 6,000 to 20,000, and from 40 to 80% wt of water; this preferred liquid
thickener is colourless, transparent, remarkably stable over time and can be advan-
tageously used to obtain thickened, transparent and colourless cosmetic and detergent
formulaions, even in the absence of an organic binder.

The liquid thickeners of the invention cn be prepared by reacting a least one
organic polyisocyande, & least one waer soluble polyether diol and a least one hy-
drophobic capping agent to obtain an associdive polyurethane, and then mixing the
polyurethane with the proper amount of ethoxylaed mono- and/or di-glycerides of
arboxylic acids having 6 to 18 carbon @oms and adjusting the amount of water prior
or after the mixing step.

The associdive polyurethanes are prepared acording to techniques generally
known for the synthesis of urethanes, preferably in suwch a way tha no isocyanae
remains unreacted.

Waer should be excluded from the reaction since it would react with the isocyanae
functionality.

Anhydrous conditions are achieved by preliminary drying of reactants.

The reaction is run preferably without any solvent.

The reaction temperaure should be selected in order to obtain reasonably fast
reaction and polymer viscosity while avoiding undesirable side reactions.

According to a preferred embodiment, the liquid thickener according to the
invention is prepared by adding the ethoxylaed mono and/or di-glyceride immediaely
after the preparaion of the associaive polyurethane, while still in molten form.

If the above described melt or solvent free process is used to prepare the associdive
polyurethane, the polyglycol is placed in a mixer, heaed and de-wdered for several
hours.

The vaaium is released and the temperaure is stabilised.

The polyisocyanae and caalyst are added and after a suitable reaction time, the
capping agent is added and allowed to react. The ethoxylaed mono and/or di-glyceride
is then preferably added to the molten polyurethane and then the polyurethane is
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dispersed in waer.

Alternatively, the liquid thickener of the invention can be obtained by mixing the
proper amounts of associdive polyurethane in dry form, of ethoxylaed mono- and/or
di-glycerides of carboxylic acids having from 6 to 18 carbon a@oms and the proper
amount of waer.

It is another object of the present invention a process for the preparaion of liquid
thickeners, comprising the following steps: a) reacting & least an organic poly-
isocyande, & least a wader soluble polyether diol and & least a hydrophobic capping
agent containing from 10 to 24 carbon @oms, to obtain an associdive polyurethane,
preferably in molten form; b) mixing the polyurethane, preferably in molten form, with
from 0.1 to 2.7 parts by weight of ethoxylaed mono and/or di-glycerides of carboxylic
acids having from 6 to 18 carbon @oms and with from 0.5 to 5.3 parts by weight of
wder.

The liquid thickener acording to the invention are particularly suited for the
preparaion of cosmetics, suwch as shampoos, hair lotions and creams, masks; laex
paints; waer-based paper coaings; cleaners, in particular household cleaners
containing acids as the active ingredients, suwch as metal cleaners, de-scalant, toilet
bowl cleaners, amtomaic dishwasher rinse additives, and the like.

The liquid thickeners of the invention are characterised by an exceptionally low
viscosity combined with high thickening efficiency, even when they contain highly
active associdive polyurethanes.

Moreover, the ethoxylaed glycerides of the invention permit to obtain stable
aqueous compositions tha do not separae during stock & room temperaure and are
easy to handle during synthesis of the thickener.

EXAMPLES

Example 1-6. Viscosity of liquid thickeners prepared from a
molten polyurethane.

Example 1

A reaction vessel, equipped with internal thermometer, stirrer and cooler, is filled,
under nitrogen amosphere and a room temperaure with 254.3 g of a 4,000 average
molealar weight polyethyleneglycol.

The polyethyleneglycol is melted, heaed to 110 °C and dehydraed for 3 hours
under vaauum; the temperaure is then stabilised a 75 °C and the reactor content
placed under a nitrogen blanket.

28.3 g of 1-isocyan@omethyl-5-isocyanao-1,3,3-trimethylcyclohexane
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(isophoronediisocyanae or IPDI) are then added to the reactor together with 2.8 g of
trimethylolpropane and 0.1 g of dibutyltin dilaurae as caalyst, under stirring.

