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[57] ABSTRACT

That which 1s disclosed 1s carboxyl radical containing
resin hair setting or hair spray compositions possessing
improved adhesion to the hair and which are more
readily removed from the hair due to the use of certain
long chain amine functional neutralizing agents contain-
ing a hydrophilic radical in addition to the amine radical
as well as a long chain hydrocarbon radical such as
lauryamidopropyl dimethylamine, polyoxyethylene
(10) octadecylamine or a mixture of ether amines of the
formula R®O(CH3;)iNH>; where R is a hydrocarbon
radical predominantly composed of Ciz to C;s hydro-
carbon radicals. Up to 40%, and preferably from 5% to
30%, of the moles of carboxyl radicals to be neutralized
are neutralized with such a long chain amine and the
remainder of the carboxyl radicals to be neutralized are
neutralized with an amine or an alkanolamine such as
aminomethyl propanol. More preferably, the composi-
tions are hairspray compositions containing from about
10 to 809 by weight of a hydrocarbon-based aerosol
propellant such an n-butane or isobutane. The long
chain amine serves to improve the hvdrocarbon stabil-
ity of such hairspray resins.

23 Claims, No Drawings
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HAIRSPRAY WITH IMPROVED
ADHESION/REMOVABILITY UPON WASHING

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion: matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to carboxyl radical containing
resin hair setting or hairspray compositions possessing
improved adhesion to the hair which are more readily
removed from the hair due to the use of certain long
chain amine-functional neutralizing agents containing a
hydrophilic radical in addition to the amine radical as
well as a long chain hydrocarbon radical. Such neutral-
izing agents also-improve the compatibility of hairspray
resins with hydrocarbon propellants.

2. Description of the Prior Art

Hair setting and hairspray resins are generally based
on the use of polymers which are mmherently water
soluble such as those based on polyvinylpyrrolidone
and those which are generally hydrophobic, but are
rendered water soluble by virtue of the presence of
pendant groups such as carboxyl radicals.

In the latter case, the polymers are rendered water
soluble of water dispersible by neutralizing the carboxyl
radicals to form a water soluble ammonium complex
(e.g., using ammonium hydroxide) or an amine complex
(e.g., using 2-amino-2-methyl-1-propanol also known as
“aminomethyl propanol™). Examples of neutralizing
agents are given in U.S. Pat. Nos. 2,996,471 10 Reiter et
al. and 4,192,861 to Micchelli et al. The number of such
pendant radicals and the percentage of the same which
are neutralized determines the solubility in water and
hydrophilic solvents such as ethanol which are com-
monly used as solvents in hairsprays for reasons of non-
toxicity and lack of disagreeable odor.

The degree of neutralization is generally balanced
against the reduction of hydrophilicity caused by such
neutralization. The remainder of the polymer is typi-
cally hydrophobic to provide desired dry film charac-
teristics and also compatibility with solvents and any
aerosol] propellants that may be used to deliver the hair-
spray resin to the hair. Too much neutralization may
result in moisture sensitive films which tend to become
tacky and may result in separation of the polymer from
the solvent and/or propellant in the container due to
loss of the hydrophobic character of the resin that pro-
vides hydrocarbon compatibility. Some hairspray resins
such as those based on acrylic acid or methacryclic acid
as the source of carboxyl radicals along with more hy-
drophobic alkyl acrylates and/or alkyl methacrylates
are not as soluble as formulators desire in the hydrocar-
bon propellants now favored over fluorocarbon propel-
lants for ecological reasons.

U.S. Pat. No. 4,192,861 to Micchellt et al. addresses
the problem of reduced hydrocarbon compatibility in
neutralized hairspray resins derived from copolymers of
unsaturated monocarboxylic acids and vinyl or vinyli-
dene monomers by neutralizing at least 50% of the
carboxyl radicals desired to be neutralized with specific
long chain amines. The amines taught as being useful for
this purpose are primary, secondary or tertiary long
chain amines wherein the long chain amines contain 8 to
20 carbon atoms and preferably 12-18 carbon atoms
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such as actadecyl amine, octyl amine, hexadecyl amine,
and stearyl amine. None of the long chain amines taught
contain any functional groups other than the amine
radical. The minor remaining amount of the neutraliz-
ing agent can optionally be conventional amines used to
neutralizing hairspray resins such as aminomethyl pro-
panol. This provides a simple method to increase the
hydrocarbon compatibility of the hairspray resin. How-
ever, it can decrease the water solubility of the resin
since the only functional group present is the amine
group which complexes with the carboxyl radical of the
resin leaving the hydrophobic tail portion of the amine
extending away from the complex.

British Pat. No. 1,321,836 to Wilson has a disclosure
similar to that of the Micchelli et al. Patent. It teaches
improving the aerosol propellant (halogenated hydro-
carbons are preferred) compatibility of hairspray resins
based on unsaturated dicarboxylic acids such as maleic
acid and a vinyl or vinylidene monomer which have
been partially esterified by réacting from 5-20% of the
remaining carboxyl groups with a primary amine con-
taining from 4 to 16 carbon atoms. The only amines
taught contain a single hydrocarbon radical in addition,
to the —NH> radical. An additional number of carboxyl
radicals can be neutralized with conventional neutrahz-
ing agents such as ammomethy! propanol.

U.S. Pat. No. 2,996,471 to Reiter et al. teaches im-
proving the water solubility of a copolymer of vinyl
acetate and crontonic acid for use in hairspray applica-
tions by reacting the carboxyl groups present with
amimo alcohols such as aminomethyl propanol or 2-
amino-1-phenyl-1-butanol.

Another example of a method by which the charac-
teristics of resins based on N-vinylpyrrolidone mono-
mer can be modified is found in U.S. Pat. No. 3,728,319
to Kiesel et al. It teaches reacting a preformed polymer
of N-vinylpyrrolidone or copolymers of that monomer
with other unsaturated monomers with secondary or
tertiary amines having alkyl groups of 1 to 50 carbons to
produce an amino-alkylated polymer that is useful as an
electrostatic toner dispersant or intermediate for mak-
ing quaternized polymers or polymers containing amine
oxide radicals. The amine must be reacted with the
N-vinylpyrrolidone radicals in the polymer using a free

radical catalyst.
On pages 6 and 7, National Starch and Chemical

Corporation Specialty Chemicals Bulletin *“Technical
Information:. AMPHOMER ®" (12182 Supercedes
12280) teaches the use of MONAMID 716 (Lauramide
DEA) from Mona Industries in various hairsprays con-
taining AMPHOMER resin which is a carboxylated
acrylic hairspray resin that is further described infra.
However, the MONAMID 716 appears to be added as
a hair conditioner since the amide radical in the Laura-
mide DEA (diethanolamide) does not function as a
neutralizing agent.

SUMMARY OF THE INVENTION

The present invention provides a hair setting, and,
more preferably, a hairspray composition—in the form
of a pump spray or a self-pressurized aerosol composi-
tion—employing a carboxyl radical-functional hair set-
ting or hairspray resin which possesses improved adhe-
ston to the hair because a minor portion of the total
carboxyl radicals neutralized are neutralized with a
specific type of long chain amine. That amine contains
both a long chain aliphatic hydrocarbon radical and a
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hydrophilic radical which provides a degree of water
solubility to the long chain amine after complexation
with carboxyl radicals present in the resin.

Another advantage of the present invention is that
the presence of the hydrophilic radical tends to increase
the ability of the hairspray resin to be removed from the
hair by washing or shampooing even though the long
chain amine contains a hydrophobic long chain ali-
phatic hydrocarbon radical. Improved water solubility
also enables hairspray compositions to be placed on
damp hair with good results unlike less water soluble
compositions which tend to flake off upon drying if
placed on damp or wet hair due to their more hydro-
phobic nature.

Still another advantage of the present invention 1s
that the presence of the hydrophobic long chain ali-
phatic hydrocarbon radical provides improved compat-
thility with hydrocarbon propellants when a hairspray
resin 1s neutralized according to the present invention.

