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ABSTRACT OF THE INVENTION

* ···«
• ··

The present invention is directed to detergent 
compositions that not only have superior viscosity,

5 spreadability, and clarity properties but also do not
cause significant irritation to the skin and eyes. More

. specifically, acrylic polymeric thickeners are combined
with polyol glycol thickeners in order to achieve such 
properties in detergent compositions.
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• · · • · ·
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FIELD OF THE INVENTION:

5
The present invention is directed to a clear, 

thickened detergent composition having superior clarity 

and spreadability, and methods for thickening such 

compositions. More specifically the present invention

io is directed to such compositions thickened with both a

hydrophobically modified acrylic polymeric thickener and 

a polyol alkoxy ester thickener.

BACKGROUND OF INVENTION:

15

Surfactant systems that are mild to hair, skin, 

eyes, and ocular mucosa, such as that found in "NO MORE 

TEARS" ® baby shampoo available from Johnson & Johnson 

Consumer Companies, Inc., were developed in order to

20 lessen eye sting during the shampooing process. Another

way to further lessen the chance of eye sting is by 

thickening the resulting surfactant composition with the 

goal of minimizing the opportunity for the product to 

flow into the eyes.

25 A well-known thickener in the art are the polyol

alkoxy esters. However, when such thickeners are added 

to detergent compositions at high concentrations, the



5

2

10

resulting detergent compositions become relatively hazy

and possess poor spreading characteristics.

Other well-known thickeners include the

hydrophobically modified acrylic polymers. Although the

use of these thickeners at relatively high

concentrations will not deleteriously affect the clarity 

of the detergent compositions, the resulting 

compositions are not only irritating to the eyes but 

also fail to produce a detergent composition having a 

viscosity within the range suitable for gels.

Accordingly, it would be highly desirable to find a 

thickener or combination of thickening agents that will 

provide highly viscous, clear detergent compositions 

that are relatively mild to the skin and eyes.

15

SUMMARY OF INVENTION:

.··. : The present invention relates, in one of its aspects, to

• · ·

...................; a detergent composition comprising:

• ·

20 a) a hydrophobically modified acrylic copolymer

I .··. thickener;

• · · ·

...................ί b) a polyol alkoxy ester thickener; and

• ·

c) at least one surfactant selected from the group 

consisting of an anionic surfactant, a non-ionic

25 surfactant, an amphoteric surfactant, a betaine

surfactant, and mixtures thereof, wherein the 

composition contains greater than about 1%, based upon
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the total weight of the composition, of the polyol

alkoxy ester thickener.

Another embodiment of the present invention is 

directed to a method for improving the clarity of a 

polyol alkoxy ester-containing detergent composition 

comprised of

a) combining a sufficient amount of a 

hydrophobically modified acrylic thickener with said 

composition under conditions sufficient.

Yet another embodiment of the present invention is 

directed to a method for improving the spreadability of 

a detergent composition comprised of

a) adding a sufficient amount of a hydrophobically 

modified acrylic thickener and a sufficient amount of a 

polyol alkoxy ester to the detergent composition under 

conditions sufficient.

We have unexpectedly found that surfactant- 

containing compositions containing both a 

hydrophobically modified acrylic thickener and a polyol 

alkoxy ester are not only clear, sufficiently viscous, 

and possess superior spreadability properties, but they 

are also relatively mild to the skin and eyes.

DETAILED DESCRIPTION OF INVENTION:

For purposes of this invention, the term "pH 

responsive" shall mean that the properties and

l

characteristics of the acrylic copolymer vary with pH.



4

··· ·

• · ·
• · ·
• · ·

10

15

20

25

• · · ·
» · ·
• · ·

• · · 
• · ·
• · ·

• · ·
• · ·
• · · ·

More specifically, the acrylic copolymer is generally

insoluble at a pH of less than about 2, but dissolves or

swells in an aqueous solution that possesses a neutral

or alkaline pH.

The first component in the composition of the 

present invention is a hydrophobically modified, pH 

responsive acrylic polymeric thickener. Examples of 

suitable acrylic polymeric thickeners include, but are 

not limited to those comprised of, based upon the total 

weight of the thickener, :

a) from about greater than 0 percent to less than 

about 100 percent of an ester of acrylic acid; an 

ester of methacrylic acid; an ester of itaconic 

acid; an ester of acrylic acid copolymerized with 

an alkylated or alkoxylated fatty alcohol having a 

straight chain alkyl group containing from about 2 

to about 40, preferably from about 8 to about 35 

carbon atoms, and more preferably from about 12 to 

about 30 carbon atoms, and a degree of ethoxylation 

of from about 2 to about 250 moles, preferably from 

about 10 to about 150 moles and more preferably 

from about 10 to about 50 moles; an ester of 

methacrylic acid copolymerized with the above

described alkoxylated fatty alcohol; an ester of 

itaconic acid copolymerized with the above

described alkoxylated fatty alcohol; and mixtures 

and copolymers thereof; and
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b) from about greater than 0 percent to less than 

about 100 percent of a monomer of acrylic acid, 

itaconic acid, methacrylic acid, or mixtures 

thereof.
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Preferred acrylic polymeric thickeners include:

(1) copolymers comprised of: (a) an ester of a 

methacrylic acid or itaconic acid copolymerized with 

Steareth-20, Cetheth 20, or Steareth 20; and (b) one 

or more monomers of acrylic acid, methacrylic acid, 

itaconic acid, or mixtures thereof;

(2) copolymers comprised of (a) an alkyl acrylate 

having from about 10 to about 30 carbon atoms; and (b) 

one or more monomers of acrylic acid, methacrylic acid, 

itaconic acid, or mixtures thereof; and

(3) copolymers comprised of mixtures of (1) and 

(2), wherein the copolymer of (2) is further crosslinked 

with an allyl ether of a polyhydroxy compound such as 

pentaerythritol, sucrose, or mixtures thereof.

