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QUATERNIZED CELLULOSE ETHERS
FOR PERSONAL CARE PRODUCTS

Field
The present invention relates to quaternized cellulose ethers suitable for rheological

modification of personal care products.

Background

Generally, rheology modifiers are used to adjust a composition's rheological
properties (including viscosity, flow rate, stability of viscosity over time or with increased
temperature, and the composition's ability to suspend particles). For personal care products,
the rheology of a formulation can have significant impact on consumer perceptions of the
product. Known polymeric thickeners often show poor thickening efficiency or poor
surfactant compatibility, and associative thickeners, while not suffering from these faults,
display undesirable characteristics like reduced spreadability, poor viscosity maintenance at
increased temperatures, and reduction of lather/foam.

Thus, a continuing need exists for new rheological modifiers that are efficient in
thickening compositions for personal care products ,while eliminating the typical
shortcomings of currently known systems. Morecover, as sensory perception 1s critical in
personal care product differentiation, 1t 18 important that said rheological modifiers maintain

or even improve the feel of such products.

Summary

In one embodiment, the present invention provides personal care compositions,
comprising a combination of surfactants, comprising at least two of ammonium laurcth
sulfate, ammonium lauryl sulfate, sodium laureth sulfate, sodium lauryl sulfate,
decylglucoside, and cocamidopropyl betaine; and at least one derivatized quaternized
hydroxyethyl cellulose ether, wherein the quaternized cellulose ether comprises fewer than
4000 anhydroglucose repeat units, an average substitution level of hydrophobic substituents
from about 0.005 to about 0.3 moles of substituent per mole of anhydroglucose unit, a
nitrogen percentage from about 0.3 to about 3.0, provided that the average substitution level
of hydrophobic substituents is less than the average substitution level of cationic

substituents.
_1 -
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In another embodiment, the present invention provides methods for increasing
viscosity of a personal care composition including a combination of surfactants without
concommitant increases in stringiness and reduced spreadability, comprising combining with
the personal care composition at least one derivatized quaternized hydroxyethyl cellulose
ether, wherein the quaternized cellulose ether comprises fewer than 4000 anhydroglucose
repeat units, an average substitution level of hydrophobic substituents from about 0.005 to
about 0.3 moles of substituent per mole of anhydroglucose unit, a nitrogen percentage from
about 0.3 to about 3.0, provided that the average substitution level of hydrophobic substituents

1s less than the average substitution level of cationic substituents.

In another embodiment, the present invention provides a personal care
composition, comprising: a combination of surfactants, comprising at least two of ammonium
laureth sulfate, ammonium lauryl sulfate, sodium laureth suifate, sodium lauryl sulfate, and
cocamidopropyl betaine; and at least one derivatized quaternized hydroxyethyl cellulose ether,
wherein the quaternized cellulose ether comprises fewer than 4000 anhydroglucose repeat
units, an average substitution level of hydrophobic substituents from about 0.005 to about 0.3
moles of substituent per mole of anhydroglucose unit, a nitrogen percentage from about 0.3 to
about 3.0, provided that the average substitution level of anhydrophobic substituents 1s less

than the average substitution level of cationic substituents.

In another embodiment, the present invention provides a method for increasing
viscosity of a personal care composition including a combination of surfactants without
concommitant increases in stringiness and reduced spreadability, comprising: combining with
the personal care composition at least one derivatized quaternized hydroxyethy! cellulose
ether, wherein the quaternized cellulose ether comprises tewer than 4000 anhydroglucose
repeat units, an average substitution level of hydrophobic substituents from about 0.005 to
about 0.3 moles of substituent per mole of anhydroglucose unit, a nitrogen percentage from
about 0.3 to about 3.0, provided that the average substitution level of hydrophobic substituents
is less than the average substitution level of cationic substituents, wherein the combination of
surfactants comprises at least two of ammonium laureth sulfate, ammonium lauryl sultate,

sodium laureth sulfate, sodium lauryl sulfate, and cocamidopropyl betaine.
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Detailed Description

In one embodiment, the present invention provides personal care compositions,
comprising a combination of surfactants, comprising at least two of ammonium laureth
sulfate, ammonium lauryl sulfate, sodium laureth sulfate, sodium lauryl sulfate,
decylglucoside, and cocamidopropyl betaine; and at least one derivatized quaternized
hydroxyethyl cellulose ether, wherein the quaternized cellulose ether comprises fewer than
4000 anhydroglucose repeat units, an average substitution level of hydrophobic substituents
from about 0.005 to about 0.3 moles of substituent per mole of anhydroglucose unit, a
nitrogen percentage from about 0.3 to about 3.0, provided that the average substitution level
of hydrophobic substituents is less than the average substitution level of cationic
substituents.