The temperaure is raised to 110 °C and the reaction is allowed to proceed until the
titrimetric determinaion of the free NCO-groups gives the theoretical value (value
determined in this example as well as in the other examples acording to the standard
method ASTM D2572).

Subsequently, 6.8 g of Isakhem 123 (C ,-C,; primary monobranched alcohols from
Condea) and 7.7 g of Isalchem 145 (C ,-C,5 primary monobranched alcohols produced
by Condea) are added.

After 1 hour of reaction, the polymer is checked to be NCO-negdive according to
the I.R. spectrum.

Finally, the molten polymer is diluted with 300 g of Sterol CC 595 (PEG-6 cpric-
aprylic glyceride, from Cesalpinia Chemials) and 400 g of demineralized water to
give a solvent free liquid thickener made of about 30% polyurethane/30% Sterol CC
595 / 40% wder, having Brookfield Viscosity & 20 °C of 7,320 mPa*s (S06; 50 rpm).

The obtained liquid thickener is transparent and colourless.

Examples 2-6 (compardive examples).

The procedure of Example 1 was repeaed with the exception tha Sterol CC 595
was replaced by the nonionic viscosity suppressing agents listed below, to obtain
liquid thickeners having the composition and Brookfield viscosity & 20 °C reported in
Table 1.

Viscosity suppressing agents (trade name=chemical naure, producer):
Rolfor 123/6.5 = C,,-C,; alcohol 6.5 OE, Cesalpinia Chemicals;
Rolfor TR/40 = Isotridecyl Akcohol 40 OE, Cesalpinia Chemicals;
Rolfor TR8/L = Isotridecyl Alcohol 8 OE, Cesalpinia Chemicals;
Borchigen DFN = Benzyl p-hydroxy biphenyl ethoxylaed, Borchers.

The viscosity daa reported in Table 1 show tha the ethoxylaed glyceride of the
invention lowers the viscosity of the hydrophobiclly modified polyurethane thickener
better than commercially available viscosity suppressing agents, even & high
percentage of active mdter (polyurethane).

Table 1

Example Viscosity Polyurethane Viscosity Viscosity
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7
suppressing %o (WIW) suppressing (mPa*s)
agent agent % (w/w)
1 Sterol CC595 30% 30% 7,320
2% Rolfor 30% 30% 17,000
123/6.5
3% Rolfor 20% 20% 9.860
123/6.5
4% Rolfor TR/40 20% 20% >100,000
5% Rolfor TR8/L 30% 30% >100,000
6% Borchigen 20% 20% >100,000
DFN

*Comparaive examples

Examples 7-14. Viscosity of liquid thickeners prepared from
polyurethane in dry form.

Preparaion of an associdive polyurethane (Polyurethane A) in dry form:

A reaction vessel, equipped with internal thermometer, stirrer and cooler, is filled,
under nitrogen amosphere and & room temperaure with 255.1 g of a 4,000 average
molealar weight polyethyleneglycol. The polyethyleneglycol is melted, heaed to 110
°C and dehydraed for 3 hours under vaauum; the temperaure is then stabilised & 75
°C and the reactor content placed under a nitrogen blanket.

28.3 g of isophoronediisocyanae are then added to the reactor together with 2.9 g
of trimethylolpropane and 0.1 g of dibutyltin dilaurae as caalyst under stirring.

The temperaure is raised to 110 °C and the reaction is allowed to proceed until the
titrimetric determinaion of the free NCO-groups gives the theoretical value.

Subsequently 13.6 g of Isalchem 123 are added. After 1 hour of reaction, the
polymer is checked to be NCO-negaive acording to the I.R. spectrum.

The associdive polyurethane (Polyurethane A) was obtained as a solid, easily
friable wax after cooling.