An example of a preferred acrylic polymeric 

thickener is the acrylates/steareth-20 methacrylate 

copolymer, which is commercially available through 

International Specialty Products ("ISP") under the 

tradename, "ACULYN 22." Another example of a preferred 

acrylic polymeric thickener is the acrylates/ceteth-20 

itaconate copolymer, which is commercially available 

from National Starch and Chemical Company under the 

tradename, "STRUCTURE 3000/3001." Yet another example
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of a preferred acrylic polymeric thickener is the 

acrylates/steareth-20 itaconate copolymer, which is 

commercially available from National Starch and Chemical 

Company under the tradename, "STRUCTURE 2000/2001." A 

further example of a preferred acrylic polymeric 

thickener is the acrylates/alkyl CIO - 30 acrylate 

copolymer, which is commercially available from B.F. 

Goodrich Company under the tradenames, "PEMULEN" and 

"CARBOPOL."

Other suitable acrylic polymeric thickeners include 

those set forth in United States Patent No. 4,552,685, 

which is incorporated by reference herein. Examples of 

such suitable polymeric thickeners include those 

surfactant ester copolymers of (a) an alpha-beta 

ethylenically unsaturated carboxylic acid; (b) a 

nonionic surfactant ester of an alpha, beta

ethylenically unsaturated carboxylic acid; and (c) a 

polymeric chain extender of an alpha, beta ethylenically 

unsaturated monomer copolymerizable with the unsaturated 

carboxylic acid and unsaturated surfactant ester. 

Preferably such thickeners include, based upon the total 

weight of the monomer thickener, from about 15 percent 

to about 60 percent of monomer (a), from about 1 percent 

to about 30 percent of monomer (b), and from about 15 

percent to about 80 percent of monomer (c).

Examples of suitable alpha-beta ethylenically 

unsaturated carboxylic acids include those of the 

formula X.:
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R'
ι ι.

RCH=C-COH
Wherein

R is -H, -COOX, or -CH3;

R’ is -H, an alkyl group having from about 2 to 

about 50 carbon atoms, preferably from about 6 to about 

24 carbon atoms or -CH2COOX; and

X is -H or an alkyl group having from about 2 to 

about 50 carbon atoms, preferably from about 6 to about 

24 carbon atoms.

Examples of suitable unsaturated surfactant esters 

include those of the formula II.:

R 0 R'

III I

II.

H2C=C-C(OC2H,) n(0CHCH2) mOR"

Wherein:

R is H or CH3;

R" is an alkyl group or alkylphenyl group having 

from about 2 to about 50 carbon atoms, preferably from 

about 6 to about 24 carbon atoms.

Each R' individually is -H, -CH3, or -C2Hs ; 

n is an integer from about 0 to about 100; 

m is an integer from about 0 to about 100; and 

the sum of m + n is at least 1.

Examples of suitable polymeric extender monomers 

include those having the formula III.:

CH2=CYZ III.

30

wherein:
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Y is -Η, -CH3, or a halogen;

Z is -COOR, C6H4R', -Cl; -Br; -CN; 0 or -CH=CH2.

I I

-OCR";

R is an alkyl group or hydroxyalkyl group having 

from about 2 to about 50 carbon atoms, preferably from 

about 6 to about 24 carbon atoms;

R' is -H, an alkyl group having from about 2 to 

about 50 carbon atoms, preferably from about 6 to about 

24 carbon atoms; and

R" is an alkyl group having from about 2 to about 

50 carbon atoms, preferably from about 6 to about 24 

carbon atoms.

The composition of the present invention contains, 

based upon the total weight of the composition, from 

about 0.01 percent to about 5.0 percent, preferably from 

about 0.1 percent to about 3.0 percent and more 

preferably from about 0.3 percent to about 1.0 percent 

of the hydrophobically modified acrylic copolymer 

thickener.

For purposes of minimizing irritation to the skin 

and/or ocular structures and tissues, the 

hydrophobically modified acrylic copolymer is preferably 

present in the composition of the invention at a level 

no greater than, based upon the total weight of the 

composition, about 1.2 percent, preferably not greater 

than 0.6 percent and more preferably not greater than 

0.3 percent.30



9

5

10

• · · · 
r · ·
·« ·
• * r ·

» · ·
·« ·

15

20

··«

25

The second component in the composition of the 

present invention is a polyol alkoxy ester thickener. 

Examples of suitable polyol alkoxy ester thickeners 

include:

a) a polyethylene glycol monoesters of an alkyl 

acid, wherein the alkyl acid has from about 10 carbon 

atoms to about 24 carbon atoms, preferably from about 14 

carbon atoms to about 24 carbon atoms, and more 

preferably from about 18 carbon atoms to about 24 carbon 

atoms and having an average of about 32 to about 250 

moles of ethylene oxide;

b) a polyethylene glycol ether of a monoester of 

methyl glucose and the above-described alkyl acid having 

an average of between about 75 and 150 moles of ethylene 

oxide;

c) a polyethylene glycol ether of a diester of 

methyl glucose and the above-described alkyl acid having 

an average of between about 75 and 150 moles of ethylene 

oxide;

d) a polyethylene glycol ether of a triester of 

methyl glucose and the above-described alkyl acid having 

an average of between about 75 and 150 moles of ethylene 

oxide;

e) a polyethylene glycol ether of a quatester of 

methyl glucose and the above-described alkyl acid having 

an average of between about 75 and 150 moles of ethylene 

oxide; or

f) mixtures thereof.
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Preferred polyol alkyoxy esters include 

polyethylene glycol diesters of stearic acid with an 

average of 150 moles of ethylene oxide, which is 

commercially available from Stepan Company under the 

tradename, "KESSCO 6000"; a polyethylene glycol ether of 

the diester of methyl glucose and oleic acid with an 

average of 120 moles of ethylene, which is commercially 
available from Amerchol Corporation under the tradename, 

"KESSCO 6000;" and mixtures thereof.