In another embodiment, the present invention provides methods for increasing
viscosity of a personal care composition including a combination of surfactants without
concommitant increases in stringiness and reduced spreadability, comprising combining
with the personal care composition at least one derivatized quatermized hydroxyethyl
cellulose ether, wherein the quaternized cellulose ether comprises fewer than 4000
anhydroglucose repeat units, an average substitution level of hydrophobic substituents from
about 0.005 to about 0.3 moles of substituent per mole of anhydroglucose unit, a nitrogen
percentage from about 0.3 to about 3.0, provided that the average substitution level of
hydrophobic substituents 1s less than the average substitution level of cationic substituents.

"Quaternized cellulose ethers” refers to cellulose ether derivatives containing
quaternary ammontum groups. Generally, the cellulose ether component comprises

anhydroglucose repeat units derivatized with certain ethers. For example, the term "M.S.

-4 -
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(hydroxyethyl)" designates the average number of moles of hydroxyethyl groups which
have been attached by an ether linkage per mole of anhydroglucose unit. Preferably,
cellulose ethers used to make quaternized cellulose ethers of the present invention have an
M.S. (hydroxyethyl) of from 1.0 to 3.5, more preferably from 1.5 to 2.5, more preferably
from 1.8 to about 2.4, most preferably from about 2.0 to about 2.2. In one embodiment, the
quaternized cellulose ethers of the present invention have a nitrogen percentage (%N -
average weight percent of nitrogen per anhydroglucose repeat unit) from about 0.3 to about
3.0.

The cellulose ethers used to make quaternized cellulose ethers of the present
invention generally have at least 250 anhydroglucose repeat units, preferably at least 350
anhydroglucose repeat units. In a further embodiment, the cellulose ethers have fewer than
4000 anhydroglucose repeat units, preferably fewer than 3750, preferably fewer than 3500,
preterably fewer than 3250, preferably fewer than 3000, preferably fewer than 2500 and
more preferably fewer than 2000 anhydroglucose repeat units. Such cellulose ethers are
readily commercially available. Alternatively, such cellulose ethers can be prepared from
cellulose by methods known to those skilled 1n the art.

Typical cellulose ethers include for example, hydroxyethyl cellulose, hydroxypropyl
cellulose, methyl cellulose, hydroxypropyl methyl cellulose, hydroxyethyl methyl cellulose
or hydroxyethyl carboxylmethyl cellulose. Preferred cellulose ethers include hydroxyethyl
cellulose and hydroxypropyl cellulose. The most preterred cellulose ethers suitable for
preparing the quaternized cellulose ethers comprise hydroxyethyl groups.

The above cellulose ethers are derivatized with a hydrophobic substituent and a
cationic nitrogen-containing substituent to form quaternized cellulose ethers of the present
invention.

In one embodiment, the hydrophobic substituent has the formula (I):

‘ i ol o

RB

wherein R' and R” are each, independently, methyl or ethyl, R® is -CH,-CHOH-CH,-
or -CH,CH,- , R" is an alkyl, alkylaryl or arylalkyl group having at least 8 carbon atoms,

preferably 8 to 30 carbon atoms, preferably from 10 to 30 carbon atoms, more preferably

_3 -
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from 12 to 24 carbon atoms, and most preferably from 12 to 18 carbon atoms, A" is an
anion, and z1s 1, 2 or 3. In one embodiment, the hydrophobic substimeﬂt is derived from
glycidyl ethers, such as nonylphenyl glycidyl ether or dodecylphenyl glycidyl ether; or
alpha-olefin epoxides, such as 1,2-epoxy hexadecane and their respective chlorohydrins, or
5 alkyl halides, e.g., dodecyl bromide, and mixtures thereof. Preferably, both R! and R” are
methyl. Preferably, R is -CH,-CHOH-CH,- . Preferably, R*is -CoHon+1), where n 1s from
8 to 30, more preferably n is 12. The most preferred aliphatic R* is the dodecyl group,
which 1s most preferably straight-chained. Preferably, A* is phosphate, nitrate, sulfate or
halide, most preferably chloride. Preferably, z 1s 1 or 2, most preferably 1. Preferably, the
10 average substitution level of the hydrophobic substituent is from about 0.005 to about 0.3,
more preferably from about 0.01 to about 0.2, more preferably from about 0.02 to about
0.15 mole or from about 0.01 to about 0.1 moles of substituent per mole of anhydroglucose
unit. Methods for derivatizing cellulose ethers to comprise such hydrophobic substituents
are known to those skilled in the art, see for example, U.S. Patent Nos. 4,228,277,
15 4,663,159, and 4,845,175.
The cationic nitro gen containing substituent basically has the formula (I) above,
except that R* is now methyl or ethyl instead of a hydrophobic group. In one embodiment,
the average substitution level of the cationic substituent 1s from about 0.005 to about 0.7
moles of the substituent per mole of anhydroglucose unit, preferably from about 0.01 to
20  about 0.5 moles, more preferably from about 0.02 to about 0.35 moles, most preferably
from about 0.025 to about 0.2 moles. Methods for derivatizing cellulose ethers to contain
such cationic substituents are known to those skilled in the art, see for example, U.S. Patent

