57111185 A1 | IV 0000000 O

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

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

24 November 2005 (24.11.2005)

(10) International Publication Number

WO 2005/111185 A1l

(51) International Patent Classification’: C11D 1/835,
A61K 7/075, 7/06
(21) International Application Number:
PCT/US2005/015271

(22) International Filing Date: 3 May 2005 (03.05.2005)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
10/840,418 7 May 2004 (07.05.2004) US
(71) Applicant (for all designated States except US): ICI
AMERICAS, INC. [US/US]; 10 Finderne Avenue,

Bridgewater, NJ 08807 (US).

(72) Inventor; and
(75) Inventor/Applicant (for US only): QUEEN, Craig, B.
[US/US]; 413 Willets Court, Middletown, DE 19709 (US).

(74) Agent: SHARER, Paul, L.; Mayer Brown Rowe & Maw
LLP, Intellectual Property Group, 1909 K Street, N.W.,
Washington, DC 20006 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM,
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY,
TJ, ™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU,
ZA, 7ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, 7ZM,
7ZW), BEurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: SOLVATED NONIONIC SURFACTANTS

& (57) Abstract: A liquid and readily flowable composition includes (a) a room-temperature-solid solute comprising at least one non-
& ionic surfactant, preferably having a hydrophilelipophile balance from about 11.1 to about 18.8, (b) at least one fatty alkanolamide;
L JP| (c) water, if needed. The fatty alkanolamide, which is substantially liquid at. room, ,, temperature, solvates the solid solute to
form a homogeneous composition which is liquid and readily flowable at room temperature. The select classes of nonionic surfactants
include polyalkylene oxide carboxylic acid esters, ethoxylated fatty alcohols, poloxamers, alkyl polysaccharides, or combinations

e
=

thereof. Useful fatty alkanolamides include fatty diethanolamides.



WO 2005/111185 PCT/US2005/015271

SOLVATED NONIONIC SURFACTANTS

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Application Serial No.
10/840,418, filed May 7, 2004, the entirety of which is incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to solvating nonionic surfactants that are
solid at room temperature with fatty alkanolamides and, at times, water. More
specifically, the present invention relates to creating homogeneous solutions of these

solid materials with fatty diethanolamides.

BACKGROUND

[0003] Nonionic surfactants have been incorporated in a plethora of
compositions because of the wide variety of utilities, such as adjuvancy, thickening,
foaming, emulsification, dispersion, coupling (increasing the compatibility of oils),
solubilization, detergency, suspension, spreading, wetting and gelling. Although
nonionic surfactants have been available for more than fifty years, only a limited number
have been provided in a readily flowable liquid form. Solid nonionic surfactants are
typically heated to melt the solid into a flowable form for subsequent incorporation into
various formulations.

[0004] Such heating, however, is not only expensive, but may also affect other
ingredients of the resulting formulations. For example, certain surfactants have the
ability to solubilize water insoluble materials, for example fragrances which are
frequently only oil-soluble materials, into aqueous systems by reducing surface tension
of the solution or by reducing interfacial surface tension between non-compatible
substances to disperse the materials therein. Incorporation of fragrances into melted
surfactants may often result in loss of the fragrances, as many of these substances are
volatile oils.

[0005] Fatty alkanolamides have been used for many years in a variety of
cosmetic, personal care, household and industrial formulations. Fatty alkanolamides are
normally condensates of fatty acids with alkanolamines such as monoethanolamine,
diethanolamine, and monoisopropanolamine. Fatty alkanolamides have been widely
used in generally liquid systems such as liquid detergents and personal care products

such as foam stabilizers, viscosity builders and the like, in metal working formulations as
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lubricants, viscosity control agents, corrosion inhibitors and in a variety of other
applications.

[0006] As used in colloidal chemistry and as used in surfactant chemistry,
solubilization is the dispersion or emulsion of an insoluble material into a liquid, such as
water or a predominately aqueous system. Such a dispersion or emulsion, however,
does not result in a true or intimate solution, i.e., a uniform mixture of a solute and a
solvent at the molecular or ionic level. The solubilized mixture is finely dispersed to
produce a visually clear emulsion having discrete particles present on the microscopic or
micron level. In other words, certain surfactants, such as the above-described fatty
alkanolamides, have been used to finely disperse or solubilize water-insoluble materials
into aqueous systems, i.e., systems having predominant amounts of water. Such
systems, however, remain heterogeneous, dual or multiple phases on a microscopic
level.

[0007] Further, many nonionic surfactants are described as being soluble or
slightly soluble in water, typically less than ten weight percent. Such commonly used
terminology, however, does not refer to the ability of the surfactants to form true
aqueous solutions, but refers to the limits for the amounts of the surfactants suitable for
aqueous dispersion or emulsification.