The polyol alkoxy ester polymeric thickener is 

present in the composition of the present invention at a 

level from, based upon the total weight of the

composition, of from about 1.0 percent to about 20 

percent, preferably from about 1.0 percent to about 10 

percent, and more preferably from about 1.0 percent to 

about 5 percent.

In a preferred embodiment, the weight ratio of the 

hydrophobically modified acrylic copolymer thickener: 

polyol alkoxy ester thickener is, on an active basis, 

from about 3:1 to about 1:350, preferably from about 1:1 

to about 1:100, and more preferably from about 1:1 to 

about 1:10.

The third component of the present invention is one 

or more surfactants comprised of an anionic surfactant, 

a nonionic surfactant, an amphoteric surfactant, a 

betaine surfactant or mixtures thereof. Examples of 

suitable surfactant cleansers and cleansing systems are 

disclosed in United States Patent No.: 4,443,362, which
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is incorporated by reference in its entirety herein. 

Preferably, the amount of surfactants on an active basis 

is, based upon the total weight of the composition, from 

about 2.5 percent to about 50 percent, preferably from 

about 5 percent to about 4 0 percent, and more preferably 

from about 8 percent to about 25 percent.

Examples of suitable classes of anionic surfactants 

include the alkyl sulfates, alkyl ether sulfates, 

sulfosuccinates, isethionates, acyl amides, alkyl ether 

carboxylates and alkyl phosphates, which can be employed 

in the present invention, on an active basis, at a level 

of, based upon the total weight of the composition, from 

about 0.1 percent to about 20 percent, preferably from 

about 0.5 percent to about 10 percent, and more 

preferably from about 0.75 percent to about 5 percent. 

Preferred anionic surfactants include sodium laureth 

sulfate, sodium trideceth sulfate, sodium laureth-13 

carboxylate, disodium laureth sulfosuccinate, and 

mixtures thereof.

Examples of suitable nonionic surfactants include 

the fatty alcohol acid or amide ethoxylates, 

monoglyceride ethoxylates, sorbitan ester ethoxylates 

and alkyl polyglycosides, which can be employed in the 

present invention, on an active basis, at a level of, 

based upon the total weight of the composition, from 

about 0.1 percent to about 30 percent, preferably from 

about 0.1 percent to about 20 percent, and more 

preferably from about 0.1 percent to about 15 percent.
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Preferred nonionic surfactants include polysorbate 20, 

PEG-80 sorbitan laurate, decyl polyglucose, sorbitan 

laurate, and mixtures thereof.

Examples of suitable amphoteric surfactants include 

alkylimino-diproprionates, alkylamphoglycinat-es (mono or 

di), alkylamphoproprionates (mono or di),

alkylamphoacetates (mono or di)N-alkyl β-aminoproprionic 

acids, alkylpolyamino carboxylates and phosphorylated 

imidazolines, which can be employed in the present 

invention, on an active basis, at a level of from, based 

upon the total weight of the composition, from about 0.1 

percent to about 20 percent, preferably from about 0.1 

percent to about 15 percent, and more preferably from 

about 0.1 percent to about 10 percent. Preferred 

amphoteric surfactants include sodium lauroampho pg- 

acetate phosphate, disodium lauroamphodiacetate, sodium 

carboxymethyl cocopolypropylamine and mixtures thereof.

Examples of suitable betaine surfactants include 

alkyl betaines, alkylamido betaines, alkyl sultaines and 

alkylamido sultaines, which can be employed in the 

present invention, on an active basis, at a level of 

from, based upon the total weight of the composition, 

from about 0.1 percent to about 15 percent, preferably 

from about 0.1 percent to about 10 percent, and more 

preferably from about 0.1 percent to about 8 percent. 

Preferred betaine surfactants include lauryl betaine, 

cocamidopropyl hydroxysultaine, cocamidopropyl betaine, 

and mixtures thereof.
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In one preferred embodiment, the combination of 

surfactants includes disodium lauroamphodiacetate, 

sodium laureth sulfate, POE 80 sorbitan monolaurate and 

cocamidopropyl betaine.

The composition of the present invention may be 

combined with art known body or hair cleansing product 

ingredients to form various body and hair cleansing 

products such as soaps, shampoos, gels, baths, washes, 

creams, mousses, and the like.

When either a hydrophobically modified acrylic 

thickener or a polyol alkoxy ester thickener was 

included in the detergent composition as the sole 

thickener, the viscosity of the resulting detergent 

composition increased, but its clarity was substantially 

reduced relative to that of the surfactant composition 

devoid of any thickeners. However, a highly viscous 

detergent composition could not be obtained by using 

only a hydrophobically modified acrylic thickener as the 

sole thickener. With respect to clarity, the resulting 

clarity of a detergent composition containing only a 

polyol alkoxy ester as the sole thickener was relatively 

more hazy than that of compositions containing only a 

hydrophobically modified acrylic thickener as the sole 

thickener. It has been unexpectedly found that when

a polyol alkoxy ester thickener and a hydrophobically 

modified acrylic thickener are combined in the detergent 

composition of the present invention, both the clarity 

and the viscosity of the resulting detergent composition

25
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are substantially improved. Since the amount of 

modified acrylic thickener used in the composition of 

the present invention is relatively low, we believe that 

the resulting detergent composition will also have a 

relatively low irritation level to the eyes and skin. 

Moreover, the detergent composition containing both a 

polyol alkoxy ester thickener and a hydrophobically 

modified acrylic thickener possessed a clarity that was 

synergistically greater than that for the same detergent 

composition containing only a hydrophobically modified 

acrylic thickener.