Preparaion of the liquid thickeners:

25 g of Polyurethane A were added to a mixture of 25 g of viscosity suppressing
agent (see Table 2) and 50 g of waer under vigorous stirring for one hour and then the

liquid thickener was stored a& 20°C.
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Beside those cited above, the viscosity-suppressing agents listed here below were

also evaluaed:

Viscosity suppressing agents (trade name=chemical naure, producer):
Sterol LG 492 = PEG-7 glyceryl cocoae, Cesalpinia Chemiaals;
Rolfor LA 8 = Lauryl alcohol 8 OE, Cesalpinia Chemicals;
Emulson AG 7717/A = Poly-aryl phenol ethoxylaed, Cesalpinia Chemiaals;
Sorbilene LH = Polyoxyethylene20) Sorbitan monolairae, Cesalpinia Chemicals;

Tegodisperse 650 = Modified Polyether , Tego.

The relevant daa of the thus obtained liquid thickeners are reported in Table 2.

The viscosity was measured by means of a Brookfield viscometer RVT-DV-I after

tha each product had lost foam a 20°C.

Stability, expressed in months, is evaluaed by visually checking the homogeneity

of the sample.

Appearance is also evaluaed visually.

The persistence of foam, expressed in days, is also reported in Table 2.

The results show tha the ethoxylaed glycerides of the present invention are

efficient viscosity reducers for polyurethane associdive thickeners a high-mid shear

rae, suwch as Polyurethane A.

Table 2
EX. Viscosity Stability Foam Appearance  Viscosity
suppressing persistence (mPa*s)
agent
transparent
7 Sterol CC 595 >6 1 2,016
colourless
almost
8 Sterol LG 492 >6 <2 transparent 4,184
colourless
turbid
9% |Borchigen DFN >6 <2 ) 5,304
yellowish
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9
turbid
10* Rolfor LA 8 >6 3 5,416
colourless
Emulson AG turbid
11* >6 2 10,140
T717/A yellowish
turbid
12* | Sorbilene LH >6 <3 ) 14,800
yellowish
turbid
13* | Rolfor 123/6,5 <]** >20 -
colourless
Tegodisperse turbid
14%* <]** >20 -
650 yellowish

*Comparaive example

**Separded in two layers

Examples 15-20. Thickening efficiency of the liquid thickeners.

Example 15

0.3 g of Polyurethane A were added to 99.7 g of Rolflex D148, a commercial
binder polyurethanic dispersion, from Lamberti SpA.

Example 16-20

1.2 g of liquid thickener of, respectively, Example from 7 to 11 were added to 98.8
g of Rolflex D148.

The active content of associaive polyurethane thickener in each mixture of
Examples 15-20 is 0.3% by weight.

The thus prepared mixtures were each stirred for five minutes & 600 rpm, and then
stored a& 20 °C for 24 hours.

The viscosity airves were then measured with a Physica UDS200 rheometer & 20
°C.

The results are summarised in Table 3, where the low shear viscosity is reported.

The viscosity daa show tha the ethoxylaed glycerides do not adversely affect the

thickening efficiency of the polyurethane to any grea extent.

Table 3

Example Polyurethane Viscosity (mPas) (0.1
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10
s-1)
15% Polyurethane A 18,900
16 from Ex. 7 15,040
17 from Ex. 8 12,400
18* from Ex. 9 16,100
19* from Ex. 10 12,400
20% from Ex. 11 12,700

*Comparaive example

Examples 21. Viscosity of a liquid thickener prepared from a
molten extremely pseudoplastic associative polyurethane.

A reaction vessel, equipped with internal thermometer, stirrer and cooler, is filled,
under nitrogen amosphere and & room temperaure with 221.4 g of a 4,000 average
molealar weight polyethyleneglycol. The polyethyleneglycol is melted, heaed to 110
°C and dehydraed for 3 hours under vaauum; the temperaure is then stabilised & 75
°C and the reactor content placed under a nitrogen blanket.

16.4 g of isophoronediisocyanae and 0.1 g of dibutyltin dilaurae as caalyst, are
then added to the reactor under stirring. The temperaure is raised to 110 °C and the
reaction is allowed to proceed until the titrimetric determinaion of the free NCO-
groups gives the theoretical value.

Subsequently 12.1 g of 2-octyldodecanol are added. After 1 hour of reaction, the
polymer is checked to be NCO-negaive acording to the I.R. spectrum. Finally, the
molten polymer is diluted with 250 g of Sterol CC 595 and 500 g of demineralized
wder to give a colourless, transparent liquid thickener made of 25% polymer25 %
Sterol CC595 / 50% waer, and having Brookfield viscosity of 4,070 mPa*s (S05; 50
rpm) a& 20 °C.