[0008] While various dispersions of fatty alkanolamides and surfactant systems
or formulations containing fatty alkanolamides have been described, solvation of
nonionic surfactants compositions that are solid at room temperature has remained
elusive. Consequently, there is a need to solvate nonionic surfactants that are
substantially solid at room temperature to provide a homogeneous liquid which is stable
at room temperature. Desirably, such solvations will provide the known attributes of the
solid nonionic surfactants, while providing the convenience of being liquid-form
deliverable.

SUMMARY OF THE INVENTION

[0009] The present invention relates to the solvation of certain nonionic
surfactants which are solid at ambient, room temperature (about 25°C). Desirably, the
solvation does not adversely affect the attribute for which the nonionic surfactant is
normally added to a composition or a formulation. In some cases, the solvation results
in a synergistic affect where the solvated composition offers enhanced performance as

compared to the use of an unsolvated nonionic surfactant.
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[0010] More specifically, the present invention relates to a homogeneous liquid
composition of nonionic surfactants, at least one fatty alkanolamide and, at times, water.
In a preferred embodiment fatty diethanolamides are employed. The nonionic
surfactants preferably have a hydrophile-lipophile balance (HLB) from about 11.1 to
about 18.8. Nonionic surfactants having an HLB less than about 11.1 or greater than
about 18.8 may not be completely solvated with the fatty alkanolamides used in the
present invention.

[0011] Useful fatty diethanolamides include lauric diethanolamide and coconut oil
fatty diethanolamide, and combinations thereof.

DETAILED DESCRIPTION OF THE INVENTION

[0012] A large number of applications are contemplated by the present
invention. Among the many applications in which the solvated compositions of the
present invention may be incorporated include, without limitation, skin care products
such as soap, liquid hand cleansers, body washes, facial washes, lotions, moisturizers,
sun screens, and make-up; hair care products such as shampoos, conditioners, hair
dyes and colorants and hair gels; industrial cleaners; household cleaners; laundry
detergents; as well as pre-moistened towels such as baby wipes and geriatric wipes;
agricultural products including pesticides; paints; textiles; metal cleaning products; metal
working products; and lubricants.

[0013] As used herein to describe the present invention, and as used in general
chemistry, the term solvation and its variants relate to the ability of a material (i.e., a
solvent) to form a homogeneous liquid solution with another substance (i.e., a solute)
through molecular interactions, but excluding substantial molecular dissociation of the
solute, such as the case with sodium chloride being dissolved by water. In such a
homogeneous solution the solute is dissolved by the solvent. In contrast, as described
above, solubilization relates to the ability of a material (a solubilizer) to aid in the
dispersion of two noncompatible, for example, immiscible, substances. Often the
solubilizer reduces the interfacial surface tension between the immiscible substances to
permit dispersion therebetween. Such a dispersion does not result in a homogeneous
liquid solution, but merely results-in a heterogeneous, often at times finely dispersed
micro-emulsion mixture. Thus, as used herein, the degree of homogeneity for solvated
compositions exceeds the degree of homogeneity present in solubilized compositions.

As used herein, a homogeneous composition refers to a uniform composition or true
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solution that does not separate into individual constituents over time at about room
temperature, even when subjected to freezing and subsequent thawing.

[0014] Useful solvents with the practice of the present invention include liquid
fatty alkanolamides, preferably fatty diethanolamides, and, at times, water. Solutes
which may be solvated by such solvents include certain nonionic surfactants which are
solid at room temperature. The nonionic surfactants that are solvated with the fatty
alkanolamides include those classes of nonionic surfactants described below, preferably
having a hydrophile-lipophile balance (HLB) from about 11.1 to about 18.8.

[0015] The HLB is an indication of the weight amount of the hydrophilic portion of
the nonionic surfactant. HLB values for most polyol fatty acid esters can be calculated
with the formula HLB = 20 * (1 — S/A), where S is the saponification number of the ester
and A is the acid number of the recovered acid. Where the hydrophilic portion consists
of ethylene oxide, the HLB value may be calculated with the formula HLB = E/5, where E
is the weigh percent of oxyethyl.ene content.