These and other advantages of the present invention
are provided by a hair setting composition comprising,
from about 0.5% to 8% by weight of a hair setting resin
containing pendant carboxyl radicals such as acrylic
addition polymer formed from methacrylic acid and
other unsaturated monomers such as alkyl acrylates and
alkyl methacrylates and a solvent for the resin wherein
from about 109 to 1009 of the carboxy] radicals are
neutralized with a neutralizing agent consisting of (a) up
1o 40 mole percent, based on the mole percent of car-
boxyl radicals to be neutralized, of a long chain amine
selected from the group consisting of amidoamines hav-
ing a long cham hydrocarbon radical such as lauramido-
propvl dimethyimaine, PEG-10 stearamine and a mx-
ture of ether amines of the formula R®O(CH>):NH>
where R¢is a hydrocarbon radical predominantly com-
posed of Cj> to Cys hydrocarbon radicals and (b) the
balance of the neutralizing agent being an amine or
alkanolamine such as aminomethyl propanol. More
preferably, the amount of long chain amine is in the
range of from about 5% to about 30% of the total per-
centage of carboxyl groups neutralized in the resin.

More preferably, the hairspray composition 1s one
wherein from about 109% to about 809, and more pref-
erably from 20% to 509, based on the total weight of
the composttion, of a hydrocarbon-based aerosol pro-
pellant such as n-butane or i1sobutane 1s employed to
obtain a self-dispensing aerosol hairspray composition.
In such propellant-containing formulations, the amount
of hairspray resin is preferably from about 0.5% to 6%
of the total weight of the composition.

DETAILED DESCRIPTION OF THE PRESENT
INVENTION

This inventions relates to a hair setting composition
having improved adhesion to the hair and removability
from the hair upon washing comprising from 0.5% 1o
8% by weight of a hair setting resin containing pendant
carboxyl radicals and a solvent for the resin wherein
from about 10% to 1009% of the carboxyl radicals are
neutralized with a neutralizing agent consisting of

(a) up to 40 mole percent, based on the mole percent
of the carboxyl radicals to be neutralized, of at least one
long chain amine selected from the group consisting of

RICONHRINRIR4

where R!is a hydrocarbon radical having from about 9
to 14 carbon atoms, R< is an alkylene radical of 2 to 4
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carbon atoms, and each of R* and R* are alkyl radicals
of 1 to 2 carbon atoms or hydrogen,

RN
N
(CHJCHJD]}'H

where R-1s a hydrocarbon radical having from 10 to 18
carbon atoms and the sum of x+ y has an average value
of from about 5 to 25, and

RSOR'NRER®

where R¢is a hydrocarbon radical of from 8 to 16 car-
bon atoms. R” is an [alkyl radical of 1 to 2] alkylene
radical of 2 to 3 carbon atoms and each of R8and R are
alkyl radicals of 1 to 2 carbon.atoms or hydrogen; and

(b) the balance of the neutralizing agent being a water
soluble, cosmetically acceptable basic compound.

In a more preferred embodiment, this invention fur-
ther relates to a hairspray composition which, in add)-
tion to the above ingredients, further contains from
about 10% to about BO%, more preferably between
20% and 509% of a volatile hydrocarbon propellant of
the type commonly used tn hairspray compositions
which can include liquified lower hydrocarbons of 3 to
4 carbon atoms such as propane, n-butane, and isobu-
tane.

Any conventional resin-containing pendant carboxyl
radicals known to be suitable for holding the hair in a
desired style can be employed. Resins which are too
high 1n viscosity and molecular weight to be sprayed
from an aerosol container can be applied to the hair In
lotion, gel or other conventional form. Thus, **hair set-
ting resins’ as used herein includes *‘hairspray resins"
which typically are sprayed from a pump spray or pres-
surized aerosol container. The resins useful in the pres-
ent invention are typically referred to anionic polymers
because of the presence of the carboxyl radicals. The
resins are used in the compositions of the present inven-
tion in amounts between 0.5% to 8% of the total com-
position based on the nonvolatile solids content of the
resin, and for use in aerosol propellant-containing com-

> positions, 0.5% to 69 is more preferred.

50

35
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Examples of anionic hair setting polymers are co-
polymers of vinyl acetate and crotonic acid; terpoly-
mers of vinyl acetate, crotonic acid and a vinyl ester of
an alpha-branched saturated aliphatic monocarboxylic
acid such as vinyl neodecanoate; and copolymer of
methyl vinyl ether and maleic anhydride (molar ratio
about 1:1) wherein such copolymers are 50% esterified
with a saturated aliphatic alcohol containing from 1 to 4
carbon atoms such as ethanol or butanol.

Another class of hair setting resins which are useful in
the present invention are acrylic polymers containing
acrylic acid or methacrylic acid as the carboxyl radical
containing moiety and other esters of acrylic or meth-
acrylic acid with Cj to C,g aicohols, hydroxymonoest-
ers of acrylic acid or methacrylic acid with Cs to Ce
glycols, hydroxymonoesters of acrylic acid or meth-
acrylic acid with polyalkyleneoxy polymers containing
up to about 25 units derived from ethylene oxide, prop-
yvlene oxide and mixtures thereof, acrylamide. methac-
rylamide, and N-substituted acrylamides or methacryla-
mides substituted with alkyl radicals having from 2 to
12 carbon atoms. Acrylic polymers tend to have less
hydrocarbon compatibility than other classes of hair-
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spray polymers and are therefore preferred for use in
the present invention. Examples of comonomers which
can be employed with acrylic acid or methacrlyic acid
are methyl methacrylate. ethyl methacrylate, butyl
methacrylate, hexyl methacrylate, cyclohexyl methac-
rylate, octyl methacrylate, dodecyl methacrylate,
methyl acrylate, ethyl acrylate, butyl acrylate, amyl
acrylate, cyclohexyl acrylate, benzyl acrylate, octyl
acrylate, ocatadecyl acrylate, acrylamide, methacryl-
amide, N-ethyl acrylamide, N-tertiary-buty! acrylam-
ide, N-n-octyl acrylamide, N-tertiary-octyl acrylamide,
N-decyl acrylamide and N-dodecyl acrylamide as well
as the corresponding methacrylamides such as N-terti-
ary-octy methacrylamide and N-decyl methacrylamide,
2-hydroxypropyl acrylate, 2-hydroxypropyl methacry-
late, 2-hydroxyethyl acrylate, 2-hydroxvethyl methac-
rylate, HO(CH:CH>0)(CsH2p))OOCC(CH3)—CH;
where a1s 5§ t0 20 and b is 1 to 4. One example of a
presently preferred acrylic polymer which can be em-
ployed in the compositions of the present invention is a
polymer of tertiary-butyl acrylamide, acrylic acid and
ethyl acrylate which is commercially sold by BASF
Corporation under the name BASF ULTRAHOLD 8
(CTFA (Cosmetic, Toiletry and Fragrance Associa-

tion) designation: Acrylate/Acrylamide Copolymer)..

Another example of a presently preferred acrylic poly-
mer 15 a terpolymer of methacrylic acid, butyl acrylate
and ethyl methacrylate,

Such amionic hair setting and hairspray polymers are
known in the art as can be seen from an examination of
U.S. Pat. Nos. 3,405,084 to Bohac et al.: 3,577,517 to
Kubot et al.: 3,577,518 to Shepard et al.; 3,927,199 1o
Micchelli; 4,192,861 to Micchell: et al.; 4,192,862 (o
Pengilly et al.; and 4,240,450 to Grollier et al. which are
hereby incorporated by reference to teach such poly-
mers.

Amphoteric polymers which contain cationic radi-
cals derived from monomers such as t-butyl aminoethy|
methacrylate as well as carboxyl radicals derived from
monomers such as acrylic acid or methacrylic acid can
also be used in the compositions of the present inven-
tion. One example of a presently preferred amphoteric
polymer which can be used in the present invention is a
polymer sold under the trademark AMPHOMER by
National Starch and Chemical Corporation which has
the CTFA name of Octylacrylamide/Acrylates/-
Butylaminoethyv]l Methacrylate Copolymer and 1s de-
scnibed in U.S. Pat. No. 4,192,861 as being a polymer of
N-tert-octyl acrylamide, methyl methacrylate, hydrox-
ypropyl methacrylate, acrylic acid and t-butyl amino-
ethyl methacrylate. Examples of such polymers are
found in U.S. Pat. No. 3,726,288 to Nowak et al.;
3,981,987 to Linke et al.; 4,237,253 to Jacquet et al. and
4,358,567 to Hayama et al. which are hereby incorpo-
rated by reference to teach such polymers.