No. 4,663,159.

In one embodiment, the quaternized cellulose ether 1s a hydroxyethyl cellulose ether.

25  Preferably the hydroxyethyl cellulose ether has a 2 wt. % Brookfield viscosity greater than
500 cps, more preferably greater than 1000 cps, more preferably greater than 2000 cps,
more preferably greater than 3000 cps, and most preferably greater than 4000 cps.
Preferably, this derivatized quaternized hydroxyethyl cellulose ether comprises fewer than
4000 anhydroglucose repeat units, has an average substitution level of hydrophobic

30  substituents from about 0.005 to about 0.3 moles of substituent per mole of anhydroglucose
unit, and a nitrogen percentage from about 0.3 to about 3.0, provided that the average

- substitution level of hydrophobic substituents 1s less than the average substitution level of

cationic substituents.

_4 -
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Such a quaternized hydroxyethyl cellulose ether has a relatively high molecular
weight. It 1s well known 1 the art that higher molecular weight cellulose ethers tend to be
stringy.

In a preferred embodiment, the quaternized cellulose ether 1s of the formula (1I):

H,

+ -
CH.‘.;I;.I"CH:,,CI
0~ (CHCHPO); (CHEHC- H);H
CH2 OH
( o
HO \)
i
O H
| P
(CH,CHO); (CH,CHG-H)H
CH;N"CH; Cl

CqaHas (1)

wherein n 1s about 500 to about 2000, x 1s chosen such that the hydrophobic
substitution M.S.(hydroxyethyl) 1s about 2.1 and y and z are chosen such that the
quaternized cellulose ether has percent nitrogen of about 0.05 to about 3.5.

The appropriate concentration of quaternized cellulose ethers of the invention for
use 1n a personal care product will depend on various parameters, including the particular
personal care product being formulated, and the desired viscosity. As will be seen by the
following examples, however, the compositions of the invention provide greater thickening
cfficiency as compared to previous compositions. Preferably a concentration of about 0.02
% to about 1.0 % by weight, more preferably about 0.05 % to about 0.5 % by weight, of the
quaternized cellulose ether of the invention based on the total weight of the personal care
composition 18 used.

"Personal care" refers to compositions that are to be topically applied to a person.
Examples of personal care compositions include skin care and cosmetic products (e.g.,
facial cream, moisturizers, cleansers, lotions, night creams, sunscreens, tanning, foundation,
mascara, eye-liner, lipstick, and the like), nail care products (such as polish and
conditioners), toothcare products (¢.g., toothpaste and rinses), and hair care products
(including styling gels and hairsprays). "Personal care actives” are components that impart
a specific performance property to a personal care composition. Examples of personal care
actives 1nclude vitamins, silicone o1ls, sun screens, as well as solvents, diluents, and
adjuvants such as water, cthyl alcohol, 1sopropyl alcohol, higher alcohols, glycerin,

propylene glycol, sorbitol, preservatives, surfactants, menthol, eucalyptus oil, other
-5 -
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essential oils, fragrances or viscosity adjusters. Such personal care products are
commercially available and known to those skilled 1n the art.

The quaternized cellulose ethers described herein provide favorable rheological
modification properties when formulated 1n personal care products, including high
thickening efficiency at low concentrations with reduced viscosity loss with increasing
temperature. The formulations containing these polymers also show reduced stringiness
and 1mproved spreadablity compared to other associative thickeners. The quaternized
cellulose ethers also provide personal care products with improved skin and hair sensory
appeal and lather performance (e.g., increased foam). Improved properties include
improved softness, smoothness, silkiness, moisturizing, and/or wet and dry combing
properties.

It should be understood that the quaternized cellulose ethers of the present invention
arc cosmetically acceptable, that 15, no more toxic, 1rritating, or unpleasant smelling when
present 1in the amounts typically found 1n personal care compositions than any other typical
personal care ingredients.