[0016] The solutes of the present invention are those nonionic surfactants that
are solid at room temperature, preferably having an HLB from about 11.1 to about 18.8,
and more preferably selected from the following classes:

(1) polyalkylene oxide carboxylic acid esters having from about 8 to about 30
carbon atoms and having a polyethylene oxide moiety corresponding to
the formula —(OCH.CHy,),, where n is from about 5 to about 200, and
further where both mono- and di-esters are included, and preferably
having from about 16 to about 18 carbon atoms and where n is from
about 8 to about 150;

(2) ethoxylated fatty alcohols having an ethylene oxide moiety corresponding
to the formula —(OCH, CH,),, wherein m is from about 5 to about 150,
preferably from about 6 to about 31, and more preferably from about 7 to
about 21 moles of ethoxylation, and having a fatty alcohol moiety having
from about 6 to about 30 carbon atoms, preferably from about 8 to about
22 carbon atoms, and more preferably from about 10 to about 19 carbon
atoms, where these fatty alcohols can be straight or branched chain
alcohols and can be saturated or unsaturated, and where nonlimiting
examples of suitable ethoxylated fatty alcohols include oleth-10 through
oleth-20, which are ethylene glycol ethers of oleth alcohol, wherein the
numeric designation indicates the number of ethylene oxide moieties

present, the steareth series of compounds such as steareth-10 through
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steareth-21, which are ethylene glycol ethers of steareth alcohol, wherein
the numeric designation indicates the number of ethylene oxide moieties
present, and other fatty alcohols may include lauryl alcohol and isocetyl
alcohol;
(3) poloxamers, which are ethylene oxide and propylene oxide block
copolymers, having from about 15 to about 100 moles of ethylene oxide,
preferably, about 60 to about 70 moles, and having about 15 to about 70
moles of propylene oxide, preferably, about 20 to about 30 moles;
(4) alkyl polysaccharide (APS) surfactants (e.g. alkyl polyglycosides) having
a hydrophobic group with about 6 to about 30 carbon atoms and a
polysaccharide (e.g., polyglycoside) as the hydrophilic group; optionally,
there can be a polyalkylene-oxide group joining the hydrophobic and
hydrophilic moieties; and the alkyl group (i.e., the hydrophobic moiety)
can be saturated or unsaturated, branched or unbranched, and
unsubstituted or substituted (e.g., with hydroxy); and
() combinations thereof.
[0017] Preferred nonionic surfactants are polyalkylene oxide carboxylic acid
esters, ethoxylated fatty alcohols, and combinations thereof.
[0018] The amount of solute present in the homogeneous compositions of the -
present invention may vary from low concentrations, for example about 10 weight
percent or less, to high concentrations, for example about 80 weight percent or greéter,
where the weight percents are on a total composition basis. The amount of the above-
described nonionic surfactants that may be solvated depends upon several factors,
including the HLB of the nonionic surfactant to be solvated. Other factors may include
the particular solvent, including water, if present. At terminal ends of the preferred HLB
range, i.e., about 11.1 and about 18.8, about 10 weight percent nonionic surfactant may
suitably be solvated. Solutions having less than 10 weight percent nonionic surfactant
may also be formed, but these more dilute solutions are not preferred as functionality of
the surfactant may be diluted. Higher amounts of nonionic surfactants may be solvated
at HLB values between the 11.1 and 18.8 values. For example, about 80 weight percent
or greater of nonionic surfactants having an HLB from about 15 to about 17 may be
solvated. Accordingly, the true solutions of room-temperature-solid nonionic surfactants
having HLB values between about 11.1 and about 18.8 values may be formed having

from about 10 weight percent to about 80 weight percent nonionic surfactant on a total
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composition basis, preferably from about 20 weight percent to about 70 weight percent,
and more generally from about 20 weight percent to about 65 weight percent.

[0019] Solvation levels for certain nonionic surfactants with fatty alkanolamides
vary with HLB of the nonionic surfactants, and, at times, water. Numerous testing was
done at less than the maximum solvation limits to confirm the homogeneity of the
resulting compositions at varying concentrations of solute and solvent. Nonionic
surfactants having a HLB of less than about 11.1 tend to form cloudy or hazy mixtures
with possible phase separation. Nonionic surfactants having a HLB of greater than
about 18.8 tend to be cloudy or hazy mixtures with possible phase separation and
possible solidification.

[0020] The above-described solvation levels may also suitably be used for
blends or combinations of nonionic surfactants, whereby the resulting HLB of the
nonionic surfactant blend is preferably within from about 11.1 to about 18.8. Thus, a
blend of a nonionic surfactant having a HLB from about 11.1 to about 18.8 and another
nonionic surfactant, which may or may not have a HLB from about 11.1 to about 18.8,
may suitably be solvated, provided that the combined HLB is preferably from about 11.1
to about 18.8. Preferably, only minor amounts of nonionic surfactants outside of the
HLB range of about 11.1 to about 18.8 are included in surfactant blends to be solvated.
[0021] Solvation levels for the nonionic surfactants also depend upon the
amount of solvent used. Fatty alkanolamides in the amounts from about 10 weight
percent to about 80 weight percent on a total combination basis may be present in the
solvated compositions of the present invention, preferably from about 20 weight percent
to about 70 weight percent, and more preferably from about 20 weight percent to about
65 weight percent. Some water may be required for solvation of the nonionic surfactants
with fatty alkanolamides to form homogeneous liquid solutions. Generally, at least 5
weight percent water is used for forming homogeneous liquid compositions with nonionic
surfactants. The homogeneous liquid compositions may suitably contain from about 5
weight percent to about 35 weight percent water on a total composition basis, preferably
from about 10 to about 30 weight percent water, more preferably from about 20 to about
30 weight percent water.