Generally, a large number of commercially available
anionic and amphoteric hair setting and hair spray res-
ins derive their carboxyl radical functionality from one
of the following monomers; acrylic acid, methacrylic
acid, crotonic acid and maleic anhydride.

The resins are dissolved in a conventional non-toxic
solvent or solvent system of the type commonly used in
hair setting and hairspray compositions such as Czto Cq4
alcohols such as ethanol, isopropanol and ter-
tiarybutanol, with ethanol and i1sopropanol being pre-
ferred for hairspray compositions. Hairspray composi-
tions may also contain water as a solvent although 1t 1s
generally advisable to use the minimum amount of
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water needed since water tends to release the curls 1n
the hair. For hairsprays, generally less than 109 of the
total compositions, exclusive of propellant, 15 water.
Compositions of the present invention may also contain
small amounts of other types of solvents such as me-
thoxyethanol and 2-ethoxyethanol which do not pro-
vide the composition with an odor.

On the other hand, for lotion or gel hair setting com-
positions, a substantial amount of the solvent can be
water with only a2 minor amount of the solvent present
being a cosolvent such as ethanol, ethylene glycol or a
glycol ether such as 2-ethoxyethanol. Lotion or gel
formulations may be thickened using less than about 5%
and typically about 1-29% by weight of conventional
thickening agents such as water soluble cellulosics such
as hydroxyethyl cellulose or hydroxypropyl! cellulose
or one of the acrylic acid homopolymers crosslinked
with a small amount of a polyallyl ether of sucrose soid
under the tradenames CARBOPOL 940 AND 941 by
B.F. Goodrich Chemical Company, the latter of which
are typically neutralized before use with an alkahine
material such as sodium hydroxide.

When the hair spray compositions are to be dispensed
from a pressurized aerosol container, a propellant
which may consist of one or more aerosol type propel-
lant compounds may be used to propel the compositions
out of the container onto the hair. These propellants are
well known to those skilled in the art and are commer-
cially available. Examples of such propellants can be
liguified lower hydrocarbons such as propane, n-
butane, and isobutane and the low boiling chloro-
fluorohydrocarbons such as trichlorofluoromethane,
dichlorofluoromethane and 1,2-dichloro-1,1,2,2-tetra-
fluoroethane and mixtures thereof. Other examples of
propellants are dimethyl ether, nitrogen and carbon
dioxide.

In accordance with procedures which are well
known 1n the art, all propeilants are used in sufficient
quantities to provide a pressurizing amount of such
propellants within the aerosol spray container to be
used. Generally, propellants are employed as from 10 to
80 percent by weight of the hair spray composition and
more preferably between 20 and 50 percent by weight
of the total composition. As noted earlier, the present
invention is of particular advantage when hydrocarbon
propellants are employed because the long chain amines
which will now be described in further detail provide
improved hydrocarbon compatibility over resins simply
neutralized with conventional neutralizing agents such
as aminomethyl propanol.

Long chain amines useful as neutralizing agents in the
present invention are primary, secondary and tertiary
amines which further contain a long chain hydrocarbon
radical as well as a hydrophilic group removed from the
amine nitrogen atom to retain hydrophilic characteris-
tics to the amine/carboxyl radical complex formed
upon neutralization of the carboxyl radical by the long
chatn amine. The hydrophilic group contributes to the
removability of the hair setting resin from the hair upon
washing or shampooing by retaining the water solubil-
ity or dispersibility of the polymer in spite of the pres-
ence of the long chain hydrocarbon group. At the same
time, it improves the adhesion of the hair fibers to each
other after the hair 1s treated with compositions of the
present invention. The long chain hydrocarbon radical
has a sufficient number of carbon atoms to provide
improved hydrocarbon propellant compatibility.
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Examples of such long chain amines are amido
amines of the general formula |

RICONHR-NR*R?

where R!is a hydrocarbon radical having from 9 to 14
carbon atoms, R? is an alkylene radical or 2 to 4 carbon
atomns, and each of R¥ and R#4 are alkyl] radicals of 1 to
2 carbon atoms of hydrogen. Examples of such amido
amines (CTFA designated names are given parenthet-
cally) are N-{3-(dimethylamino)propyl]coco amides

(**coamidopropyl dimethylamine™); N-[3-(dime-
thylamine)propyl]petadecanamide; N-[3-(dime-
thylamino)propylldodecanamide  (“lauramidopropyl

dimethylamine”); and  N-[2-(diethylamino)ethyl}]-
dodecaneamide. Preferably, R! contains 11 carbon
atoms and lauramidopropyl! dimethylamine 1s preferred
as the long chain amine compound. As is well known,
commercially available amines of this and the following
types are typically composed of mixtures of amines
having different hydrocarbon groups such as the coco
amides where the long chain amines are derived from
coconut fatty acids. A number of these long chain
amines are available commercially under the tradename
of LEXAMINE ®) from Inolex Chemical Company of
Chicago, 1liinoss.

Other long chain amines can be N-ethoxylated amines
of the formula

/iCH]CH:O)IH
R-N
N
(CH>CH>;OlLH

where R% i1s a hydrocarbon radical having from 10to 18

carbon atoms and the sum of x+y has an average value

of from about 5 1o 25. Examples of such N-ethoxylated

amines are:

polyoxvethylene (5) cocoamine (“"PEG-5 cocamine™);

polvoxyethylene (10) cocoamine (“"PEG-10 coca-
mine’’):

polyoxyethylene (15) cocoamine (“"PEG-13 coca-
mine’’);

polyoxyethylene (25) cocoamine;

polyoxyethylene (5) octadecylamine (“PEG-5 steara-
mine’’);

polyoxyethyl (10) octadecylamine (*PEG-10 steara-
mine );

polyoxyethyl (15) octadecylamine (“PEG-15 steara-
mine’’}:

polyoxyethyl (20) octadecylamine;

polvoxyethyl (25) octadecylamine;

polyoxyethyl (5) tallowamine (“*PEG-$ tallow amine™);

polyoxyethyl (15) tallowamine (“PEG-15 tallow
amine’ );

polyoxyethyl (5) oleylamine (“PEG-5 oleamine™);

polyoxyethyl (15) oleylamine (“PEG-15 oleamine™);

polyoxyethyl (5) soyaamine (*PEG-5 soyamine”’);

polyoxyethyl (b 10) soyaamine (“PEG-10 soyamine™);

polyoxyethyl (15) soyaamine (“PEG-15 soyamine”);
and

polyoxyethyl (25) soyaamine. Preferably, the polye-
thoxylated amine is one of the above formula wherein
R is 18 and x+ v has an average value of 10. A num-
ber of these long chain amines are available commer-
cially under the tradename of ETHOMEEN ®) from
Akzo Chemie America, Armak Chemicals of Chi-
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cago, Illinois. PEG-10 Stearamine 1s presently pre-

ferred.

Still another example of long chain amines useful in
the present invention are long chain ether amines of the
formula

ROOR'NRER"

where R¢is a hydrocarbon radical of from 8 to 16 car-
bon atoms, R7 is an [alkyl radical of 1 to 2] alkylene
radical of 2 to 3 and each of R® and RY are alkyl radicals
of 1 to 2 carbon atoms of hydrogen. Examples of such
amines are those sold under the tradename of ADO-
GEN (R) Primary Ether Amines by Sherex Chemical
Company, Inc. of Dublin, OH: C,oH210O(CH3)sNH:>
where the CigH»i-radical 1s branched which 1s sold as
FADOGEn} ADOGEN 180 Primary Ether Amine;
C13H>»70O(CH3)aNH; where the C;3Hj-radical 1s
branches which 1s sold as ADOGEN 183 Primary
Ether Amine; Ci4H29O(CH3>)}3sNH> which 1s sold as
ADOGEN 184 Primary Ether Amine;
C/H>,,. 1O(CH3)iNH:> where substantially all of the r
values are integers of 12 to 15 and about 1% of the r
values are 10 and 16, respectively which 1s sold as
ADOGEN 185 Primary Ether Amine;
C,Hy,, 1O(CH:)3sNH:; where substantially all of the r
values are integers of 8§ to 10 and about 19 of the r
values are 6 and 12, respectively which is sold as ADO-
GEN 188 Primary Ether Amine;
C,Hj,. 1O(CH3,)3:NHCH;3 where substantially all of the
r values are integers of 12 1o 13;
C,H>, . 1O(CH1):N(CH3)> where substantially all of the
r values are integers of 12 to 15
C11H»1O(CH>) 3 N(CH3)CH>CH: where the C;3:H>3-
radical i1s branched: C;:H>7O(CH>)iN(CH-CH ),
where the Ci3H>s7-radical 15 branched;
C,H>,_ {O(CH.)>NHCH : where substantially all of the
r values are integers of 12 to 15;
C,H>, . 1O(CH>)>H(CH3)> where substantially all of the
r values are integers of 12 to 15 and
C11H11(CH»)»)N(CHy)CHCH: where the C13H37-rads-
cal 1s branched: and C;3:H>;7O(CH»)>N(CH)>CH ),
where the CiaHj7-radical 1s branched.