Examples 22-27. Viscosity of liquid thickeners prepared from an
extremely pseudoplastic associative polyurethane in dry form.

Preparaion of the polyurethane (Polyurethane B):

Polyurethane B was prepared as described in Example 21, except tha neither Sterol
CC 595 nor waer were added and the polyurethane was isolaed as a solid, easily

friable wax.
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Preparaion of the liquid thickeners:

25 g of Polyurethane B were added to a mixture of 25 g of viscosity suppressing
agent (see Table 4) and 50 g of waer under vigorous stirring for one hour and then the
liquid thickener was stored a& 20°C.

The relevant daa of the thus obtained liquid thickeners are reported in Table 4.

The viscosity was measured by means of a Brookfield viscometer RVT-DV-I after
tha each product had lost foam a 20°C.

Stability, expressed in months, is evaluaed by visually checking the homogeneity
of the sample.

Appearance is also evaluaed visually.

The persistence of foam, expressed in days, is also reported in Table 4.

Table 4

EX. Viscosity Stability Foam Appearance  Viscosity
suppressing agent persistance (mPa*s)
transparent
22 Sterol CC595 >6 <3 4,000
colourless
transparent
23* Sorbilene LH >6 10 181,400
yellowish
Emulson AG transparent
24% < ] >20 /
TT717/A yellowish
) slightly turbid
25% Borchigen DEN >6 3 ) 18.,900
yellowish
Borchigen DFN transparent
%* >6 3 ) 9,450
+ 5% of alkyne*** yellowish
turbid
27%* Tegodisperse 650 < ] >20 /
colourless

*Compardive example
**Separded in two layers
wk%) 4.7,9-tetramethyl-5 decyne-4,7-diol (as in DE-A-4310702)

Comparing the daa of Table 2 and Table 4, it is apparent tha the same viscosity
suppressing agents tha are efficient with Polyurethane A (a medium effectiveness

polyurethane associdive thickener) are not so effective when a more pseudoplastic
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polyurethane (Polyurethane B) is used, while the ethoxylaed glyceride maintains its
very good performance even with Polyurethane B.

[0131] Measurement of the thickening efficiency of the liquid thickeners
of Examples 22, 25 and 26.

[0132] 2 g of the liquid thickener from Examples 22, 25 and 26 were each added to 98 g of
a commercial acrylic emulsion NeoCryl XK-90 (from Avecia NeoResins), diluted to
36% of active content from 45%. The active content of thickener in each solution was
0.5% by weight.

[0133] The mixtures thus prepared were stirred for five minutes & 600 rpm. The thus
obtained homogeneous dispersions were stored a 20 °C for 24 hours. The viscosity
aurves were then measured with the Physica UDS200 rheometer a 20 °C.

[0134] The results are set forth in Table 5, where the low shear and the high shear viscosity

(in mPa*s) are reported.

[0135]
Table 5
Thickener
from Viscosity (0.01 s1) Viscosity (104 s1)
Example
22 1,300,000 76
25% 778,000 53
2% 1,000,000 59

[0136] *Compardive examples

[0137]

[0138] The daa of Table 4 and 5 clearly show tha the ethoxylaed glyceride of the
invention, while being the most effective in lowering the viscosity of the concentraed
composition, is also the best in maintaining the thickening efficiency of the
polyurethane.

[0139] Example 28-31. Preparation of liquid thickeners.

[0140] Example 28

[0141] A reaction vessel, equipped with internal thermometer, stirrer and cooler, is filled,
under nitrogen amosphere and & room temperaure with 214.4 g of a 4,000 average
molealar weight polyethyleneglycol.

[0142] The polyethyleneglycol is melted, heaed to 110 °C and dehydraed for 3 hours
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under vaauum; the temperaure is then stabilised a 75 °C and the reactor content
placed under a nitrogen blanket.

17.9 g of isophoronediisocyanae (IPDI) and 0.1 g of dibutyltin dilaurae as caalyst,
are then added to the reactor under stirring.