[0022] The fatty alkanolamide is preferably of the Formula (1).
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i (ICHs)y
(CHz — CH;— OH)x
R_—_C_—N
~
(H)q

where .

R is a branched or straight chain, C;-C,, alkyl or alkenyl radical, preferably a
Cs-Cig alkyl or alkenyl radical, more preferably a straight chain alkyl radical, or a
combination thereof; q is 0 or 1, preferably 0; x is 1 or 2, preferably 2; y is 0 or 1,
preferably O; and z is 1 or 2, preferably 2.

[0023] Thus, the fatty alkanolamides may be fatty ethanolamides or fatty
isopropanolamides, but fatty ethanolamides, particularly fatty diethanolamides are
preferred.

[0024] Suitable preferred fatty diethanolamides include lauric diethanolamide,

capric diethanolamide, caprylic diethanolamide, caprylic/capric diethanolamide, decanoic
diethanolamide, myristic diethanolamide, paimitic diethanolamide, stearic
diethanolamide, isostearic diethanolamide, oleic diethanolamide, linoleic diethanolamide,
octyldecanoic diethanolamide, 2-heptylundecanoic diethanolamide, coconut oil fatty
diethanolamide, beef tallow fatty diethanolamide, soy oil fatty diethanolamide and palm
kernel oil fatty diethanolamide. Of thesé lauric and coconut oil fatty diethanolamides are
preferred.

[0025] A method for solvating a room-temperature-solid solute according to the
present invention comprises the steps of (a) providing a room-temperature-solid solute
of at least one nonionic surfactant, preferably having a hydrophile-lipophile balance from
about 11.1 to about 18.8, (b) selecting at least one fatty alkanolamide which is liquid at
room temperature, (c) combining the solute, optionally the water, and the fatty
alkanolamide; (d) heating the mixture to a temperature greater than the pour point of the
solute to liquefy the solid; and (e) maintaining temperature of the mixture and stirring
until a homogeneous liquid composition is achieved. The composition may be cooled to
room temperature to form a room-temperature, homogenous liquid composition. The
present invention, however, is not limited to heating the combined mixture for
liquefaction of the solute. For example, any of the constituents may be heated,

individually or in combination, to provide sufficient enthalpy to melt the solid solute and
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to keep the resultant mixture in liquid form during mixing. The heating may be done
prior, during or after combining the different constituents.

[0026] The solvation techniques of the present invention provide a liquid and
readily flowable composition comprising (a) a room-temperature-solid solute of at least
one a nonionic surfactant, such as polyalkylene oxide carboxylic acid esters, ethoxylated
fatty alcohols, poloxamers, alkyl polysaccharides, and combinations thereof, preferably
having a hydrophile-lipophile balance from about 11.1 to about 18.8, and (b) at least one
fatty alkanolamide composition; and optionally (c) water, when needed.

[0027] When the solute comprises a polyalkylene oxide carboxylic acid diester,
preferably a polyoxyethylene distearate, more preferably polyoxyethylene (150)
distearate, the use of a solvent comprising a fatty alkanolamide, preferably a fatty
diethanolamide, and water results in a synergistic thickening effect. By synergistic is
meant the resultant thickening is greater than the thickening caused by the solute alone
or the solvent alone. Such synergistic thickening is useful in cleansing formulations, for
example, but not limited to, shampoos. The solvated composition according to the
present invention has surprisingly enhanced thickening over the contributions of its
individual constituents. The fatty alkanolamide, suitably fatty diethanolamide, is
preferably present in the amounts from about 5 weight percent to about 50 weight
percent on a total combination basis in the solvated compositions of the present
invention, preferably from about 10 weight percent to about 35 weight percent, and more
preferably from about 15 weight percent to about 25 weight percent. The polyalkylene
oxide carboxylic acid diester is preferably present in the amounts from about 20 weight
percent to about 70 weight percent on a total combination basis, preferably from about
30 weight percent to about 60 weight percent, and more preferably from about 45 weight
percent to about 55 weight percent. The homogeneous liquid compositions suitably
contain from about 5 weight percent to about 50 weight percent water on a total
composition basis, preferably from about 15 to about 40 weight percent water, more
preferably from about 25 to about 30 weight peréent water. A particularly surprising
feature is that relatively high concentrations of polyalkylene oxide carboxylic acid diester
can be solvated using relatively low concentrations of fatty alkanolamide.