In formulating hair setting and hairspray composi-
tions, it is preferably to use just enough long chain
amine to obtain improved adhesion and removabihity
from the hair as well as improved hydrocarbon compat-
ibility in those formulations contaiming hydrocarbon
propellants. Use of too much long chain amine can
cause a reduction in adhesion values beyond a maximum
obtained when an optimum level of amine 1s added. One
first determines the degree to which the carboxyl radi-
cals present in the polymer are to be neutralized in a
conventional manner. Typically, about 10% to 1009% of
the stoichiometric amount of carboxyl radicals are neu-
tralized. Polymers containing a significant percentage
of carboxyl radicals, for example 20 weight percent of
polymer or more, are typically neutralized to a lesser
degree, e.g., 40 to 509 of the carboxyl radical content,
than a polymer contamning 10% or less carboxyl radical
content where up to 100% of the carboxyl radicals are
neutralized to provide the desired amount of water
solubility or dispersibility. The degree of neutralization
1s also selected so that one minimizes obtaining a film
which is so hydrophilic that the hair setting resin tends
to become unacceptably tacky or sticky in humid enwi-
ronments.
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After the desired level of neutralization is selected, up

to 409 of the carboxyl radical to be neutralized are.

then neutrahized with the above-described long chain
amines. More preferably, from about 59 to 309% of the
carboxyl radicals to be neutralized are neutralized with
such long chain amines. L.ong chain amines which are
solids at room temperature such as lauramidopropy!
dimethylamine are preferred because amines which are
liquid at room temperature tend to plasticize the resin
film on the hair and can also impart some odor to the
compositions. Such solid long chain amines can also be
used at higher levels than the lhiquid long chain amines
because they do not have as much of plasticizing effect.
Generally, neutralizing between 7% and 239% of the
total carboxyl radicals being neutralized using
lauramidopropyl demthylamine with 3 weight percent
of an acrylic polymer (i.e.,, about 39 to 179 of
lauramidopropyl dimethylamine based on the weight of
the acrylic resin) was found to give good levels of im-
proved adhesion as will be shown in the following ex-
amples. It 1s expected that undesirable plasticization
effects of liquid long chain amines can be minimized by
hmiting the weight of liquid amine used in the composi-
tion to no more than about 20 weight percent based on
the weight of the hair setting resin.

The balance of the carboxyl radicals to be neutralized
are neutralized with a water soluble, cosmetically ac-
ceptable basic compound such as any conventional
amine or alkanolamine known to be suitable for use in

10

15

20

25

hair setting and hairspray compositions. Examples of 30

such amines and alkanolamines are as follows: ammonia,
ammonium hydroxide, monoethanolamine, diethanol-
amine, triethanolamine, monopropanolamine, di-
propanolamine, tripropanolamine, morpholine, amino-
ethyl ethanolamine, aminomethyl propanol, 2-amino-2-
methyl-1,3-propanediol (“*‘aminomethyl propanediol’),
4-morpholineethano, ammonium salts of lysine or gly-
cine and mixtures thereof. “Cosmetically acceptable”
means a basic compound which can be used with prod-
ucts mtended for contact with the human body and
which do not deleteriously change the solubility of the
resin being neutralized s0 as to cause it to precipitate out
of solution. Aminomethyl propanol is presently pre-
ferred.

The neutralization step can be carried out in a con-
ventional fashion. The neutralizing agents are dissolved
in the solvent and the resin i1s then added and mixed
until a homogeneous solution is obtained. Alternatively,
the resin can be dissolved in the solvent if it is suffi-
ciently soluble to be dispersed without neutralization
and then the neutralizing agents can be added. Thereaf-
ter, any additional optional additives to modify the
properties of the composition can be added such as
perfumes; plasticizers such as glycols, phthalate esters
and glycerine; silicones; emollients; lubricants and pene-
trants such as lanolin compounds; protein hydrolyzates
and other protein derivatives; dyes tints and other col-
orants; thickners, anticorrosion agents, Panthenol, pre-
servatives, detackifying agents, combing aids antistatic
agents, etc. The order of addition of such optional in-
gredients is generally not critical.

Hair spray formulations are preferably prepared by
dissolving the desired amount of neutralizing agent in
the solvent to be used following by addition to the
hairspray resm. After the hairspray resin 1s dissolved,
any optional ingredients are added to the solution and
the composition obtained 1s packaged 1n a pump spray
container if a non-pressurized aerosol product is de-
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sired. Otherwise, the composition is charged into a
suitable pressurizable container which is sealed and then
charged with a suitable propellant according to conven-
tional techniques such as by adding a liquified propel-
lant to the contents of the container under pressure. It is
preferable to have all of the components of the spray
composition mixed and homogeneous prior to the addi-
tion of the propellants. Alternatively, pressurized aero-
sol spray containers can be used where the propellant is
separated from contact with the hairspray composition
such as a two compartment can of the type sold under
the tradename SEPRO from American National Can
Corporation.

The compositions of the present invention can also be
used as hair setting compositions which are apphed to
the hair in lotion or gel form. In this case, the procedure
for making non-pressurized aerosols 1s employed, but a
thickener is further added to the composition to in-
crease its viscosity to the desired level according to
conventional procedures. The product i1s then packaged
in a bottle, tube or jar to be applied directly to the hair
which can either be curled or combed to style the hair
as desired.

The resulting hair setting compositions exhibit 1m-
proved holding power over compositions without such
long chain amine neutralizing agents as well as being
more easily removed from the hair by washing or sham-
pooing. When hydrocarbon propelled compositions are
employed, the compatibility of the hair spray resin 1s
generally improved.

The following examples are provided to show vari-
ous aspecis of the present invention without departing
from the scope and spirit of the invention. Unless other-
wise indicated, such as in reference to percentages of
carboxyl radicals being neutralized which are on a stoi-
chiometric basis, all parts and percentages used in the
Examples are by weight.

In the following Examples, several tests were used to
evaluate the compositions and their effect on hair and
they were done as follows:

Haze test: The solution clarity and thus, the solubtlity
in deionized water, of the propellant-free hair setting
compositions were evaluated 1n this test. All of the
ingredients of the compositions to be tested, except for
the propellant which was omitted, were mixed together
until the solution was homogenous. In the test desig-
nated **50/50", 50 parts of the composition to be tested
were mixed with 50 parts of deionized water and stirred
unti] the diluted composition was homogeneous. In the
test designated “10/90”, 10 parts of the composition to
be tested were mixed with 90 parts of deionized water
and stirred until homogeneous. Each diluted solution
was visually observed for clarity through a test tube
which was 17 mm in diameter.

Aerosol clarity: In this test, the room temperature
clarity of the aerosol propellant-containing composi-
tions was observed visually after the compositions were
pressurized and sealed within a transparent glass aerosol
container. Room temperature 1s about 21° to 22" centi-
grade. The solution clarity was observed visually and
noted in the following examples.