The temperaure is raised to 110 °C and the reaction is allowed to proceed until the
titrimetric determinaion of the free NCO-groups gives the theoretical value.

Subsequently 17.6 g of 2-octyldodecanol are added.

After 1 hour of reaction, the polymer is checked to be NCO-negdive according to
the I.R. spectrum.

Finally the molten polymer is diluted with 200g of Sterol CC 595, 550 g of dem-
ineralized water to give a liquid thickener made of 25% polyurethane C/20% Sterol
CC 595/55% waer, having a Brookfield viscosity of 5620 mPa*s (S05; 50 rpm)

Examples 29-31.

Following the procedure described in Example 28, but using the reagents reported
in Table 6, three more liquid thickeners were prepared.

Their Brookfield viscosity measured & 50 rpm is also reported in Table 6.

Table 6

Ex. 28 Ex. 29 Ex. 30 Ex. 31

polyether diol PEG 4000 PEG 4000 PEG 4000 PEG 4000
) Q14.4) (20.4) 223.0) (181.3)

apping agent (g) |OD? (17.6) HD% (10.3) HD* (10.5) DY (5.2)

isocyanae (g) IPDI (17.9) HMDIV (19.2) |IPDI (16.5) IPDI (13.4)
ethoxylaed Sterol CC 595 |Sterol CC 595 |[Sterol CC 595 |Sterol CC 595
glyceride (g) 200) 250) (120) (50)

waer (g) (550) (500) (630) (750)
thickener 25R20/55 2525150 25/12/63 20/5/70

composition ?

Viscosity (mPa*s) |5,620 10,200 8,200 10,280

1) hydrogenaed 4,4'-diphenyl methane diisocyanae
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2) polyurethane (% wt)/glyceride (%owt)/ waer (%owt)
3) 2-octyldodecanol

4) 2-hexyldecanol

5) 1-decanol

Thickening efficiency of the liquid thickeners of Examples 28-31.

2 g of the liquid thickener from Examples 28, 29, 30 and 31 were each added to 98
g NeoCryl XK-90 (diluted to 36% of active content from 45%). The active content of
thickener in each solution was always 0.5% by weight.

The mixtures thus prepared were stirred for five minutes & 600 rpm. The ho-
mogeneous dispersions thus obtained were stored & 20 °C for 24 hours. The viscosity
aurves were then measured with the Physica UDS200 rheometer a 20 °C.

The results are set forth in Table 7, where the low shear and the high shear viscosity

(in mPa*s) are reported.

Table 7
Low shear viscosity High shear viscosity
Example
(0.01 s-1) (10%s-1)

28 1,890,000 40

29 84,0000 47

30 72,000 55

31 1,557 147

The data listed in Table 7 clearly show tha the viscosity suppressing agent of the
present invention is really effective in lowering the viscosity of hydrophobically
modified polyurethane associdive thickeners of different rheology profile, from

thickeners for low shear rae to thickeners for high shear rae.

Thickening efficiency of the liquid thickener of

Example 28 and 30 in water.

Here below we report in Table 8 the thickening in water of the liquid thickener of
the present invention compared to three commercially available solvent free as-
socidive polyurethane thickeners of different rheology.

Table 8
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Thickener Solids contentin ~ Active content Viscosity
wder in water mPa*s
(polymer (polymer) (10 s-1; 20 °C)
+
viscosity reducers)

from Example 30 5.9% 4% 24,000
from Example 28 7.2% 4% 175,000
Acrysol RM 1 W* 4% - 16
Acrysol RM 12W* 8% -- 72
Borchigel L75N** 8% 4% 6,000
Tegoviscoplus 4% - 738
3060
Tegoviscoplus 8% - 750
3060

[0170] * urethane associaive thickener from Rohm and Haas

[0171] **urethane associaive thickener for medium-high shear rae from Borchers

[0172] 4% pseudoplastic urethane associdive thickener from Tego

[0173]

[0174] The liquid thickeners of the present invention are the only able to apprecidively
thicken water and to give a transparent and colourless aqueous solution.

[0175]

[0176] Application examples

[0177] In the following tables the active mater (active) percentage is reported when it
differs from the dosed ingredient.