The quaternized cellulose ethers of the present mmvention comprise both the
hydrophobic substituent and the cationic substituent, advantageously in the preferred weight
ranges disclosed above. The hydrophobic substituent and the cationic substituent can be
reacted with the cellulose ether 1n any order or stmultancously 1n a known manner.
Preferably, the reaction 1s carried as described in U.S. Patent No. 5,407,919 or WO
2005/000903, while adapting the molar ratio between the cellulose ether and hydrophobic
substituent and the cationic substituent to the desired substitution levels. Preferably, the
molar ratio between the hydrophobic substituent and the anhydroglucose units of the
cellulose ether 1s from 0.002 to 0.4, more preferably from 0.02 to 0.2. Preferably, the molar
ratio between the cationic substituent and the anhydroglucose units of the cellulose ether 1s
from 0.05 to 2.0, more preferably from 0.2 to 0.7.

It should be noted that the quaternized cellulose ethers which are used 1n the
compositions and the methods of the present invention, derivatized quaternized
hydroxyethyl cellulose ethers, wherein the quaternized cellulose ether comprises fewer than
4000 anhydroglucose repeat units, and the average substitution level of hydrophobic
substituents 1s less than the average substitution level of cationic substituents, have a
different structure than commercially availible quaternized cellulose ethers. For example,

SOFTCAT " Polyquaternium-67, available from Amerchol Corporation, has more than
-6 -
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4000 anhydroglucose repeat units. This quaternized cellulose ether has been used 1n
personal care products with great success 1n the past as a conditioner, however, it has not
shown any rheological modification properties.

The cationic associative polymer disclosed in U.S. Patent No. 6,673,124,
specifically the quaternized laurylhydroxyethylcellulose which 1s sold under the name
QUATRISOFT LM 200 by Amerchol Corporation, 1s a quaternized cellulose ether with
fewer than 4000 anhydroglucose repeat units, however. 1t has an average substitution level
of hydrophobic substituents that 1s equal to or greater than the average substitution level of
cationic substituents. As shown in the attached examples, no rheological modification
property has been observed for this polymer either.

The quaternized cellulose ethers which are used 1n the present invention are
typically water-soluble. As used herein, the term "water-soluble” means that at least 1
gram, and preferably at least 2 grams of the cellulose ether derivative are soluble 1n 100
grams of distilled water at 25 °C and 1 atmosphere. The extent of water-solubility can be
varied by adjusting the extent of ether substitution on the cellulose ether and by adjusting
the substitution level of the hydrophobic substituent and the cationic substituent.
Techniques for varying the water solubility of cellulose ethers are known to those skilled 1n
the art.

The following examples are presented to 1llustrate the invention and are not to be
interpreted as limiting 1t. All percentages, parts and ratios are by weight unless otherwise

stated.

Examples
Example 1
Quaternized cellulose ethers of the present invention are the result of combining the

following components listed in TABLE 1:
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TABLE 1

Batch

Batch

Batch 3
(Comparative

Batch 5
(Comparative

Batch

HEC 1

HEC 2

HEC 3

Acetone

6% aqueous
1sopropyl
alcohol (IPA)

10% aqueous
IPA

12% aqueous
IPA

360

25 weight %
aqueous soln.
of sodium
hydroxide
(NaOH) (calc
as dry wt)

2.85

QUAB 342

28

60

35

10

150

10

4(0)

QUAB 151

3.0

15

12

* Batch 5 used in place of HEC

The above abbreviations are deftined as follows:

HEC-1: A hydroxyethyl cellulose having a viscosity of about 200 cps (mPas), about

500 anhydroglucose repeat units and an average number of moles of hydroxyethyl groups

per mole of anhydroglucose unit, designated as M.S.(hydroxyethyl), of about 2.2. The

molecular weight of the hydroxyethyl cellulose below 1s given as viscosity measured as a 5

weilght percent aqueous solution at 25°C using a Brookfield LVT viscometer. This

hydroxyethyl cellulose 1s commercially available as CELLOSIZE™ QP-3L hydroxyethyl
ccllulose (HEC) from The Dow Chemical Company.