By "substantially improved clarity," it is meant 

that the light transmittance through the resulting 

detergent composition is increased by at least 5% 

relative to the transmittance through a similar 

composition containing only a polyol alkoxy ester 

thickener as measured by a UV spectrophotometer, such as 

a Model DU Beckman UV spectrophotometer, at a wavelength 

of 800nm and utilizing a 1 cm cell. By a "solution 

possessing clarity", it is meant that the solution 

exhibits a light transmittance of at least about 50%, 

preferably at least about 80% and more preferably at 

least about 95%.

The viscosity of the resulting detergent 

composition of the present invention may range from 

about 3000 centipoise to about 50,000 centipoise, 

preferably from about 5000 centipoise to about 20,000 

centipoise as determined using a Brookfield DV-I+



15 -

5

• ft ·
• · ·
ft · ft ft 10

15

20

25

Viscometer using a #4 spindle at an appropriate

rotational speed (between 12 to 30 RPM). It was 

unexpectedly found that the detergent composition of the 

present invention, which contained both a polyol alkoxy 

ester thickener and a hydrophobically modified acrylic 

thickener, not only possessed a viscosity greater than 

that of a similar detergent composition containing 
either individual thickener as the sole thickening 

agent, but also possessed improved spreadability over a 

similar detergent composition thickened only with polyol 

alkoxy ester thickeners exclusively.

Pseudoplastic fluids, which are solutions that 

demonstrate decreased viscosity with increased shear 

rate, are typically characterized physically by their 

ability to spread. For example, solutions possessing a 

high degree of pseudoplasticity exhibit better 

spreadability than solutions having a lower degree of 

pseudoplasticity. The degree of pseudoplasticity can be 

determined by calculating the Index of Pseudoplasticity, 

which is the ratio of the viscosity of a material at a 

low shear rate divided by the viscosity at a high shear 

rate. Thus, a solution that exhibits a higher 

pseudoplasticty index indicates a greater degree of 

pseudoplasticity (shear thinning) and therefore also 

possesses better spreadability. We have found that the 

composition of the present invention unexpectedly 

possessed a superior Index of Pseudoplasticity, and thus 

superior spreadability, which is a highly favorable
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property of shampoos and other detergent systems, 

relative to similar compositions containing either a 

polyol alkoxy ester thickener or a hydrophobically 

modified acrylic copolymer thickener.

The invention illustratively disclosed herein 

suitably may be practiced in the absence of any 

component, ingredient, or step which is not specifically 

disclosed herein. Several examples are set forth below 

to further illustrate the nature of the invention and the 

manner of carrying it out. However, the invention should 

not be considered as being limited to the details 

thereof.

• ·
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EXAMPLES

EXAMPLE #1: Preparation of Detergent Composition 

5 Containing Acrylic Copolymer and PEG-150 Distearate

Copolymer <:;·

Tradename INCI Name t

Active

1

twt/vti

1 Active

(wt/wt)

Monatenc -949J available

from Mona Industries» Inc.

Disodium

Lauroamphodlacetate

30 3.0 0.900

Cedepal SN 303 available

from Stepan Company

Sodium Laureth (2)

Sulfate

30 10.0 3.000

Aculyn 22 available from IS Acrylates/Steareth-20

Methacrylate Copolymer

30 1.0 0.300

KESSCO PEG 6000 OS availabl

from Stepan Company

PEG-150 Distearate 100 l.Z 1.200

Atlas G-4260 available from

ICI Americas Incorporated

POE 60 Sorbitan

Monolaurate

72 4.0 2.660

Ucare Polymer JR 400

available from Amerchol

Corporation

Polyquaternium 10 100 0.2 0.200

Teqooetaine L-7 available

from Goldschmidt Chemical

Corporation

Cocamidopropyl Betaine 30 15.0 4.500

versene iOOXL availaoie tro

Dow Chemical Company

Tetrasoaium EDTA 38 0.20 0.07 6

Oowicil 200 available from

Dow Chemical Company

Quaternium 15 100 0.10 0.100

Citric Acid, US? Citric Acid» USP 100 0.21 0.21

Water Water 0 65.09 0

Preparation of pre-mix :
io Component amounts in this procedure were given in

terms of parts by weight to prepare 100 parts of the 

pre-mix. 2 parts of polyquaternium 10 were added to 98
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parts of water in a Pyrex glass beaker with mixing at 

room temperature until the resulting pre-mixture was 

substantially clear and free of particulate.

Preparation of Main mixture:

After heating 40.0 parts of water in another Pyrex 

glass beaker to about 70 to 75° C with agitation, 1.0 

part of the acrylic copolymeric thickener was added 

thereto with agitation at constant temperature until the 

resulting solution was homogenous. 1.2 parts of PEG 

6000 distearate were then added with agitation thereto 

at constant temperature until all of the PEG 6000 

distearate was dissolved therein. While the resulting 

mixture was cooled to about 25° C, the following 

ingredients were added sequentially thereto with 

agitation: 10.0 parts Sodium Laureth (2) Sulfate, 4.0

parts POE 80 Sorbitan Monolaurate, 3.0 parts Disodium 

Lauroamphodiacetate, and 15.0 parts Cocamidopropyl 

Betaine. This resulting mixture was agitated until a 

homogeneous solution was formed. 10 parts of the pre

mixture were then added thereto with agitation at a 

temperature of 25° C.

After the resulting mixture was cooled to about 40°

C or less, the following components were added 

sequentially thereto with agitation: 0.20 parts 

Tetrasodium EDTA and 0.10 parts quaternium 15. The 

resulting mixture was cooled to approximately 25° C, then 

the pH of the cooled mixture was adjusted with a 20%
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citric acid solution until a final pH of 6.0 to 6.6 was 

obtained. The batch weight was then adjusted with water 

to achieve a total formulation of J.OO parts.

The final formulation possessed, a viscosity of 

5 approximately 34,500 cps as measured by a Brookfield DV-

1+ Viscometer using a #4 spindle at 12 RPM. The clarity 

was determined to be 84.3%, expressed as percent light

• ·
• ’**’ transmittance, and was measured using a Model DU Beckman

• · ·
ί·ϊ · UV spectrophotometer with a 1 cm cell at a wavelength of

• · ·
*· *·ϊ io 800 nm.