[0178]

[0179] Preparation of shower cream

[0180] The ingredients listed in Table 9 are mixed.

[0181] The surfactants are first added to waer, then the mixture is thickened with the
liquid thickener and the other ingredients are added.

[0182] A soft and silky shower cream is obtained with physiological pH.

[0183]

Table 9
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INCI name % active quantity
AQUA to 100
SODIUM LAURETH SULFATE 9.8 35
COCAMIDOPROPYL BETAINE 2.4 8
PEG-13 SUNFLOWER GLYCERIDES 1.5
POLYQUATERNIUM-7 1.0
GLYCERIN 3.0
Liquid thickener from Example 28 2.5 10
ALLANTOIN 0.5
PERFUME QS
PRESERVATIVE QS

[0184]

[0185] Preparation of a delicate shower gel.

[0186] The ingredients listed in Table 10 are mixed.

Table 10
INCI Name % active quantity
AQUA to 100
SODIUM LAURETH SULFATE 35
SODIUM COCOPOLYGLUCOSE 10.5 35
TARTRATE
PEG-7 GLYCERYL COCOATE 25
GLYCERIN 20
Liquid thickener from Example 28 2.5 10
PERFUME QS
PRESERVATIVE QS
[0187]
[0188] A Newtonian shower gel is obtained, delicie on skin thanks to the presence of a

detoxifying surfactant swch as cocopolyglucose tartrae.

[0189] The addition of the liquid thickener does not alter the pH of the formulaion.
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Preparation of an after-shampoo balm.

The ingredients listed in Table 11 are mixed.

PCT/EP2006/067654

An after-shampoo balm is obtained with both the conditioning power of the whea

proteins and of guar and the soft touch of the liquid thickener of the invention.

The light filming properties of the thickener impart protection to the hair.

Preparation of a liquid cleansing product

The ingredients listed in Table 12 are mixed.

A simple and & the same time efficient formulaion is obtained which is well suited

to family needs.

The low content in LES, together with the presence of the betaine, imparts a certain

delicacy to the product, which is highly transparent and colourless.

Table 11

INCI Name active % quantity
AQUA to 100
GUAR HYDROXYPROPYLTRIMONIUM 0.3
CLORIDE

Liquid thickener from Example 28 2.5 10
HYDROLIZED WHEAT PROTEIN 0.5
CITRIC ACID 0.2
PANTHENOL 0.5
COCAMIDOPROPYL BETAINE 1 33
GLYCOL DISTEARATE (and) STEARETH-4 3.0
PERFUME QS
PRESERVATIVE QS
Table 12

INCI Name active % quantity
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AQUA to 100
SODIUM LAURETH SULFATE 9.8 35
COCAMIDOPROPYL BETAINE 24 8
Liquid thickener from Example 28 1.25 5
PERFUME QS
PRESERVATIVE QS

(0202
(0203
(0204
[0205
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[0211]

Preparation of a balm-shampoo

The ingredients listed in Table 13 are mixed.

A formulae is obtained combining the very good washing power of the surfactant

mixture with the conditioning power of the whea protein.

The thickener of the invention gives protection to the hair thanks to a delicte film.

The formulae is highly transparent.

Preparation of a delicate shampoo.

The ingredients listed in Table 14 are mixed.

A shampoo is obtained tha, thanks to the surfactant combinaion and to the
detoxifying properties of tartrae against LES, possesses a highly delicte profile tha

allows daily use.

The formulae is light yellow and transparent.

Table 13

INCI Name active %  quantity
AQUA to 100
SODIUM LAURETH SULFATE 9.8 30
SODIUM COCOPOLYGLUCOSE 3 10
TARTRATE

Liquid thickener from Example 28 1.25 5
PEG-60 ALMOND GLYCERIDES 1.5
HYDROLIZED WHEAT PROTEIN 1.5
LACTIC ACID to pH 5.5 QS
PERFUME QS
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PRESERVATIVE QS
Table 14

INCI Name active %  quantity
AQUA to 100
SODIUM LAURETH SULFATE 5 17.85
SODIUM COCOAMPHOACETATE 5 16.67
SODIUM COCOPOLYGLUCOSE TARTRATE |5 16.67
SODIUM COCOPOLYGLUCOSE SULFO- 5 12.5
SUCCINATE

Liquid thickener from Example 28 1.25 5
HYDROLIZED WHEAT PROTEIN 1.5
LACTIC ACID to pH 5.5 QS
PERFUME QS
PRESERVATIVE QS

Preparation of a shampoo for greasy hair.