HEC-2: A hydroxyethyl cellulose having a viscosity of about 500 cps (mPas), about

1500 anhydroglucose repeat units and an average number of moles of hydroxyethyl groups

per mole of anhydroglucose unit, designated as M.S. (hydroxyethyl), of about 2.0. The

molecular weight of the hydroxyethyl cellulose below 1s given 1n viscosity measured as a 2

weilght percent aqueous solution at 25°C using a Brookfield LVT viscometer. This

_8
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hydroxyethyl cellulose 1s commercially available as CELLOSIZE™ QP-300 hydroxyethyl
ccllulose (HEC) from The Dow Chemical Company.
HEC-3: A hydroxyethyl cellulose having a viscosity of about 5000 cps (mPa’s),

about 2000 anhydroglucose repeat units and an average number of moles of hydroxyethyl
ogroups per mole of anhydroglucose unit, designated as M.S. (hydroxyethyl), of about 2.0.
The molecular weight of the hydroxyethyl cellulose below 1s given 1n viscosity measured as
a 2 weight percent aqueous solution at 25°C using a Brookfield LVT viscometer. This
hydroxyethyl cellulose 1s commercially available as CELLOSIZE™ QP-4400 hydroxyethyl
cellulose (HEC) from The Dow Chemical Company.

Cationic substituent: A 70 weight percent aqueous solution of 2,3-

epoxypropyltrimethyl ammonium chloride, commercially available from Degussa
Corporation as QUAB™™ 151. This contributes a cationic moeity to the cellulose ether.

Hydrophobic substituent: A 40 weight percent aqueous solution of
3-chloro-2-hydroxypropyldodecyldimethyl ammonium chloride, commercially available
from Degussa Corporation as QUAB' " 342. This contributes one hydrophobic moeity and
on¢ cationic moeity to the cellulose ether.

A reaction vessel equipped with a stirrer, condenser, addition funnels, and nitrogen
supply 1s charged with HEC (as listed) and acetone or IPA. The system is purged with
nitrogen. An aqueous solution of sodium hydroxide (for Batch 1, 4.9 g dry/0.12 mol) 1s
added drop wise via syringe. After stirring for 30 minutes at ambient temperature, QUAB
342 is added drop wise. Then QUAB 151 is added drop wise. The slurry is heated to 55°C
over 30 minutes. After holding for 3 hours, the slurry is cooled to less than 40°C and
neutralized with 2.7 g acetic acid. The slurry 1s transferred and washed three times with a
mixture of 80 weight percent acetone and 20 weight percent water, once with a mixture of
90 weight percent 1sopropyl alcohol and 10 weight percent water, and once with acetone
containing a small amount of glyoxal and acetic acid. After drying in a vacuum oven at

about 30-35°C, the product is passed through a 30-mesh sieve screen and analyzed.

Example 2
Substantially following the protocol of Example 1, the batches listed in TABLE 1

were prepared and characterized. The results are listed in TABLE 2:
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TABLE 2
Batch % N | Hydrophobic Cationic Total Viscosity (%)
Substitution Contribution Cationic
from QUAB Substitution
151
] 0.83 0.12 0.05 0.17 7400 (5)
2 1.09 0.07 0.15 0.22 360 (2)
3 0.42 0.09 0 0.09 2300 (2)
(Comp.)
4 1.02 0.02 0.18 0.20 5100 (2)
S 0.21 0.04 0 0.04 590 (2)
(Comp.)
6 1.00 0.06 0.14 0.20 685 (2)
7 0.47 0.04 0.05 0.09 240 (2)

Batches 1-7 can be represented by the formula (I1) above, wherein n 18 about 500-
2000, x 1s chosen that the hydroxyethyl substitution M.S. 1s about 2.0 to 2.4 and y and z are
chosen such that the batches have the levels of percent nitrogen and hydrophobic
substitution (HS) listed in TABLE 2. Nitrogen content, % N: The average weight percent
of nitrogen per anhydroglucose repeat unit 1s determined analytically by using an automated
Buchi Kjeldahl distillation unit and titrating with an automated titrimeter. The average
number of moles of the hydrophobic substituent per mole of anhydroglucose unit 1s
designated as hydrophobic substitution (HS). The HS 1s measured using nuclear magnetic
resonance (1H-NMR, 400 MHz, sodium trimethylsilyl propionate as a standard and
deuterium oxide as a solvent at room temperature). The average number of moles of the
cationic substituent per mole of anhydroglucose unit 1s designated as cationic substitution
(CS) and 1s measured using nuclear magnetic resonance (1H-NMR, 400 MHz, sodium
trimethylsilyl propionate as a standard and deuterium oxide as a solvent at room
temperature) and/or by calculating the difference between the total nitrogen content and the
nitrogen content due to the HS. For example, the HS was determined by %N for those
examples 1n which only QUAB 342 was used and for the others where both QUAB 342 and
QUAB 151 were used, the examples were run first with only QUAB 342 to determine the
%N 1ncorporation and the HS, and then the examples were run with both QUAB 342 and
QUAB 151. The %N and CS from the QUAB 151 were calculated by subtracting the %N
due to the QUAB 342 from the reference run from the total nitrogen. Viscosity 2 or 5

_10 -
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percent: The viscosity of a 2 or 5 weight percent aqueous solution at 25°C 18 measured
using a Brookfield LTV viscometer at 30 rpm (revolutions per minute) and spindle No. 2, 3,

or 4. Unless otherwise indicated, viscosity 1s given in centipoises (cPs).