[0028] In one aspect of the present invention, a shampoo is provided which
comprises, i.e. is formed from a liquid and readily flowable composition defined herein,
and additionally comprises an anionic surfactant; and optionally one or more of a

betaine, a non-ionic surfactant, an amphoteric surfactant, and a cationic surfactant.
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[0029] In a further aspect, a baby shampoo is provided. The baby shampoo
comprises (i) a room-temperature liquid and solvated thickening composition comprising
(a) a solvent comprising at least one fatty alkanolamide; preferably a fatty
diethanolamide, (b) a solute comprising a room-temperature-solid nonionic surfactant
comprising polyalkylene oxide carboxylic acid diesters having a polyethylene oxide
moiety corresponding to the formula of {OCH,CH,),, where n is from about 5 to about
200, and having a carboxylic acid moiety from about 8 to about 30 carbon atoms,
preferably having a hydrophile-lipophile balance from about 11.1 to about 18.8; and (c)
water; (ii) an anionic surfactant; (iii) a betaine; (iv) a nonionic surfactant; and (v)
optionally, an amphoteric surfactant. Preferably, the anionic surfactant is present from
about 2 to about 5 weight percent on a total shampoo basis; the betaine is present from
about 3 to about 6 weight percent on a total shampoo basis; the nonionic surfactant is
present from about 6 to about 10 weight percent on a total shampoo basis; and the
amphoteric surfactant is present from about 0 to about 5 weight percent on a total
shampoo basis. Non-limiting examples of anionic surfactants useful for baby shampoos
include sodium trideceth sulfate. Non-limiting examples of betaines useful for baby
shampoos include cocamidopropyl betaine. Non-limiting examples of nonionic
surfactants useful for baby shampoos include PEG sorbitan laurate. Non-limiting
examples of amphoteric surfactants useful for baby shampoos includes sodium laureth
sulfate.

[0030] . In another aspect of the present invention an‘adult shampoo is provided.
The adult shampoo comprises (i) a room-temperature liquid and solvated thickening
composition comprising: (a) a solvent comprising at least one fatty alkanolamide;
preferably a fatty diethanolamide, (b) a solute comprising a room-temperature-solid
nonionic surfactant comprising polyalkylene oxide carboxylic acid diesters having a
polyethylene oxide moiety corresponding to the formula of {OCH,CH),, where n is from
about 5 to about 200, and having a carboxylic acid moiety from about 8 to about 30
carbon atoms, preferably having a hydrophile-lipophile balance from about 11.1 to about
18.8; and (c) water; (ii) anionic surfactant; (iii) betaine; (iv) nonionic surfactant; and (v)
optionally, cationic surfactant. Preferably, the anionic surfactant is present from about 6
to about 15 weight percent on a total shampoo basis; the betaine is present from about 2
to about 6 weight percent on a total shampoo basis; the nonionic surfactant is present
from about 1 to about 4 weight percent on a total shampoo basis; and the cationic
surfactant is present from about 0 to about 1 weight percent on a total shampoo basis.

Non-limiting examples of anionic surfactants useful for adult shampoos include sodium
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laureth sulfate, sodium lauryl sulfate, ammonium laureth sulfate, ammonium lauryl
sulfate, alpha-olefin sulfonate, and combinations thereof. Non-limiting examples of
betaine useful for adult shampoos include cocamidopropyl betaine. Non-limiting
examples of nonionic surfactants useful for adult shampoos include cocamide MEA,
lauramide DEA, PPG-2 hydroxyethyl coco/isostearamide, and combinations thereof.
Non limiting examples of cationic surfactants useful for adult shampoos includes
Polyquat-10 or behentrimonium chloride.

[0031] In another aspect of the present invention an industrial cleaning
composition, preferably a laundry detergent is provided. The industrial cleaning
composition comprises:

(i) a liquid and readily flowable composition comprising:
a) a room-temperature-solid solute comprising at least one nonionic
surfactant,
b) at least one fatty alkanolamide; and
c) optionally water;

wherein the fatty alkanolamide acts as a solvent to solvate the solid solute
to form a homogeneous composition which is liquid and readily flowable
at room temperature; and
(ii) at least one surfactant selected from the group consisting of an anionic
surfactant; a non-ionic surfactant, an amphoteric surfactant, and a
cationic surfactant.
[0032] The fatty alkanolamide and non-ionic surfactant compositions described
herein are also suitable for use as thickeners in a wide range of personal care or
cosmetic emulsions, such as oil-in-water emulsions in applications such as shaving
foam, antiperspirants, deodorants, skin creams, colour protection, hair colourant, and
hair styling products. Examples of suitable end-use personal care formulations are
described in the Skin Care Products, Sunscreens and Skin Cleansing Products chapters
of Harry’s Cosmetology 8" Edition (2000) ISBN 0-8206-0372-4.
[0033] The features and advantages of the present invention are more fully
shown by the following examples which are provided for purposes of illustration, and are

not to be construed as limiting the invention in any way.
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[0034] Examples 1 through 6 demonstrate the ability of the fatty alkanolamides

to solvate selected room-temperature-solid materials. The selected room-temperature-

solid materials were combined with the fatty alkanolamide and water at various

concentrations. The solid materials in Examples 1-6 were added to the fatty

alkanolamides and heated to a temperature of 50°C or to a temperature slightly greater

than their melting or pour point when it exceeded 50°C to provide a liquefied material.