The ingredients listed in Table 15 are mixed.

A transparent light yellow gel is obtained.

The presence of cocopolygluwcose contributes to the detoxifying action from LES

offering a the same time high degreasing power.

Preparation of a baby shampoo.

The ingredients listed in Table 16 are mixed.

A shampoo is obtained which is suited to the delicte skin of babies.

The thickener of the invention fits well to the formulaion having a very favourable

toxicologicl profile.

Table 15
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INCI Name attivo % quantity
AQUA to 100
SODIUM LAURETH SULFATE 5.6 20
COCAMIDOPROPYL BETAINE 3 10
SODIUM COCOPOLYGLUCOSE CITRATE |3 10
Liquid thickener from Example 28 2.5 10
PERFUME QS
PRESERVATIVE QS

[0226]
Table 16
INCI Name active % quantity
AQUA to 100
SODIUM LAURETH SULFATE 3.64 13
DISODIUM COCOAMPHODIACETATE 39 13
SODIUM COCOPOLYGLUCOSE 3.9 13
TARTRATE
SODIUM COCOPOLYGLUCOSE SULFO- |[1.6 4
SUCCINATE
Liquid thickener from Example 28 1.25 5
PERFUME QS
PRESERVATIVE QS

[0227]

[0228] Preparation of a protective milk.

[0229] The ingredients listed in Table 17 are mixed.

[0230] Thanks to the combinaion of silicones, a dry towch protective milk is obtained.

[0231] The thickener of the invention stabilises and thickens the emulsion, also imparting a
certain protection to skin, thanks to its low filming properties.

[0232]

[0233] Preparation of a purifying milk.
[0234] The ingredients listed in Table 18 are mixed.
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[0235] Thanks to salicylic acid, a purifying milk is obtained.

[0236] The thickener of the invention stabilises the formulaion protecting salicylic acid
from oxiddion.

[0237]

[0238] Preparation of a hand cream.

[0239] The ingredients listed in Table 19 are mixed.

[0240] A protective cream is obtained with silky aspect and very soft touch, due to the
thickener of the invention.

[0241] The selection of oils makes the cream extremely light.

[0242]
Table 17
INCI Name active %  quantity
(phase A):
AQUA to 100
Liquid thickener from Example 28 2.5 10
GLYCERIN 1.5
PRESERVATIVE QS
(phase B):
CYCLOPENTASILOXANE 5.0
DIMETHICONOL 5.0
DIMETHICONE 200 cst 5.0
C12-15 ALKYLBENZOATE 5.0
PERFUME QS
[0243]
Table 18
INCI Name active % quantity
(phase A):
AQUA to 100
Liquid thickener from Example 28 2.5 10
SALICYLIC ACID 0.5
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HAMAMELIS VIRGINIANA 0.5
PRESERVATIVE QS
(phase B):

GLYCERYLSTEARATE (and) PEG-100 8.0
STEARATE
DIMETHICONE 200 cst 3.0
PERFUME QS
Table 19
INCI name active %  quantity
(phase A):
AQUA to 100
Liquid thickener from Example 28 5 20
GLYCERIN 5.0
ALOE BARBADENSIS 0.5
PRESERVATIVE QS
(phase B):
HYDROGENATED POLYDECENE 7.5
DIMETHICONE 200 cst 2.5
PERFUME QS

Preparation of a hair gel balm.

The ingredients listed in Table 20 are mixed.

A non sticky, very transparent gel is obtained.
Table 20
INCI name active %  quantity
AQUA to 100
Liquid thickener from Example 28 6.25 25
HYDROLIZED WHEAT PROTEIN 2.0
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POLYSORBATE-20 0.4
PERFUME 0.1
PRESERVATIVE QS

[0250]

[0251] Preparation of a protective after shave.