Example 2: Preparation of Acrylate Copolymer-Free 

Detergent Composition Containing PEG-150 Distearate

15 The solution of Example 2 was prepared in

accordance with the procedure set forth in Example 1 

using the components set forth below:

Tradename INCI Name % Active 1

(wt/wtl

% Active

{wt/wt,

Monatenc -949J d/ai.K.e

from Mona Industries, Z.-r.

Disooium

Lauroamphod i acetate

30 3.0 0.900

Cedepai SN 303 available

from Stepan Company

Sodium Laureth (2)

Sulfate

30 10.0 3.000

KESSCO PEG 6000 DS avai.aol

from Stepan Company

PEG-150 Distearate 100 1.2 1.200

Atlas G-42BO available from

ICI

POE 80 Sorbitan

Monolaurate

~I2 4.0 2.880

Ucare Polymer JR 400

available from Amercnol

Corporation

Polyquaternium 10 100 0.2 0.200

Tegobetaine L-? available

from Goldschmidt Chemical

Cocamidopropyl Betaine 30 15.0 4.500
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Corporation

Veraene 1OOXL available fro

Dow Chemical Company

Tetraaodlum EDTA 38 0.20 0.026

Dowicil 200 available from

Dow Chemical Company

Quatemium 15 100 0.10 0.100

Citric Acid, USP Citric Acid, USP 100 0.33 0.30

Hater Water 0 65.92 0

• · * ·
• · ·

• e « 
• · «
• · ·

The resulting solution possessed a viscosity of 

approximately 18,900 cps as measured by a Brookfield DV- 

1+ Viscometer using a #4 spindle at 12 RPM. The clarity

5 of the solution was determined to have a 71.6% light

transmittance as measured using an Model DU Beckman UV 

spectrophotometer with a 1 cm cell at a wavelength of 

800 nm. Comparative results for Examples #1 and #2 are 

summarized in Table I below:

10 TABLE I: Viscosity and Clarity Comparison

example · Acrylic

Copolymertc

Th i cr.ener

!w'w» snivel

Polyol Alkoxy

Cster Thickener

(w/wt active)

Viscosity

(cps) ·

Clarity

(1

transmit

tance) ··

example nl ··. -j. .ί. ;u.6i PEG 6000

Olstearate (1.2)

31,500' ■3 4.3

example 12 PEG 6000

Olstearate (1.2)

18, 9001 21.6

‘Measured using a Brookfield DV-I+ Viscometer using a #4 

spindle at 12 RPM.

“Measured using an UV spectrophotometer with a 1cm cell 

at 800 nm wavelength.15
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This Example shows that the detergent composition 

containing both a polyol alkoxy ester and an acrylic 

copolymer was significantly clearer relative to similar 

compositions devoid of the acrylic copolymer thickener.

EXAMPLE #3: Preparation of Detergent Compositions, with 

and without Polyol Alkoxy Ester Thickeners and/or

Acrylate Copolymer Thickeners

Separate portions of a commercially available baby 

shampoo sold by Johnson & Johnson Consumer Companies,

Inc. under the tradename "No More Tears"® Baby Shampoo, 

which contained water, PEG-80 Laurate, Cocamidopropyl 

Betaine, Sodium Trideceth Sulfate, Glycerin, Disodium 

Lauroamphodiacetate, PEG-150 Distearate, Sodium Laureth- 

13 Carboxylate, Fragrance, Polyquaternium-10,

Tetrasodium EDTA, Quaternium-15, Citric Acid, D&C Yellow 

#10 and D&C Orange #4, were added to various thickener 

combinations as described in Table II in order to form 

several thickened surfactant cleansing compositions.

The thickened cleansing compositions were tested for 

clarity and viscosity and results summarized in Table 

II.
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TABLE II: Viscosity and Clarity Comparison for
Compositions Containing Various Thickeners*

• · · ·• ·
• · ·

Sample

I

Total

Concentration of

Acrylic

Copolymerlc

Thickener

(1 w/w active I

Total

Concentration of

First Polyol

Alkoxy Ester

Thickener

(¼ w/w active)

Total

Concentration

of Second

Polyol Alkoxy

Ester Thickener

(% w/w active)

Viscosity

(cps)

Clarity’

(»

transmit

-ance)

3-1' Acrylate/steareth

20 methacrylate 

copolymer5

(0.6)

PeG-120

methylglucose 

dioleate4 (2.0)

10,700' 97.8«

3-2' PEG-120

methylglucose

dioleate* (2.0)

5780' 71.4«

3-3 Acrylate/steareth

20 metnacryiate 

copolymer5

(0.6)

PEG-120

methylglucose

dioleate* (2.0)

PEG 6000

Distearate’(2.0

Ϊ

40,450' 100¼

3-4 PEG-120

methylglucose

dioleate* (2.0))

PEG 6000

Distearate’

(2.01

28,350' 71.4»

3-5* Acrylate/steareth

20 metnacryiate

copolymer*

( 0.6 >

1120' 98.9¼

3-6 Aery;ate/stearetn

20 metnacryiate 

copolymer5

(1.2)

4500* 97.4»
—

1. Measured using a 
#4 spindle at 12

2. Measured using a 
#4 spindle at 30

5
Brookfield DV-I+ Viscometer using a 
RPM.
Brookfield DV-I+ Viscometer using a 
RPM.
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3. Measured using a Brookfield DV-I+ Viscometer using a 

#2 spindle at 12 RPM.

4. Measured using an UV spectrophotometer with a 1cm cell 

at 800nm wavelength.

5. Available from ISP under the tradename, "Aculyn 22."

6. Available from Amerchol Corporation under the 

tradename, "Glucamate DOE 120."