Example 3

Personal care compositions of the present invention include quaternized cellulose

cthers from Example 1, having the components recited in TABLE 3:

TABLE 3

Batch A | Batch B | Batch D
Ammonium laureth sulfate (ALS) (28% 20.9% 20.9% 20.9%
active)
Sodium laureth sulfate, 2 mole ethoxylate 10.1% 10.1% 10.1%
(ES-2) (26% active)
Cocamidopropyl betaine (CAPB) (35% 6.7% 6.7% 6.7%
active)
Salt 0.5% 0.5% 0.5%
Batch 1 0.2% - - - -
Batch 2 - - 0.2% - -
Batch 6 - - - - 0.2%
Water Balance | Balance | Balance

Example 4 (Comparative)

Comparative personal care compositions have the components recited in TABLE 4:

TABLE 4

Batch C Batch E

(Comp.) (Comp.)
Ammonium laureth sulfate (ALS) (28% 20.9% 20.9%
active)
Sodium laureth sulfate, 2 mole ethoxylate 10.1% 10.1%
(ES-2) (26% active)
Cocamidopropyl betaine (CAPB) (35% 6.7% 6.7%
active)
Salt 0.5% 0.5%
GLUCAMATE " DOE-120 PEG-120 - - 1%
Methyl Glucose Dioleate (Noveon)
Batch 3 (Comparative) 0.2% - -
Water Balance Balance
Example 5
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Personal care compositions were made substantially according to the protocols of
Examples 3 and 4, and were tested as noted.
All viscosity measurements were conducted with Brookfield LVT viscosity at 22

°C. The results are summarized in TABLE 5.

TABLE 5
HS N% Viscosity (cps)
Batch A 0.12 0.83 55,000
Batch B 0.07 1 55,000
Batch C (comparative) | 0.086 0.42 100,000
Batch D 0.04 0.94 12,800
Batch E (comparative) | - - - - 7,000

It can be clearly seen from the data in the above table that the hydrophobically modified
cationic HECs provide much better thickening efficiency than DOE-120 material, even
when five times more DOE-120 1s used.

A body wash panel study was conducted with 10 panelists. The percent of panelists

that preferred the specific formulation for each criteria 1s noted in TABLE 6:

TABLE 6
Batch A Batch E
(comparative)
Foam volume 70 30
Foam feel 70 30
Wet feel 80 20
Dry feel 100 0

The data clearly indicates that a personal care composition of present invention provides

significantly better skin feel properties.

Example 6
Personal care compositions were prepared substantially according to the above

described protocols, and having the components recited in TABLE 7:
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TABLE 7
Batch F Batch G
(comparative)
Sodium laureth sulfate, 2 mole ethoxylate (ES-2) | 42.3% 42.3%
(26% active)
Cocamidopropyl betaine (CAPB) (35% active) 11.4% 11.4%
Batch 1 0.2% - -
GLUCAMATE  DOE-120 PEG-120 Methyl - - 1%
Glucose Dioleate (Noveon)
Water Balance Balance

All viscosities were measured with CA Instruments Rheometer with Couette

geometry at shear rate of 0.5 second”'. Data are summarized in the Table 8:

TABLE 8
Temperature (°C) Batch F Batch G
(comparative)
25 38000 30000
30 22000 12000
35 11000 4800
40 5500 1100

The data shows that the hydrophobically modified cationic HEC containing
formulation can maintain viscosity much better than the DOE-120 containing formulation at
higher temperatures such as 40 °C.

The formulations were tested for product aesthetics by panel study. Four panclists
were asked to give product aesthetics scores on these two formulations on 1-5 scale (5 being
the best). Features such as ease-of-spreading and stringiness were part of the product
acsthetics evaluation. The average score for Batch F was 4, while the average score for the
comparative Batch G was 2, with Batch F showing a clear advantage in ecase-of-spreading in

particular.