Chilled Aerosol Clarity: Aerosol propellant-contain-
INg compositions in transparent glass containers were
placed in a freezer at 0°F.(—17.8° C.). The next day the
clarity of the solution was observed visually and any
precipitate (denoting incompatibility with the propel-

‘lam) found was noted.
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Knot Adhesion test: In this test, the adhesion of indi-
vidual strands of hair taken from the same hair swatch
were measured. Individual strands of virgin hair were
taken from the same swatch and a single loop knot was
in each strand of hair by twisting the strand into a loop
and passing one end of the strand through the loop and
pulling the ends until a2 loop approximately 1.5 ¢cm on
diameter was formed. 0.075 microliters of the product
to be tested was then placed on the junction of each
loop, i.e., at the point where the strand of hair overlaps
to form the knot. Each looped strand containing the
composition to be tested was then allowed to dry in an
environmental chamber at a relative humidity of 38%
and a temperature of 22° to 23° C. and were left in the
chamber for a minimum of 1 hour to *“condition” the
strands. After such conditioning, the loop on the oppo-
site side of the knot junction was cut and each of the
non-looped ends was placed on the holder clip of an
Instron testing machine, Model No. 4201 from Instron
Corporation. The holder clips on the crosshead of the
Instron machine were spread apart at a constant rate of
60 millimeters per minute and the test was deemed fin-
ished when the junction of the knot was broken. The
response to the break was measured in ‘‘grams at
break’. The sampling rate during the test was 20 data
points per second - measured electronically. A series of
20 individual strands were done for each test and the
average value of the “grams at break™ was reported as
the Knot Adhesion value.

The following materials were used in the Examples:

Absolute Ethanol! was 200 proof SDA 40-2 ethanol.

Acrylic Polymer A was a terpolymer of 31% meth-
acrylic acid, 429 butyl acrylate, and 27% ethyl meth-
acrylate made by an aqueous emulsion polymerization
process wherein the resulting resin had (via a gel perme-
ation chromatographic technique) a number average
molecular weight (*M,”) of 73,600, a weight average
molecular weight (*“M,”) of 183,000 and a sedimenta-
tion average molecular weight (*M;") of 312,000 where
M. is defined in U.S. Pat. No. 4,529,787 to Schmdt et al.
and the product used was in the form of an aqueous
emuliston at 409 nonvolatile solids content.

Acrvlic Polymer B was an aqueous emulsion polymer
of the same composition and nonvolatile solids content
as Acrylic Polymer A, but the resin had a M, of 20,090,
M, of 126,510 and M, of 276,330.

Acrylic Polymer C was an aqueous emulsion poly-
mer of the same composition and nonvolatile solids
content as Acrylic Polymer B, but was a higher molecu-
lar weight version of that resin that had a M,, of 30,600,
M. of 760,970 and M; of 1,929,230.

ADMA 2 was dimethyl lauramine from Ethyl Corpo-
ration, equivalent weight=213.

ADMA 4 was dimethyl myristamine from Ethy]l
Corporation, equiv. weight =241,

ADOGEN 185 Primary Ether Amine was a mixture
of ether amines of the formula C,H3,. 1O(CH3:):NH;
where substantially all of the r values are integers of 12
to 15 and about 1% of the r values are 10 and 16, respec-
tively, which is sold by AKZO Chemie America,
ARMAK Chemicals, equiv. weight =280.

ADOGEN 342D was dimethyl stearamine from She-
rex Chemical Co., equiv. weight =298.

AMP-95 was aminomethyl propanol (95%) from
International Minerals & Chemicals Corp., equiv.
welght =94.

DOW CORNING ® 345 was decamethylcyclopen-
tasiloxane (75%) and octamethylcyclotetrasiloxane (cy-
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clomethicone) from Dow Corning Corp. Dow Cor-
ning ® Q2-5220 was dimethicone copolyol from Dow
Corning Corporation.

ETHOMEEN 18/20 was polyoxyethylene (10) octa-
decylamine from AKZO Chemie America, ARMAK
Chemicals, equiv. weight =703, _

Hydrocarbon propellant A was a muxture of 0.01%
ethane, 15.909 propane, 35.57% iso-butane and 48.52%
n-butane. LEXAMINE L-13 was lauramidopropyl di-
methylamine from Inolex Chemical Co., equiv.
weight =287,

LEXAMINE P-13 was palmitamidopropyl dimethyl-
amine from Inolex Chemical Co., equiv. weight=344.

PVP K-90 Resin was a homopolymer of N-vinylpyr-
rolidone having a molecular weight of about €30,000
from GAF Corporation.

SILWET L-7602 was dimethicone copolyol from
Umion Carbide Corp.

VARONIC K-215LC was polyoxyethylene (15)
cocoamine from Sherex Chemical Co., equiv.
weight = 887. |

VARONIC T-215 was polyoxyethylene (15} tallowa-
mine from Sherex Chemical Co., equiv. weight=925.

EXAMPLES 1-8

In this series of Examples, the water solubihity of hair
spray compositions was observed using various types of
long chain amines along with a control sample which
did not contain any long chain amine. The acrylic poly-
mer used as the hair spray resin was Acrylic Polymer A.
The following compositions were made up, substituting
the amounts of long chain amine (none in Example 8)
indicated below into the following formula:

Acrylic Polymer A 5.0
Long Chain Amine (see Table below) 0.2
Aminomethy! Propanol 0.2
DOW CORNING Q2-5220 0.2
Fragrance 0.158
Absolute Ethanol 64.25
Hvdrocarbon Propellant A 30.0
100.00<%

The following amines were employed in the above
composition and the results of the Haze Test are re-
ported below. The pH of the 50/50 dilution 1n deiomized
water is also reported below.

Per-

Long Chain Haze Test’ pH cent Total

Ex. Amine 50/50 10790  (50/50) Neutr.? Neutr.?

1 ETHOMEEN C NE 7.35 11.8 33.5
18/20

2 LEXAMINE C C 7.46 24.7 39.2
[-13

1 LEXAMINE H H 7.25 21.4 37.6
P-13

4 VARONIC C C 7.27 9.6 32.6
K-215LC

5 VARONIC C C 7.258 9.2 2.5
T-215

6 ADMA 4 SH SH 7.50 28.0 40.9

7  ADOGEN H H 7.44 24.0 38.8
342D

8  No additional C C 7.29 0 29.5
amine
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-continued -continued
Per- Chilled Per-
Long Chain ~Haze Test! pH cent Total Aerosol  Aerosol cent Total

Ex. Amine 50/50 10/90  (50/50) Neutr.? Neutr.? Ex. Long Chain Amine Clarity!  Clarity! Neutr ¢ Neutr .’
IC = K-2151.C
Clear 12 VARONIC CL PPT 0.2 32.5
SH T-218

= 13 ADMA 4 SH No PPT 2E.0 40.9
Slig- 14 ADOGEN 242D SH No PPT 240 388
htly 10 15 No additional CL PPT ¢ 29.5
hazy amine?
H = 16 ETHOMEEN CL PPT 11.B 33.5
Hazy 18/20

NE 17 AMP-95 CL, PPT PPT ¢ 59.0

- 'C = Clear SH = Slight haze CL = Cloudy PPT = Precipitate Present

Not 2Percent of total carboxyl radicals neutralized, which were neutralized with long
evaluated 15 chain amine

2Percent (Stoichiometric) of total carboxyvi radicals neutralized, which were neutral-
1zed with long chain amine.
YPercent (Stoichiomeiric) of carboxyl| radicals neutralized by all amines present.

Example 3 shows that the 16 carbon atom long chain
hydrocarbon group is too long to render adeguate
water sojubility to the resulting composition.

Examples 6 and 7 show that long chain dimethyla-
mines without any further hydrophilic groups present
degrade the water solubility of the hair spray composi-
tion.

Example 8 i1s also comparative in that it shows that
the aminomethyl propanol neutralized composition is
also water soluble at both dilutions.

For all of the compositions tested, the appearance of

the composition before addition of the hydrocarbon
propellant was clear; the Aerosol Clarity Test and the
Chilled Aerosol Clarity Test resulted 1n clear solutions;
and each aerosol sprav composition was observed to be
clear and free of tackiness when sprayed on a clean glass
slide and allowed to air dry. Thus, the long chain
amines used in Examples 1, 2, 4 and 5 did not affect the
water solubihity of the composition.