7. Available from Stepan Company under the tradename, 

"KESSCO 6000."

8. PEG-150 Distearate was removed from the Johnson's Baby 

Shampoo

* Remainder of composition comprised of the identified 

shampoo.

This Example shows that the detergent compositions, 

which were thickened with only one or more polyol alkoxy 

ester thickeners, were relatively hazy. However, upon 

the addition of an acrylate copolymeric thickener 

thereto, the resulting polyol alkoxy ester-containing 

compositions became relatively more clear and viscous. 

Moreover, as shown in Examples 3-4 and 3-5 relative to 

Example 3-3, the detergent compositions containing both 

thickeners (Example 3-3) unexpectedly possessed a 

clarity that is superior to that of the composition 

containing only acrylate copolymer thickener (Example 3

5) .

This Example further shows that the detergent 

compositions containing only the acrylate/steareth 20 

methacrylate thickener at relatively low levels were
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clear; however, the viscosity of the resulting
composition was below the acceptable range for a gel. 
Yet, as the amount of the acrylate/steareth 20 
methacrylate thickener was increased as shown in Example 
3-6, the clarity of the resulting detergent composition 
not only was reduced, but the resulting composition also 
failed to possess the requisite viscosity desired in a 
gel.

This Example further shows that in composition 
containing the acrylic copolymer thickener as the sole 
thickener, the clarity of the resulting composition was 
decreased as the amount of acrylic copolymer was 
increased (Examples 3-5 and 3-6).

Example 4: Comparative Psuedoplasticity Tests 
About 1 ml of each respective solution of Example 3

were placed on the lower plate of a Haake Model PK 100 
viscometer with cone (PK I, 1 °) and plate geometry at a 
temperature of 25 °C. Over a two minute period, the 
shear rate of the cone was varied from 0 to 1500"1 
seconds, in a linear fashion, and the viscosity of the 
solution measured at 100’1 seconds and 1000"1 seconds.
The Index of Pseudoplasticity, which is the ratio of the 
viscosity of a material at a low shear rate divided by 
the viscosity at a high shear rate, was then calculated 
as the viscosity at 100-1 seconds divided by the 
viscosity at 1000'1 seconds, and the results are set 
forth below in Table III:

25



25 -

Table III,; Viscosity and Index of Pseudoplaatlclty
.< * irm 1 λ 1 ( λ» "Sample
No.

Acrylic 
Copolymeric 
Thickener*
(t w/w active)

lu Polyol 
Alkoxy E.ter 
Thickener·
1» w/w 
active 1

2“ Polyol 
Alkoxy
Ester
Thickener*
(% w/w 
active)

Vlscosit 
y β 100’1 
Seconds 
(Cp·)1

Viscosity 
a looo*1 
Seconds 
(eps)1

Index of 
Paeudo- 
Plaatle- 
lty1

3-1 Acrylate/stear
eth 20
methacrylate
copolymer
(0.6)

PEG-120
methylglucoae
dioleate
(2.0)

6752 436.0 IS.5

3-2 PEG-120
methylglucose
dioleate
(2.0)

3273 841.9 3.9

3-3 Acrylate/stear 
eth 20
methacrylate
copolymer

(0.6)

PEG-120 
methylqlucose 
dioleate 
(2.0)

PEG 6000 
Dlstearate
(2.0)

18,660 156.0 119.6

3-4 PEG-120 
methylglucoae 
dloleate 
(2.0))

PEG 6000 
Dlstearate 
(2.0)

14,050 405.6 34.6

3-5 Acrylate/stear 
eth 20
methacrylate
copolymer

(0.6)

969.9 455.1 2.1

3-6 Acrylate/stear 
eth 20
methacrylate
copolymer

(1.2)

3170 1107 2.9

ΪΊ Calculated as viscosity at lOO"1 seconds divided by. 
the viscosity at 1000'1 seconds.

5 *: Expressed in terms of total weight concentration

This Example shows that formulations containing 

both the acrylic copolymer thickener and the polyol

io alkoxy ester (Sample # 3-1) possessed a higher index of

pseudoplasticity and thus superior spreadability, 

relative to either a similar formulation containing a 

polyol alkoxy ester as the sole thickener (Sample #3-2) 

or a formulation containing an acrylic copolymer as the
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sole thickener (Sample #3-5). Therefore, it is clearly 
apparent that cleansing systems that contain a 
hydrophobically modified acrylic thickener with a polyol 
alkoxy ester thickener possessed surprisingly superior 
spreadability, as determined by the Index of 
Pseudoplasticity, than a similar cleansing system 
possessing either thickener as the sole thickening 
agent.

Similarly, this Example further shows that the 
formulation containing a hydrophobically modified 
acrylic thickener along with two polyol alkoxy ester 
thickeners (Sample #3-3) possessed a relatively higher 
Index of Pseudoplasticity, and thus superior 
spreadability, than that for a similar formulation 
containing either the same two polyol alkoxy ester 
thickeners but no acrylic copolymer thickener (Sample # 
3-4) or only the acrylic copolymer thickener (Sample #3- 
5). Therefore, it is further apparent that cleansing 
systems that contain the both a hydrophobically modified 
acrylic thickener with two polyol alkoxy ester 
thickeners possess surprisingly better spreadability 
than a similar cleansing system possessing either the 
hydrophobically modified acrylic thickener or both of 
the two polyol alkoxy ester thickeners as the sole 
thickening agent(s).

In sum, this Example shows that the formulations
that contain both a polyol alkoxy ester thickener with
a hydrophobically modified acrylic thickener have

25



27 -

improved shear thinning or spreadability, and thus 
affect an improvement on the overall rheology of the 
cleansing system.