The material was stirred in a vessel with a mixing blade while maintaining temperature

until homogeneous. Water was separately heated to a temperature of about 50°C. The

heated water was added to the blend with moderate stirring. The resulting mixtures

were cooled to room temperature.

EXAMPLE 1

[0035] Polyoxyethylene (20) isohexadecy! ether (Arlasolve 200, available from

Unigema) which has a HLB of about 15.7, is a solid at room temperature (34°C pour

point, was combined with lauric diethanolamide (Monamid 716, available from Unigema)

or coconut oil fatty diethanolamide (Monamid 705, available from Unigema), and water

at the proportions described below and according to the procedures described above to

form a solvated, clear and homogeneous composition. The results are shown below in -

Table 1.
TABLE 1
Polyoxyethylene Lauric or Coconut oil
(20) isohexadecyl | fatty diethanolamide, | Water,
ether, Wt. % Wt. % Wt. % | Appearance at 20°C
20 65 15 clear, soluble, pourable
EXAMPLE 2
[0036] The procedure of Example 1 was repeated except that polyoxyethylene

(10) stearyl ether (Brij 76, available from Unigema) which has a HLB of about 12.4, is a

solid at room temperature (38°C pour point) was used. The results are shown beiow in

Table 2.

11
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TABLE 2

Polyoxyethylene Lauric or Coconut oil
(10) stearyl ether, | fatty diethanolamide, | Water, -

Wt. % Wt. % Wt. % | Appearance at 20°C
20 65 15 clear, soluble, pourable
EXAMPLE 3
[0037] The procedure of Example 1 was repeated except that polyoxyethylene

(20) stearyl ether (Brij 78, available from Unigema) which has a HLB of about 15.3, is a
solid at room temperature (38°C pour point) was used. The results are shown below in
Table 3. '

TABLE 3

Polyoxyethylene | Lauric or Coconut oil
(20) stearyl ether, | fatty diethanolamide, | Water,

Wt. % Wt. % Wt. % | Appearance at 20°C
20 65 15 clear, soluble, pourable
EXAMPLE 4
[0038] The procedure of Example 1 was repeated except that polyoxyethylene

(21) stearyl ether (Brij 721, available from Unigema) which has a HLB of about 15.5, is a
solid at room temperature (45°C pour point) was used. The results are shown below in

Table 4.
TABLE 4

Polyoxyethylene Lauric or Coconut oil
(21) stearyl ether, | fatty diethanolamide, Water,

Wt. % Wt. % Wt. % | Appearance at 20°C
20 65 15 clear, soluble, pourable
EXAMPLE 5
[0039] The procedure of Example 1 was repeated except that polyoxyethylene

(100) stearate (Myrj 59, available from Unigema) which has a HLB of about 18.8, is a
solid at room temperature (46°C pour point was) used. The results are shown below in
Table 5.

12
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TABLE 5
Polyoxyethylene | Lauric or Coconut oil
(100) stearate, fatty diethanolamide, | Water,
Wt. % Wt. % Wt. % | Appearance at 20°C
20 65 15 clear, soluble, pourable
EXAMPLE 6

[0040]

The procedure of Example 1 was repeated except that polyoxyethylene

(150) distearate (Estol 3734, available from Unigema) which has a HLB of about 18.4, is

a solid at room temperature (55°C pour point) was used. The results are shown below

in Table 6.
TABLE 6
Polyoxyethylene Lauric or Coconut oil
(150) distearate, Wt. fatty diethanolamide, | Water,
% Wt. % Wt. % | Appearance at 20°C
50 20 30 clear, soluble, pourable
20 65 15 clear, soluble, pourable

EXAMPLE 7
[0041]
concentration of 0.5 wt. % of polyoxyethylene (150) distearate, into an amphoteric base

The compositions produced in Example 6 were incorporated, at a

(containing 4 wt. % lauramidopropyl betaine, 3 wt. % coco hydroxysultaine, 2 wt. %
disodium cocoamphoacetate, 2 wt. % sodium trideceth sulfate, and water to 100 wt. %).
The viscosity of the resulting formulation was measured using a Brookfield Viscometer,

Model DVII. The results are shown below in Table 7.