EXAMPLES 9-17

In this series of Examples, various amines were evalu-
ated with a composition based on Acrylic Polymer A
using 40% hydrocarbon propellant A whereas Exam-

ples 1-8 used 309% Hvdrocarbon Propellant A. The
formulation was as follows:

Acrylic Polvmer A 5.0
DOW CORNING & Q2-5220 0.2
AMP-GS 0.2
long Chain Amine (see Table below) 0.2
Fragrance 0.15
Absolute Ethanol - 54.25
Hydrocarbon Propellant A ___40.0
100.00%

The following amines were used in the above de-
scribed amount to prepare compositions which were
then checked for compatibility with the Hydrocarbon
Propellant A using the Aerosol Clarity and the Chilled
Aerosol Clarity tests. The results were as follows:

Chilled Per-
Aerosol  Aerosol cent Total
Fx. Long Chain Amine Clarity!  Clarity! Neutr.® Neutr.?
9 LEXAMINE C C. No PPT 4.7 39,2
1.-13
10 LEXAMINE SH No PPT 214 37.6
P-13
11 VARONIC CL PPT 9.6 32.6

3Percent of carboxnyl radicals neuiralized by all amine present.
*0.2% Absolute Ethanol was added.

Prior to addition of. the Hydrocarbon Propellant A,
1o all compositions were observed to be clear and free of
visual haze. In this series; Example 9 gave the best re-
sults while Examples 15 and 17 which employed no
long chain amines gave very poor results. At the level
employed, ETHOMEEN 18/20 in Example 16 resulted
95 tn a cloudy solution with a precipitate: too little was
employed. Comparative Examples 13 and 14 show that
long chain amines did tmprove the hydrocarbon com-
patibility. Similarly, in Examples 11 and 12, the level of
long chain amines was too low. Example 10 gave only
30 a slight haze and no precipitate. Thus, the preferred.
long chain amine, LEXAMINE L-13, gave excellent
results even at the low level of amine employed.

EXAMPLES 18-22

The following examples show the effect on adhesion
resulting from the addition of LEXAMINE L-13, an
inventive composition, and ADMA 2, a comparative
composition of the type used in U.S. Pat. No. 4,192,861
to Micchelli et al., to a hairspray composition. Exam-
40 ples 18 and 19 were prepared having the following
formulation:

335

Example No
18 15
45
AMPHOMER Resin 30 3.0
LEXAMINE L-13 —_ 0.3
AMP-GS 0.5 0.4
Absolute Ethanol G6. 5 96.3
100.0%5¢ 100.04%
50 Knot Adhesion Test 23.090 30.905
Significance Level B A

The compositions were prepared in the same manner

as were the previous composition. The amines were

55 dissolved in Absolute Ethanol followed by addition of

the resin and the composition was stirred until a homo-

geneous solution was obtained. As can be seen from the

results of the Knot Adhesion test, the addition of the

LEXAMINE L-13 significantly improves the adhesion

60 of the hair spray composition. This composition can be

applied from a pump spray container. The equivalent

weight of the AMPHOMER Resin was stated by the

manufacturer to be 2.05 milliequivalents of carboxy!

radical content per gram. Thus the total neutralization

65 of Example 18 was 86.59% by AMP-95 only and the

total neutralization of Example 19 was 86.2% with

19.7% of the carboxyl radicals being neutralized by the
LEXAMINE L-13.
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U.S. Pat. No. 4,192,861 to Micchelli suggests the use
of long chain amines which preferably contain from 12
to 18 carbon atoms on a long chain alkyl radical at-
tached to the mtrogen atom. In the following examples,
the effect on adhesion of ADMA 2 which is dimethyl
lauramine. The following compositions were prepared:

3

16

of amine odor was detectable in any of Examples 18-20
when they were sprayed into the air, other than that
provided by the AMP-95. However, the presence of
amine was detectable in Examples 21 and 22 which 1s a
disadvantage to the user. Examples 20-22 were good in
Acrosol Clarity and thus compatible with 35% 1sobu-
tane. Examples 21-22 were reasonably compatible with

50% i1sobutane while Example 20 exhibited haze at a
50% level of isobutane. Thus, the use of LEXAMINE

” flx“mple No — 10 L-13 provides a significant advantage with respect to
Knot Adhesion and, in this case, odor over the amines
AMPHOMER Resin 3.0 3.0 3.0 taught in the Micchelli et al. patent.
ADMA 2 — 1.5 0.23
AMP-93 0.5 — 0.4 EXAMPLES 23-27
Absolute Ethanol _96.3 95.85 96.37
100.0%:  100.0% w00 13  These examples show the use ‘of LEXAMINE L-13
pH (50/50}! 8.16 8.17 8.32 to improve the adhesion of hair spray compositions
Knot Adhesion Test 22.542 27.872 23.640 Containing ULTRAHOLD B resin‘
o Example No.
23 24 25 26 27
ULTRAHOLD 8 Resin 2.0 2.0 2.0 2.0 2.0
PVP K-90 Resin 0.2 0.2 0.2 0.2 0.2
AMP-93 0.2 0.135 0.135 0.135 0.135
LEXAMINE L-13 — 0.2 0.2 0.2 0.2
DOW CORNING 0.2 0.2 0.2 — —
Q2-5220
SILWET L-7602 — — — 0.1 0.1
DOW CORNING 345 — — -— — 0.1
Benzy) alcohol 0.2 0.2 — — —
Absolute Ethanol 4715 47.015 47.215 47. 315 47.215
Fragrance 0.05 0.05 __0.05 0.05 (.05
50.00% 50.00%% 50.00% 50.00% 50.00<%
knot Adhesion Test 17.560 26.790 27.503 21.457 15.650
Significance level C A. B A C.B C
Percent Neuir.' 0 327 327 32.7 32.7
Total Neutr.” 100 101 101 101 101
Percent of carboayl radicals neutralized by LEXAMINE L.13
‘Perceni of carboxyl radiczls neutralized by ail amines present.
Significance Level A A A
Haze Test (50/50) C H C
Haze Test (10/50) C CL C
Odor o . Good Very Poor Poor The ULTRAHOLD 8 resin has a manufacturer’s
Aerosoi clanity (63/32) € ¢ ¢ a0 reported acid value of 58+5 and contains about 7.5%
Aerosol clariy (50/50) H C— TR 1 . hi l y - .
Chilled Aerosol Clarity H C— TR_ acrylic acid W ich calculates as 1.06 milliequivalents of
(50/50)° carboxyl radical content per gram. Based on the above
Percent Neutr * 0 100.0 20.2 results, it can be seen from Examples 23 and 24 that the
Total Neutr.” B6.S 87.8 868

C = Clear H = Hazy CL = Cioudy TR = Trace of Haze

180 Paris of hairspray composition added to 50 parts deionized water
“6% Pants of hairspray composition and 35 parts isobutane.

350 parts of hairspray composition and 30 paris 1sobulane.

*Percent of i1otal carboxyl radicals neutralized. which were neutralized bv ADMA
|

e . . )
“Percent of carbaxyl radicals neutralized by all amines present.

Statistically, there was no significant difference be-
tween the Knot Adhesion Test values obtained for Ex-
amples 20-22, 1.e. all had a significance level of A and
were deemed to be statistically the same. Thus, the
ADMA 2 did not significantly improved the adhesion
of the hair spray composition while addition of LEX-
AMINE L-13 did statistically sigmificantly improve the
adhesion of that composition, 1.e., a reading with a sig-
nificance level of B is statistically significantly different
from those rates A",

Use of 1009% ADMA 2 to neutralize the carboxyl
radicals present in the AMPHOMER resin (Example
21) resulted 1in a hazy solution while Example 22 re-
sulted in a clear solution when only small portion of
ADMA 2 was employed. However, the Micchelh et al.
patent teaches that at least 50% of the carboxyl radicals
to be neutralized must be neutralized with the long
chain amines taught in that patent. No. significant level

50
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introduction of LEXAMINE L-13 improves the Knot
Adhesion value of these hairspray compositions. The
“Significance Level’” indicates that values obtained for
the Knot Adhesion Test which have significance levels
of the same letter are comparable. Thus, the knot adhe-
sion values for Examples 24 and 25 are statistically
equivalent since both have significance levels of A. The
compositions having a significance of level of C are
statistically significantly different from those having
significance levels of A or B. The results also show that
using differing types of silicones can affect the Knot
Adhesion Value level.