• ··« · ·• · · ·
« · <* · ···· ·* ··• · ·v«c·

• « «b · ·
r ·
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS :-

• · · ·
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1) A detergent composition comprising:
a) a hydrophobically modified acrylic copolymer 

thickener;

b) a polyol alkoxy ester thickener; and

c) at least one surfactant selected from the group 
consisting of an anionic surfactant, a non-ionic 

surfactant, an amphoteric surfactant, a betaine 

surfactant, and mixtures thereof, wherein the 

composition contains greater than about 1%, based upon 

the total weight of the composition, of the polyol 

alkoxy ester thickener.

15 . 2) The composition of claim 1 wherein the acrylic

copolymer thickener is comprised of:

a) a first monomer selected from: an ester of 

acrylic acid; an ester of methacrylic acid; an 

ester of itaconic acid; an ester of acrylic acid

20 copolymerized with an alkylated or alkoxylated

fatty alcohol having a straight chain alkyl group 

containing from about 2 carbon atoms to about 40 

carbon atoms and a degree of ethoxylation of from 

about 2 to about 250 moles; an ester of methacrylic

25 acid copolymerized with an alkylated or alkoxylated

fatty alcohol having a straight chain alkyl group 

containing from about 2 carbon atoms to about 40 

carbon atoms and a degree of ethoxylation of from
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about 2 to about 250 moles; an ester of itaconic 
acid copolymerized with an alkylated or alkoxylated 
fatty alcohol having a straight chain alkyl group 
containing from about 2 carbon atoms to about 40 
carbon atoms and a degree of ethoxylation of from 
about 2 to about 250 moles; and mixtures and 
copolymers thereof; and
b) a monomer of acrylic acid, methacrylic acid, 

itaconic acid, or mixtures thereof.

3) The composition of claim 1 wherein the acrylic 

copolymer thickener is comprised of:

A) a copolymer comprised of:

1) an ester of a methacrylic acid or itaconic 

acid copolymerized with Steareth-20, Cetheth 20, or 

Steareth 20; and

2) one or more monomers of acrylic acid, 

methacrylic acid, itaconic acid, or mixtures 

thereof;

B) a copolymer of

1) an alkyl acrylate having from about 10 to 

about 30 carbon atoms; and

2) one or more monomers of acrylic acid, methacrylic 

acid, itaconic acid, or mixtures thereof, wherein the 

copolymer of (B) is further crosslinked with an allyl 

ether of a polyhydroxy compound; and

C) mixtures and copolymers thereof.

25
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4. ) The composition of claim 1 wherein the acrylic 
polymeric thickener is selected from

A. ) acrylates/steareth-20 methacrylate copolymer;
B. ) acrylates/ceteth-20 itaconate copolymer;
C. ) acrylates/steareth-20 itaconate copolymer;
D. ) acrylates/alkyl CIO - 30 acrylate copolymer; and
E. ) mixtures and copolymers thereof.

5. ) The composition of claim 1 wherein the acrylic 
copolymer thickener is comprised of

A) an alpha-beta ethylenically unsaturated 
carboxylic acid;

B) a nonionic surfactant ester of an alpha, beta 
ethylenically unsaturated carboxylic acid; and

C) a polymeric chain extender of an alpha, beta 
ethylenically unsaturated monomer copolymerizable 
with the unsaturated carboxylic acid and 
unsaturated surfactant ester.

6. ) The composition of claim 5 wherein the acrylic 
copolymer thickener is comprised of, based upon the 
total weight of acrylic copolymer thickener:

A. ) from about 15 percent to about 60 percent of 
monomer (A);

B. ) from about 1 percent to about 30 percent of 
monomer (B); and

C. ) from about 15 percent to about 80 percent of 
monomer (C).

25
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7.) The composition of claim 5, wherein the alpha-beta 
ethylenically unsaturated carboxylic acids include those 
of the formula I.:

5 R'
I I.

RCH=C-COH
wherein

R is -H, -COOX, or -CH3;
io R' is -H, an alkyl group having from about 2 to

about 50 carbon atoms, preferably from about 6 to about 
24 carbon atoms, or -CH2COOX;

X is —H or an alkyl group having from about 2 to 
about 50 carbon atoms, preferably from about 6 to about

15 24 carbon atoms.

8.) The composition of claim 5, wherein the unsaturated 
surfactant esters include those of the formula II.:

20 R O R'
III I

II.
H2C=C-C (OC2H«) n (OCHCH2) mOR"

wherein:
25 R is H or CH3;

R" is an alkyl group or alkylphenyl group having
from about 2 to about 50 carbon atoms, preferably from 
about 6 to about 24 carbon atoms;

Each R' individually is —H, -CH3, or -C2H5 ;
30 n is an integer from about 0 to about 100;

m is an integer from about 0 to about 100; and
the sum of m + n is at least 1.
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9.) The composition of claim 5, wherein the polymeric 
extender monomers include those having the formula III.:

CHz=CYZ III.

wherein:
Y is -H, -CH3, or a halogen;

Z is -COOR, C6H4R', -Cl; -Br; -CN; 0 or -CH=CH2. 
I I

-OCR";
R is an alkyl group or hydroxyalkyl group having 

from about 2 to about 50 carbon atoms, preferably from 
about 6 to about 24 carbon atoms;

R' is -H, an alkyl group having from about 2 to 

about 50 carbon atoms, preferably from about 6 to about 

24 carbon atoms; and

R" is an alkyl group having from about 2 to about 
50 carbon atoms, preferably from about 6 to about 24 
carbon atoms .

10. ) The composition of claim 1, wherein the acrylic

25 copolymer thickener is present in an amount, based upon

the total weight of the composition, from about 0.01 
percent to about 5.0 percent.

11. ) The composition of claim 1, wherein the acrylic
30 copolymer thickener is present in an amount, based upon

the total weight of the composition, from about 0.1 
percent to about 3.0 percent.
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12. ) The composition of claim 1, wherein the acrylic 
copolymer thickener is present in an amount, based upon 
the total weight of the composition, not to exceed 1.2 
percent.