TABLE 7
} Coconut Qil
Polyoxyethylene Lauric fatty fatty
(150) distearate, | diethanolamide, | diethanolamide, | Water, | Viscosity
Wt. % Wt. % Wt. % Wt. % mPa.s

50 20 - 30 16,652
50 - 20 30 18,428
20 65 - 15 21,795
20 0 65 15 19,103
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[0042] While there have been described what are presently believed to be the
preferred embodiments of the invention, those skilled in the art will realize that changes
and modifications may be made thereto without departing from the spirit of the invention,
and it is intended to include all such changes and modifications as fall within the true

scope of the invention.
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What is claimed is:

1. A liquid and readily flowable composition comprising:
a) a room-temperature-solid solute comprising at least one nonionic
surfactant,
b) at least one fatty alkanolamide; and
C) optionally water;

wherein the fatty alkanolamide acts as a solvent to solvate the solid solute to
form a homogeneous composition which is liquid and readily flowable at room

temperature.

2. The composition of claim 1 wherein the fatty moiety of the fatty alkanolamide is a

branched or straight chain, alkyl or alkenyl group containing 3 to 21 carbon atoms.

3. The composition of either one of claims 1 or 2 wherein the nonionic surfactant
has a hydrophile-lipophile balance from about 11.1 to about 18.8.

4. The composition of any one of the preceding claims wherein the concentration of

fatty alkanolamide is at least about 10 weight percent.

5. The composition of claim 4 wherein the concentration of fatty alkanolamide is

about 10 weight percent to about 80 weight percent.

6. The composition of any one of the preceding claims comprising up to about 35

weight percent of water.

7. The composition of any one of the preceding claims wherein the concentration of

solute is about 10 weight percent to about 80 weight percent.

8. The composition of any one of the preceding claims wherein the nonionic
surfactant is selected from the group consisting of
(i) polyalkylene oxide carboxylic acid esters selected from the group
consisting of polyalkylene oxide carboxylic acid monoesters, polyalkylene
oxide carboxylic acid diesters, and combinations thereof, wherein the

polyalkylene oxide carboxylic acid esters have a polyethylene oxide

15
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moiety corresponding to the formula of -(OCH,CH,),, where n is from
about 5 to about 200, and have a carboxylic acid moiety from about 8 to
about 30 carbon atoms;

(i) ethoxylated fatty alcohols havihg an ethylene oxide moiety corresponding
to the formula of -(OCH,CHy),, where m is from about 5 to about 150,
and have a fatty alcohol moiety from about 6 to about 30 carbon atoms;

(iii) poloxamers that are block polymers of ethylene oxide and propylene
oxide having from about 15 to about 100 moles of ethylene oxide and
from about 15 to about 70 moles of propylene oxide; _

(iv) alky!l polysaccharides having a hydrophobic group with about 6 to about
30 carbon atoms; and

(v) combinations thereof.

9. The composition of any one of the preceding claims wherein the fatty

alkanolamide is a fatty diethanolamide.

10. The composition of any one of the preceding claims wherein the
nonionic surfactant is a polyalkylene oxide carboxylic acid diester having a polyethylene
oxide moiety corresponding to the formula of -(OCH,CHy,),, where n is from about 5 to

about 200, and having a carboxylic acid moiety from about 8 to about 30 carbon atoms.

11. The composition of claim 10 wherein the addition of the composition into a
cleansing formulation increases viscosity of the cleansing formulation to a greater
viscosity than for similar weight additions of unsolvated polyalkylene oxide carboxylic

acid diesters into the cleansing formulation.

12. The composition of any one of the preceding claims wherein the nonionic
surfactant solute is selected from the group consisting of
(i) polyalkylene oxide carboxylic acid monoesters, polyalkylene oxide
carboxylic acid diesters, and combinations thereof, wherein the
polyalkylene oxide carboxylic acid esters have a polyethylene oxide
moiety corresponding to the formula of -(OCH,CHy),, where n is from
about 8 to about 150, and have a carboxylic acid moiety from about 16 to

about 18 carbon atoms;

16
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(ii) ethoxylated fatty alcohols having an ethylene oxide moiety corresponding
to the formula of -(OCH,CH,).,, where m is from about 7 to about 21, and
have a fatty alcohol moiety from about 10 to about 19 carbon atoms; and

(iii) combinations thereof.

13. A method for solvating a composition which is solid at room temperature,

comprising:
a) providing a room-temperature-solid solute of at least one nonionic
surfactant,
b) selecting a fatty alkanolamide which is liquid at room temperature;
c) . combining the solute, optionally the water, and the fatty alkanolamide;
d) heating the mixture to a temperature greater than the pour point of the

solute to liquefy the solid; and
(e) maintaining temperature of the mixture and stirring until a homogeneous

liquid composition is achieved.