EXAMPLES 28

In this Example, ADOGEN 185 was used in place of
LEXAMINE L-13 to prepare hair spray compositions
of the present invention. The formulation employed
was as follows:

Exampie No.
28
Acrylic Polymer A 5.0
DOW CORNING Q2-5220 0.2
AMP-05 0.2
ADOGEN 145 0.2
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Example No.
28
Fragrance (.15
Absolute Ethanol 54.25
Hydrocarbon Propellant A 40.00
100.00%

The composition was prepared by mixing the amines
with the Absolute Ethanol until the mixture was homo-
geneous and thereafter adding the Acrylic Polymer A
with stirring until a homogeneous solution was ob-
tained. The silicone was then added and the mixture
was stirred until a homogeneous composition was ob-
tained. The intermediate composition (i.e., all but the
propellant) was clear in appearance and was then added
to a glass aerosol container and charged with the above
amount of propellant. The Aerosol Clarity test was
rated C- (shightly less than clear) and the Chilled Aero-
sol Clarity was rated as being C- with no precipitate
observed. The odor of the sprayed aerosol was deemed
to be good with no noticeable amine odor other than
that of the aminomethyl propanol. The composition
was clear, smooth and tack free when sprayed on a glass
slide and allowed to dry at room temperature. The
result of the 10/90 Haze Test was a slightly haze solu-
tion. The total neutralization of carboxyl radicals was
39.49% with 25.19% of the carboxyl radicals neutralized
by the LEXAMINE L-13.

EXAMPLES 29-33

In these Examples, the effect of changing the level of
LEXAMINE L-13 on the adhesion values of the hair
spray compositions was measured. These compositions
can either be used in pump hair spray formulation or
else in aerosol self-pressurized composition using 35
parts of isobutane to 65 parts of the composition below.
The compositions were as follows:

Example No.

29 30 31 32 33
Acryiic 7.5 1.5 7.5 1.5 7.5
Polymer A
AMP-95 0.45 0.45 0.45 .45 0.45
LEXA. 0.1 0.2 0.3 0.4 0.5
MINE
L-13
Absolute _ 9195 9188 91.75 91.65 G].55
Ethanol 100.00% 100.00% 100.00%: 100.00%%  100.009%
Knot Ad- 26.218 23.636 28.050 27.723 17.831
hesion Test
Signifi- A A A A B
cance level
Percent 6.8 12.7 17.9 22.6 26.7
Neutr.!
Total 47.5 50.7 54.0 57.2 60.4
Neutr.2
pH (50/50) 7.55 7.64 7.66 7.73 7.81

'Percent of to1al carboxy! radicals neutralized which were neutralized by LEX A M-
INE L-13.

‘percent of carboxyl radicals neutralized by all amines present.

350 parts of hairspray composition to 50 parts deionized water.

All of the compositions were clear after the ingredi-
ents were homogeneously mixed and the Haze Test at
50/50 showed that all compositions remained clear.
Examples 29-32 were found to be comparable in knot
adhesion while Example 33 has a statistically signifi-
cantly different and lower Knot Adhesion value than
the other four samples. Example 33 thus appeared to
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have more than the optimum amount of LEXAMINE
L-13 for this composition.

EXAMPLES 34-37

The following are examples of compositions which
can be used in self-pressurized aerosol hairspray prod-
ucts (Examples 34 and 35) and in pump-spray aerosol
containers (Examples 36 and 37).

_ _______Example No. _

34 35 36 37
Acrylic Polymer B 2.50 — 6.25 7.50
Acrylic Polymer C .25 — — -
ULTRAHOLD 8 — 2.00 —_ —_
AMP-95 D.225 0.14 0.45 0.54
LEXAMINE L.13 0.15 0.20 0.30 0.36
SILWET L-7602 Q.05 — —_ —_
DOW CORNING — 0.20 0.20 0.20
Q2-5220
DOW CORNING 345 0.05 — — —_—
Fragrance 0.05 0.05 0.10 0.10
Absolute Ethanol 60.725 47.4) 92.70 91.30
Isobutane 33.0 50.0 — —

100.00% 100.005c 100.00 100.00%

Percent Neutr.| 17.6 319 17.9 21.5
Total Neutr.? 53.9 103 64.7 64.7

IPercent of 101a] carboxy! radicals neutralized, which were neuiralized by LEXAM-
INE L-13
‘Percent of carboxyl radicals neutralized by all amines present.

EXAMPLES 38-41]

The following four hairspray compositions were pre-
pared, charged in pressurized aerosol spray containers,
and evaluated using a panel of 80 test subjects. The
formulations used were as follows:

___Example No.

3R 39 40 4]
Acrviic Polymer A 5.0 5.0 5.0 5.0
ETHOMEEN 18,20 0.2 0.2 — —
AMP-95 0.3 0.3 0.3 0.3
LEXAMINE L-13 — — 0.2 0.2
DOW CORNING 0.2 — 0.2 —
Q2-5220
SILWET L.7602 — 0.1 — 0.1
DOW CORNING 345 — 0.1 — 0.1
Absolute Ethanol 64.15 64.15 64.15 64.15
Fragrance 015 0.15 0.15 0.15
Hydrocarbon Pro- 30.00 30.00 30.00 30.00
pellant A 100.00% 100.009% 100.00%  100.00%
Knot Adhesion Value 12.566 18.865 26.177 28.107
Significance Level B B A A
Percent Neutr.! 0 0 17.9 17.9
Total Neutr.? 44.3 44.3 '53.9 53.9

'Percent of total carboxy! radicals neutralized, which were neutralized by LEXAM-
INE L-13
¢{Percent of carboxyl radicals neuiralized by all amines present.

With regard to Knot Adhesion values, Examples 38
and 39 containing ETHOMEEN 18/20 were lower
than the knot adhesion values observed for the LEX-
AMINE 1-13. However, the knot adhesion value of a
leading commercially available hairspray sold under the
name “FINESSE” by Helene Curtis Industries, Inc.
was evaluated and was found to have a knot adhesion
value of 17.451 grams with a significance level of B.
Thus, the compositions of Examples 38 and 39 had knot
adhesion values which were comparable to that of a
leading hairspray formulation, FINESSE hairspray and
Examples 40-41 were better.
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The purpose of the 80 member test panel was to de-
termine what effects the amines and the silicones might
have on the perceived performance of the hairspray
compositions. The conclusion of the study was that
parity performance was seen between the amines, with
the exception that the LEXAMINE L-13 compositions
were judged to have more resistance to blowing by the
wind and a softer and less sticky feel than the composi-
tions contaming ETHOMEEN 18/20. The composi-
tions containing the DOW CORNING Q2-5220 as a
modifier were observed to have more beading, a less
wet spray, were stickier and had less body 6 to 8 hours
later than did the compositions containing SILWET
L-7602 and DOW CORNING 345 Fluid. Thus, Exam-
ple 41 appeared to have the most desirable properties
for a hairspray compositions based on the 80 person
panel test of these four formulations.

That which is claimed is:

1. A hair setting composition having improved adhe-
sion t0 the hair and removability from the hair upon
washing compnising from 0.59% to 89 by weight of a
hair setting resin containing pendant carboxyl radicals
and a solvent for the resin wherein from about 10 to
1009 of the carboxyl radicals are neutralized with a
neutralizing agent consisting of

(a) up to 40 mole percent, based on the mole percent

of the carboxyl radicals to be neutralized, of at least
one long chain amine selected from the group con-
sisting of

RICONHR-NR?*R?

where R!is a hydrocarbon radical having from about 9
to 14 carbon atoms, R? is an alkylene radical of 2 to 4
carbon atoms, and each of RJ and R4 are alkyl radicals
of 1 to 2 carbon atoms or hyvdrogen,

(CH;CH10},H

RN
\
(CH;CH;O),H

where R5is a hydrocarbon radical having from 10 to 18
carbon atoms and the sum of x+y has an average value
of from about 5 to 25, and

R°OR’NR?*R"

where R%1s a hydrocarbon radical of from 8 to 16 car-
bon atoms, R’ is an [alkyl radical of 1 to 2] alkylene
radical of 2 to 3 carbon atoms, and each of RBand R%are
alkyl of 1 to 2 carbon atoms or hydrogen; and

(b) the balance of the neutralizing agent being a water

soluble, cosmetically acceptable basic compound,
said hair setting resin being a polymer of an acid
selected from the group consisting of acrylic acid,
methacrylic acid, crotonic acid and maleic anhy-
dride and at least one monomer selected from the
group consisting of monoesters and amides of an
acid selected from the group consisting of acrylic
acid and methacrylic acid, vinyl acetate and methyl
vinyl ether.