Example 7

Personal care compositions of the present invention (oxidative dye compositions)

have the components recited in TABLE 9:
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TABLE 9
Batch H Batch I Batch J Batch
(control) | (comparative) | (comparative) K
Oxidation | Deionized water 4'7.34 277.34 37.34 277.34
Dye | EMULGEN BL-309 9.00 9.00 9.00 9.00
Precursor | Deceth-3
® [ JEECOL O olelyl 6.00 6.00 6.00 6.00
alcohol
EMERSOL 213 oleic 3.00 3.00 3.00 3.00
acid
PLANTAREN 1200 6.90 6.90 6.90 6.90
alkyl polyglucoside
Ethanol (100%) 6.50 6.50 6.50 6.50
EGMBE cthylene 10.00 10.00 10.00 10.00
glycol mono butyl
cther
GLUCAMATE LT (as -- 10.00 -- --
2% aqueous solution)
QUATRISOFT LM- -- -- 10.00 -
200 (as 2% aqueous
solution)
Batch 7 from Example -- -- -- 10.00
1 (as 2% aqueous
solution)
Ammonia ( 20% 10.00 10.00 10.00 10.00
aqueous solution)
RODOL RS TECH -3 0.40 0.40 0.40 0.40
Dihydroxybenzene
RODOL EG 3 0.07 0.07 0.07 0.07
Aminophenol
RODOL 24 DAPE 1, 0.01 0.01 0.01 0.01
(beta-hydroxyethoxy)
- 2,4 diaminobenzene
dichlorohydrate
RODOL MRP 1,3 - 0.15 0.15 0.15 0.15
dihydroxy-2-
methylbenzene
RODOL D p- 0.63 0.63 0.63 0.63
phenylenediamine
Oxidative | Hydrogen peroxide 100 100 100 100
Develope | (6% aqucous solution)
r
(2)
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"Deceth-3" 1s the polyethylene glycol ether of decyl alcohol, conforming to the
formula CH3(CH,)sCH,(OCH,CH,),OH (where n has an average value of 3), available from
Sidobre Sinnova. Oxidation dye compositions are prepared by adding the oxidative
developer to the oxidative dye precursor and shaking vigorously.

The viscosities of the resulting dyeing compositions were measured at 25°C using a
Brookfield LTV viscometer at 10 rpm (revolutions per minute) and spindle No. 4. The
results 1llustrate that the polymer of the invention (Batch K) provided excellent thickening
ctficiency in the oxidation dye composition (viscosity 9600 cps), while GLUCAMATE LT
(“LT”) showed no thickening benefit (1400 cps as compared to the control 2200 cps).
QUATRISOFT LM-200 (“*LM-200"") was significantly less efficient (6200 cps). Efficient
thickening 1s an essential attribute of oxidative dye compositions, as it keeps the colorant
product on the application area and prevents it from running onto the face or outside the

desired color zones.

Example 8

Personal care compositions of the present invention (oxidative dye compositions)
have the components recited in TABLE 10:
TABLE 10

Batch L (wt %) Batch M (wt %)
(comparative)

Ammonium laureth sulfate (ALS) 20.9 20.9
SLES-2 Sodium Laureth Sulfate 10.1 10.1
Cocamidopropyl betaine (CAPB) 6.7 6.7
NaCl solution 2.5 2.5
GLYDANT DMDM Hydantoin 0.4 0.4
Batch 2 20 0
QP-100M hydroxyethyl cellulose 0 20
polymer
Water 394 39.4
Formulation viscosity (¢p) 743770 80120
Stringiness 1 2

QP-100M 1s a commercially available hydroxyethyl cellulose polymer containing at Ieast

5000 anhydroglucose units. The viscosity for QP-100MH 1s typically about 5,500 cps for a

1% solution. %N 1s 1. The hydrophobic substitution level 1s 0.04.
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While the viscosities achieved are comparable, the inventive batchdisplayed less
stringiness. The relative stringiness of each formulation is evaluated on a scale of 1 to 5,
with 5 being the most stringy, and 1 being the least stringy.

It 1s understood that the present invention is not limited to the embodiments
specifically disclosed and exemplified herein. Various modifications of the invention will
be apparent to those skilled in the art. Such changes and modifications may be made
without departing from the scope of the appended claims.

Moreover, cach recited range includes all combinations and subcombinations of

ranges, as well as specific numerals contained therein.
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CLAIMS:
1. A personal care composition, comprising:

a combination of surfactants, comprising at least two of ammonium laureth sulfate,
ammonium lauryl sulfate, sodium laureth sulfate, sodium lauryl sulfate, and
cocamidopropyl betaine; and

at least one derivatized quaternized hydroxyethyl cellulose ether, wherein the
quaternized cellulose ether comprises fewer than 4000 anhydroglucose repeat units, an
average substitution level of hydrophobic substituents from about 0.005 to about 0.3 moles
of substituent per mole of anhydroglucose unit, a nitrogen percentage from about 0.3 to
about 3.0, provided that the average substitution level of hydrophobic substituents is less

than the average substitution level of cationic substituents.