[0252] The ingredients listed in Table 21 are mixed with a dissolver.

[0253]
Table 21
INCI name active % quantity
AQUA to 100
Liquid thickener from Example 28 2.5 10
TRIDECETH-9 (e¢) PEG-40 HYDROGENATED 20
CASTOR OIL
OCTYL OCTANOATE 3.0
BISABOLOL 0.5
SACCHARIDE ISOMERATE 1.0
MENTHOL 0.1
PRESERVATIVE QS
PERFUME QS

[0254]

[0255] The thickener gives viscosity to the product and stabilises the less water soluble
components. A product is obtained tha, spread on skin, forms a light protective film.

[0256]

[0257] Preparation of a detergent gel for sanitary ware and hard
surfaces.

[0258] The ingredients listed in Table 22 are mixed.

[0259] A completely transparent product is obtained with Brookfield viscosity of 3,000
mPa*s, & 20 rpm and 25°C.

[0260] When contacted with sale, the product forms an easily removable consistent

[0261]

mousse.
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Table 22

Ingredient active % quantity
Wader to 100
Liquid thickener from Example 28 2.5 10
Cocopolyglwcoside citrae, disodium salt 2.1 7

Citric acid (to pH 2.5 - 3.0) 1.4 7
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Claims

Liquid thickeners for aqueous systens containing: a) from 5 to 40% wt of
ethoxylated mono- and/or di-glycerides of carboxylic acids having from6 to 18
carbon atons; b) from 15 to 40% wt of a polyurethane asociative thickener,
obtained from the reaction of at least one organic polyisocyanate, at least one
water soluble polyether diol and at least one hydrophobic capping agent
containing from 10 to 24 carbon atons; ¢) from 20 to 80% wt of water, devoid of
organic solvents, volatile organic compounds and other viscesity suppresing
agents.

Liquid thickeners according to claim 1. wherein the mono and/or di-glycerides
are ethoxylated with from 4 to 12 moles of ethylene oxide.

Liquid thickeners according to claim 2. wherein the asociative polyurethane
thickener is obtained from the reaction of at least one organic polyisocyanate, at
least one water soluble polyether diol and at least one hydrophobic capping agent
containing from 12 to 24 carbon atons.

Liquid thickeners according to claim 3., wherein the ethoxylated mono- and/or
di-glycerides are glycerides of saturated fatty acids having from 8 to 14 carbon
atons, ethoxylated with about 6 to 7 moles of ethylene oxide.

Liquid thickeners according to claim 4. containing: a) from 5 to 30% wt of mono
and/or di-glycerides of caprylic and capric acids ethoxylated with about 6 moles
of ethylene oxide; b) from 15 to 30% wt of an asociative polyurethane obtained
from the reaction of polyethylene glycol, 4,4'-dicyclohexylmethane diisocyanate
and/or 1-isocyanatomethyl-5-isocyanato-1,3,3-trimethylcyclohexane and C 5-Cy,
branched monohydric alcohol, preferably C4 or C,, Guerbet alcohol, and having
a molecular weight of about 6,000 to 20,000; c) from 40 to 80% wt of water.
Process for the preparation of liquid thickeners, comprising the following steps:
a) reacting at least one organic polyisocyanate, at least a water soluble polyether
diol and at least a hydrophobic capping agent containing from 10 to 24 carbon
atons, to obtain an asociative polyurethane; b) mixing the polyurethane with
from 0.1 to 2.7 parts by weight of ethoxylated mono and/or di-glycerides of
carboxylic acids having from 6 to 18 carbon atons and with from 0.5 to 5.3 parts
by weight of water.

A process for the preparation of liquid thickener according to claim 6., wherein

the polyurethane of steps a) and b) is in molten form.
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A cosmetic compasition comprising a liquid thickener of any of clains from 1.
to 5.

A latex paint comprising a liquid thickener of any of clains from 1. to 5.

A household cleaner composition comprising a liquid thickener of any of claims
from 1. to 5.

Us of liquid thickeners of claims from 1. to 5. for the preparation of cosmetics;

latex paints; water-based paper coatings; household cleaners.
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