2. The composition as claimed in claim 1 wherein the
amount of long chain amine is in the range of from 5%
to 30% of the carboxyl radicals to be neutralized.

3. The compositions as claimed in claim 1 wherein the
long chain amine is selected from the group consisting
of a long chain amido amine wherein R!is a Cy; alkyl
radical, R2is —(CH;)3— and R?and R4 are each methyl

Re. 34,157
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radicals, an N-ethoxylated amine wherein R¥is a Cig
alkyl radical and the sum of x+ v has an average value
of about 10, and a mixture of ether amines wherein R%is
predominantly composed of Cj2 to Cis hydrocarbon
radicals, R7 is —(CH3)3— and R¥® and RY are each hy-
drogen atoms.

4. The composition as claimed in claim 1 wherein the
long chain amine 1s a long chain amido amine wherein
R'lis a C;j alkyl radical, R?is —(CH3)3— and R3 and
R4 are each methyl! radicals.

5. The composition as claimed in claim 1 wherein the
balance of the neutralizing agent is selected from the
group consisting of an amine or alkanolamine selected
from the group consisting of ammonia, ammonium hy-
droxide, monoethanolamine, diethanolamine, trietha-
nolamine, monopropanolamine, dipropanolamine, tri-
propanolamine, morpholine, aminoethyl ethanolamine,
aminomethyl propanol, aminomethyl propanediol, 4-
morpholineethanol, ammonium salts of lysine or glycine
and mixtures thereof.

6. The composition as claimed in claim 1 wherein the
solvent for said resin 1s selected from the group consist-
ing of C» to C4 alcohols, water and mixtures thereof.

7. The composition as claimed 1n claim 1 wherein the
solvent 1s selected from the group consisting of water,
ethanol and 1sopropanol.

8. The composition as claimed in claim 1 wherein the
solvent 1s water and the composition further contains a
thickener.

9. The composition as claimed in claim 8 wherein the
thickener 1s selected from the group consisting of at
least one water soluble cellulosic polymer or an acrylic
acid homopolymer crosslinked with a small amount of a
polvallyl ether of sucrose.

10. The composition of claim 1 wherein the resin is a
polymer wherein the carboxyl radicals are derived from
acrylic acid or methacrylic acid and the remainder of
the polymer 1s derived from at least one monomer se-
lected from the group consisting of esters of acrylic acid
or methacrylic acid with C; to Cig alcohols, hydrox-
ymonoesters of acrylic acid or methacrylic acid with
C, to Cg glycols, hydroxymonoesters of acrylic acid or
methacrylic acid with polyalkyleneoxy polymers con-
taining up to about 25 units dertved from the group
consisting of ethylene oxide, propylene oxide and mix-
tures thereof, acrylamide, methacrylamide, and N-sub-
stituted acrylammdes or methacrylamides substituted
with alkyl radicals having from 2 to 12 carbon atoms.

11. The composition of claim 1 wherein the resin 1s
selected from the group consisting of a polymer of
tertiary-butyl acrylamide, acrylic acid and ethylacry-
late; a polymer of N-tert-octyl acrylamide, methy]
methacrylate, 2-hydroxypropyl methacrylate, acryhic
acid and t-butyl aminoethyl methacrylate; and a poly-
mer of methacrylic acid, butyl acrylate and ethyl meth-
acrylate.

12. The composition of claim 1 which further con-
tains from 10% to about 80% of an aerosol propellant.

13. A hairspray composition having improved hydro-
carbon propellant compatibility, adhesion to the hair
and removability from the hair upon washing compris-
ing from 0.5% to 6% by weight of a hairspray resin
containing pendant carboxyl radicals, from 109% to 80%
of a volatile hydrocarbon propellant, and a solvent for
the resin wherein from about 10% to 100% of the car-
boxyl radicals are neutralized with a neutralizing agent
consisting of
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(a) up to 40 mole percent, based on the mole percent

of the carboxyl radicals to be neutralized, of at least .

one long chain amine selected from the group con-
sisting of

RICONHRINRR?

where R!is a hydrocarbon radical having from about 9
to 14 carbon atoms, R? is an alkylene radical of 2 to 4
carbon atoms, and each of R3 and R# are alkyl radicals
of 1 to 2 carbon atoms or hydrogen,

(CHCH;0)H

RN
AN
(CH2CH>0),H

where R is a hydrocarbon radical having from 10 to 18

carbon atoms and the sum of x+ y has an average value
of from about 5 to 25, and

ROSOR'NRER®

where R%is a hydrocarbon radical of from 8 to 16 car-
bon atoms, R7is an [alkyl radical of 1 to 2} alkylene
radical of 2 to 3 carbon atoms, and each of R8and R are
alkyl radicals of 1 to 2 carbon atoms or hydrogen; and

(b) the balance of the neutralizing agent being a water

soluble, cosmetically acceptable basic compound,
said hair setting resin being a polymer of an acid
selected from the group consisting of acrylic acid,
methacrylic acid, crotonic acid and maleic anhy-
dride and at least one monomer selected from the
group consisting of monoesters and amides of an
acid selected from the group consisting of acrylic
acid and methacrylic acid, vinyl acetate and methyl
viny] ether.

14. The composition as claimed 1in claim 13 wherein
the amount of long chain amine 1s in the range of from
5% to 30% of the carboxyl radicals to be neutralized.

15. The composition as claimed 1n claim 13 wherein
the long chain amine is selected from the group consist-
ing of a long chain amido amine wherein R! is a Cy
alkyl radial, R? is —(CH;)3— and R3 and R4 are each
methyl radicals, an N-ethoxylated amine wherein R%is a
Cis alkyl radical and the sum of x+y has an average
value of about 10, and a mixture of ether amines
wherein R® is predominantly composed of Cj; to Cys
hydrocarbon radicals, R7 is —(CH3)3— and R® and R°®
are each hydrogen atoms.
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16. The composition as claimed in claim 13 wherein
the long chain amine is a long chain amido amine
wherein R1is a Cy; alkyl radical, R? is —(CH3)3— and
R3 and R4 are each methyl radicals.

17. The composition as claimed in claim 13 wherein
the balance of the neutralizing agent 1s selected from the
group consisting of an amine or alkanolamine selected
from the group consisting of ammonia, ammonium hy-
droxide, monoethanolamine, diethanolamine, trietha-
nolamine, monopropanolamine, dipropanolamine, tn-
propanolamine, morpholine, aminoethyl ethanolamine,
aminomethyl propanol, aminomethyl propanediol, 4-
morpholineethanol, ammonium salts of lysine or glycine
and mixtures thereof.

18. The composition as claimed in claim 13 wherein
the solvent for said resin is selected from the group
consisting of C; to C4 alcohols, water and miuxtures
thereof.

19. The composition as claimed in claim 13 wherein
the solvent is not more than about 109% water and the
balance of the solvent is selected from the group con-
sisting of ethanol and 1sopropanol.

20. The composition as claimed in claim 13 wherein
propellant is from 20 to 509% of the composition.

21. The composition as claimed in claim 13 wherein
the propellant is selected from the group consisting of
butane, 1sobutane, propane and mixtures.

22. The composition of claim 13 wherein the resin 1s
a polymer wherein the carboxyl radicals are derived
from acrylic acid or methacrylic acid and the remainder
of the polymer is derived from at least one monomer
selected from the group consisting of esters of acrylic
acid or methacrylic acid with C; to Cig alcohols, hy-
droxymonoesters of acrylic acid or methacrylic acid
with C2 to Cg glycols, hydroxymonoesters of acrylic
acid or methacrylic acid with polyalkyleneoxy poly-
mers containing up to about 25 units derived from the
group consisting of ethylene oxide, propylene oxide and
mixtures thereof, acrylamide, methacrylamide, and N-
substituted acrylamides or methacrylamides substituted
with alkyl radicals having from 2 to 12 carbon atoms.

23. The composition of claim 13 wherein the resin 1s
selected from the group consisting of a polymer of
tertiary-butyl acrylamide, acrylic acid and ethylacry-
late; a polymer of N-tert-octyl acrylamide, methyl
methacrylate, 2-hydroxypropyl methacrylate, acryhic
acid and t-butyl aminoethyl methacrylate; and a poly-
mer of methacrylic acid, butyl acrylate and ethyl meth-

acrylate.
» % % ¥ %
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