13. ) The composition of claim 1, wherein the acrylic 
copolymer thickener is present in an amount, based upon 
the total weight of the composition, not to exceed 0.3 
percent.

14. ) The composition of claim 1, wherein the polyol 
alkyoxy ester is selected from:

a) a polyethylene glycol monoesters of an alkyl 
acid having from about 10 carbon atoms to about 24 
carbon atoms and an average of about 32 to about 250 
moles of ethylene oxide;

b) a polyethylene glycol ether of a monoester of 
methyl glucose and an alkyl acid having from about 10 
carbon atoms to about 24 carbon atoms and having an 
average of between about 75 and 150 moles of ethylene 
oxide;

c) a polyethylene glycol ether of a diester of 
methyl glucose and an alkyl acid having from about 10 
carbon atoms to about 24 carbon atoms and having an 
average of between about 75 and 150 moles of ethylene 
oxide;

d) a polyethylene glycol ether of a triester of 
methyl glucose an alkyl acid having from about 10 carbon

25
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atoms to about 24 carbon atoms and having an average of 
between about 75 and 150 moles of ethylene oxide;

e) a polyethylene glycol ether of a quatester of 
methyl glucose and an alkyl acid having from about 10 
carbon atoms to about 24 carbon atoms and having an 
average of between about 75 and 150 moles of ethylene 
oxide; and

f) mixtures thereof.

15.) The composition of claim 14, wherein the polyol 
alkyoxy ester is selected from:

a) polyethylene glycol diesters of stearic acid 
with an average of 150 moles of ethylene oxide;

b) a polyethylene glycol ether of the diester of 
methyl glucose and oleic acid with an average of 120 
moles of ethylene; and

c) mixtures thereof.

16) The composition of claim 1 wherein the polyol 
20 alkoxy ester polymeric thickener is present in the

composition at a level, based upon the total weight of 
the composition, of from about 1.0 percent to about 20 
percent.

25 17) The composition of claim 16 wherein the polyol
alkoxy ester polymeric thickener is present in the 
composition at a level, based upon the total weight of
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the composition, of from about 1.0 percent to about 5 
percent.
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18. ) The composition of claim 1, wherein the weight 
ratio of the hydrophobical ly modified acrylic copolymer 
thickener: polyol alkoxy ester thickener is, on an 
active basis, from about 3:1 to about 1:350.

19. ) The composition of claim 18, wherein the weight 
ratio of the hydrophobically modified acrylic copolymer 
thickener: polyol alkoxy ester thickener is, on an 
active basis, from about preferably from about 1:1 to 
about 1:10.

15 20.) The composition of claim 1 wherein the surfactant
is selected from an anionic surfactant, a nonionic 
surfactant, an amphoteric surfactant, a betaine 
surfactant or mixtures thereof.

20 21 .) The composition of claim 1 wherein the composition

contains the surfactant in an amount, based upon the 
total weight of the composition, from about 2.5 percent 
to about 50 percent.

22.) The composition of claim 21 wherein the 
composition contains at least one surfactant selected 
from:

25
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a) an anionic surfactant selected from sodium 
laureth sulfate, sodium trideceth sulfate, sodium 
laureth-13 carboxylate, disodium laureth sulfosuccinate, 
and mixtures thereof;

b) a nonionic surfactant selected from polysorbate 
20, PEG-80 sorbitan laurate, decyl polyglucose, sorbitan 
laurate, and mixtures thereof;

c) an amphoteric surfactant selected from sodium 
lauroampho pg-acetate phosphate, disodium 
lauroamphodiacetate, sodium carboxymethyl 
cocopolypropylamine and mixtures thereof; and

d) a betaine surfactant selected from lauryl 
betaine, cocamidopropyl hydroxysultaine, cocamidopropyl 
betaine, and mixtures thereof.

23. ) The composition of claim 1 having a light

transmittance of greater than 98 percent.

24. ) The composition of claim 1 wherein said
composition is in the form of an article of manufacture.

25. ) The composition of claim 24, wherein said article 
of manufacture is in the form of a soap, shampoo, gel, 
bath, wash, cream, or mousse.

26. ) A method for improving the clarity of a polyol 
alkoxy ester-containing detergent composition comprised 
of:

25
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a) adding a sufficient amount of a hydrophobically 
modified acrylic thickener thereto under conditions 
sufficient.
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27. ) The method of claim 26, wherein said
hydrophobically modified acrylic thickener is added to a 
detergent composition, followed by the addition of the 
polyol alkoxy ester thereto.

28. ) A method for improving the spreadability of a 
detergent composition comprised of

a) adding a sufficient amount of a hydrophobically 
modified acrylic thickener and a sufficient amount of a 
polyol alkoxy ester to the detergent composition under 
conditions sufficient.

29. ) A method for thickening a detergent composition 
comprising
a) adding a sufficient amount of a hydrophobically 
modified acrylic thickener and a sufficient amount of a 
polyol alkoxy ester to the detergent composition under 
conditions sufficient.

30. ) A detergent composition substantially as herein 
described with reference to any one of the embodiments 
of the invention illustrated in the accompanying 
examples.

25
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31. ) A method for improving the clarity of a
polyol alkoxy ester-containing detergent composition 
substantially as herein described with reference to 
any one of the embodiments of the invention illustrated

5 in the accompanying examples.

32. ) A method for improving the spreadability of a
detergent composition substantially as herein described 
with reference to any one of the embodiments of the

10 invention illustrated in the accompanying examples.

33. ) A method for thickening a detergent composition
substantially as herein described with reference to any 
one of the embodiments of the invention illustrated in

15 the accompanying examples.

DATED this 15th Day of December, 1999 
JOHNSON & JOHNSON CONSUMER COMPANIES, INC.

Attorney: PAUL G HARRISON 
Fellow Institute of Patent Attorneys of Australia

of BALDWIN SHELSTON WATERS