14. The method of claim 13 further including the step of cooling the combined
liquefied solute and fatty alkanolamide composition to room temperature to form a room-

temperature, homogenous liquid composition.

15. The method of either one of claims 13 and 14 wherein the fatty alkanolamide is
selected from the group consisting of lauric diethanolamide and coconut oil fatty

diethanolamide.

16. A method of thickening a cleansing formulation comprising:

adding a liquid and solvated thickening composition into the formulation, wherein

the solvated thickening composition comprises:

(a) a solvent comprising at least one fatty alkanolamide;

(b) a solute comprising a room-temperature-solid nonionic surfactant
comprising polyalkylene oxide carboxylic acid diesters ha\)ing a
polyethylene oxide moiety corresponding to the formula of {OCH,CH,),,
where n is from about 5 to about 200, and having a carboxylic acid moiety
from about 8 to about 30 carbon atoms; and

(c) water;

17
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wherein the solvated thickening composition is a homogeneous liquid at room

temperature.

17.  The method of claim 16 wherein the step of adding the solvated thickening

composition is performed at room temperature.

18.  The method of either one of claims 16 and 17 wherein the addition of the
solvated thickening composition increases viscosity of the cleansing formulation to a
greater extent than by the addition of similar weight amounts of a similar polyalkylene
oxide carboxylic acid diester.

19.  The method of any one of claims 16 to 18 wherein the cleansing formulation is a

shampoo.

20. A shampoo comprising:

(i) a liquid and readily flowable composition comprising
a) a room-temperature-solid comprising at least one nonionic
surfactant;
b) at least one fatty alkanolamide; and
c) water,;

wherein the fatty alkanolamide acts as a solvent to solvate the solid solute
to form a homogeneous composition which is liquid and readily flowable
at room temperature;

(ii) an anionic surfactant; and

(iii) optionally one or more of a betaine, a non-ionic surfactant, an

amphoteric surfactant, and a cationic surfactant.

21. A baby shampoo comprising:
(i) a room-temperature liquid and solvated thickening composition
comprising:
(a) a solvent comprising at ieast one fatty alkanolamide;
(b) a solute comprising a room-temperature-solid nonionic
surfactant comprising polyalkylene oxide carboxylic acid diesters

having a polyethylene oxide moiety corresponding to the formula

18
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of {OCH,CHy),, where n is from about 5 to about 200, and having
a carboxylic acid moiety from about 8 to about 30 carbon; and
(c) water;
(ii) an anionic surfactant;
(iii) a betaine;
(iv) a nonionic surfactant; and

(V) optionally, an amphoteric surfactant.

22. The baby shampoo of claim 21 wherein the fatty alkanolamide is a fatty

diethanolamide.

23. The baby shampoo of either one of claims 21 and 22 wherein the anionic
éurfactant is present from about 2 to about 5 weight percent on a total shampoo basis;
the betaine is present from about 3 to about 6 weight percent on a total shampoo basis;
the nonionic surfactant is present from about 6 to about 10 weight percent on a total
shampoo basis; and the amphoteric surfactant is present from about 0 to about 5 weight

percent on a total shampoo basis.

24. An adult shampoo comprising:
(i) a room-temperature liquid and solvated thickening composition
comprising: N

(a) a solvent comprising at least one fatty alkanolamide;

(b)  a solute comprising a room-temperature-solid nonionic surfactant
comprising polyalkylene oxide carboxylic acid diesters having a
polyethylene oxide moiety corresponding to the formula of
(OCH,CHy),, where n is from about 5 to about 200, and having a
carboxylic acid moiety from about 8 to about 30 carbon; and

() water;

(i) an anionic surfactant;
(iii) a betaine;
(iv) a nonionic surfactant; and

(v) optionally, a cationic surfactant.
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25. The adult shampoo of claim 24 wherein the anionic surfactant is present from
about 6 to about 15 weight percent on a total shampoo basis; the betaine is present from
about 2 to about 6 weight percent on a total shampoo basis; the nonionic surfactant is
present from about 1 to about 4 weight percent on a total shampoo basis; and the
cationic surfactant is present from about 0 to about 1 weight percent on a total shampoo

basis.

26. An industrial cleaning composition comprising:

(i) a liquid and readily flowable composition comprising:
a) a room-temperature-solid solute comprising at least one nonionic
surfactant,
b) at least one fatty alkanolamide; and
C) water;

wherein the fatty alkanolamide acts as a solvent to solvate the solid solute
to form a homogeneous composition which is liquid and readily flowable
at room temperature; and

(ii) at least one surfactant selected from the group consisting of an anionic
surfactant; a non-ionic surfactant, an amphoteric surfactant, and a

cationic surfactant.
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