2. The personal care composition of claim 1, wherein the hydrophobic substituent of

the derivatized quaternized cellulose ether corresponds to the formula (1):

R1

|

2__ Wt pd
. N R [Ab]l/z (I)

)
wherein:
R'and R? are each, independently, methyl or ethy!;
R’ is -CH;-CHOH-CH,- or -CH,CH- ;
R’ is an alkyl, alkylaryl or arylalkyl group having 8 to 30 carbon atoms;

A” 1s an anion, and

z1s 1, 2 or 3.
3. The personal care composition of claim 2, wherein R* is a dodecyl group.
4. The personal care composition of claim 1, wherein the hydrophobic substituent of

the dertvatized quaternized cellulose ether is derived from glycidyl ethers, alpha-olefin

epoxides, alkyl halides, or mixtures thereof.
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5. The personal care composition of claim 1, wherein the average substitution
level of hydrophobic substituents on the derivatized quaternized cellulose ether is from

about 0.01 to about 0.2 moles of substituent per mole of anhydroglucose unit.

6. The personal care composition of claim 1, wherein the average substitution
level of hydrophobic substituents on the derivatized quaternized cellulose ether 1s from

about 0.02 to about 0.15 moles of substituent per mole of anhydroglucose unit.

7. The personal care composition of claim 1, wherein the average substitution
level of hydrophobic substituents on the derivatized quaternized cellulose ether 1s from

about 0.01 to about 0.1 moles of substituent per mole of anhydroglucose unit.

8. The personal care composition of claim 1, wherein the average substitution
level of the cationic substituent on the derivatized quaternmized cellulose ether 1s from

about 0.005 to about 0.7 moles of the substituent per mole of anhydroglucose unit.

9. The personal care composition of claim 1, wherein the average substitution
level of the cationic substituent on the derivatized quaternized cellulose ether is from

about 0.01 to about 0.5 moles of the substituent per mole of anhydroglucose untt.

10. The personal care composition of claim 1, wherein the average substitution

level of the cationic substituent on the derivatized quaternized cellulose ether 1s from

about 0.02 to about 0.35 moles of the substituent per mole of anhydroglucose unit.

11. The personal care composition of claim 1, wherein the average substitution
level of the cationic substituent on the derivatized quaternized cellulose ether is from

about 0.025 to about 0.2 moles of the substituent per mole of anhydroglucose unit.

12. The personal care composition of claim 1, wherein the hydroxyethyl cellulose

has from about 500 to about 2000 anhydroglucose repeat units.

13. The personal care composition of claim 12, wherein the hydroxyethyl cellulose

has an average number of moles of hydroxyethyl groups per mole of anhydroglucose unit ot

about 1.8 to about 2.4.
_18 -
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14. The personal care composition of claim 12, wherein the hydroxyethyl cellulose

has an average number of moles of hydroxyethyl groups per mole of anhydroglucose unit of

about 2.0 to about 2.2.

15. The personal care composition of claim 1, wherein the at least one derivatized

quaternized hydroxyethyl cellulose ether has a 2 wt.% Brookfield viscosity greater
than 2000 cps.

16. A method for increasing viscosity of a personal care composition including a
combination of surfactants without concommitant increases in stringiness and reduced

spreadability, comprising:

combining with the personal care composition at least one derivatized
quaternized hydroxyethyl cellulose ether, wherein the quaternized cellulose ether comprises
fewer than 4000 anhydroglucose repeat units, an average substitution level of hydrophobic
substituents from about 0.005 to about 0.3 moles of substituent per mole of anhydroglucose
unit, a nitrogen percentage from about 0.3 to about 3.0, provided that the average substitution

level of hydrophobic substituents is less than the average substitution level of cationic

substituents,

wherein the combination of surfactants comprises at least two of ammonium
laureth sulfate, ammonium lauryl sulfate, sodium laureth sulfate, sodium lauryl sultate, and

cocamidopropyl betaine.

17. The personal care composition of claim 1, with the proviso that the

composition does not contain methyl glucose dioleate.

18. The personal care composition of claim 1, wherein the at least one derivatized

quaternized hydroxyethyl cellulose ether has a 2 wt.% Brooktfield viscosity greater
than 3000 cps.

19. The personal care composition of claim 1, wherein the at least one derivatized

quaternized hydroxyethyl cellulose ether has a 2 wt.% Brooktield viscosity greater
than 4000 cps.
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