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NOTICE OF ENTITLEMENT

I Roy A. Wentz, of Helene Curtis, Inc., of 325 North Wells Street, Chicago, 
Illinois, 60610, United States of America, being authorised by the 
Applicant/Nominated Person in respect of Application No 57854/90 state the 
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The Applicant/Nominated Person is entitled to rely on the basic application 
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The Applicant/Nominated Person is the assignee of the basic applicant.
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first made in a Convention country in respect of the invention.
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(57) Claim

1. A hair-treating composition comprising at least about 0.35% by 
weight of a water-soluble quaternary ammonium compound, as hereinbefore 
described, wherein the water-soluble quaternary ammonium compound has the 
general structure:

Κ8“ϊ"Κ10
R11

X~,

wherein Rg is an alkyl group including from about 8 to about 18 carbon 
atoms; Rg is selected from the group consisting of an alkyl group 
including from about 8 to about 18 carbon atoms, a hydrogen atom, a 
methyl group, an ethyl group, a hydroxymethyl group and a hydroxyethyl 

group; R^ is selected from the group consisting of a benzyl group, a 
hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and
a hydroxyethyl group; Is selected from the group consisting of a
hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and
a hydroxyethyl group; and X is selected from the group consisting of
chloride, methosulfate, ethosulfate and nitrate; from about 0.4% to about 
15% by weight of an oil-soluble quaternary ammonium compound, as 
hereinbefore described, wherein the oil-soluble quaternary ammonium 
compound has the general structure:
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wherein R^2 is an alkyl group including from about 14 to about 22 
carbon atoms; R^ is selected from the group consisting of an alkyl 
group including from about 14 to about 22 carbon atoms, a methyl group 
and an ethyl group; R^ is selected from the group consisting of a 
benzyl group, a methyl group and an ethyl group; R^ is selected from 
the group consisting of a methyl group and an ethyl group; and 7. is 
selected from the group consisting of chloride, bromide, methosulfate, 

ethosulfate, tosylate, acetate and phosphate; from about .1% to about 5% 

by weight of an acid-neutralized amidoamine wherein the acid-neutralized 
amidoamine comprises an amidoamine compound having the general structure

II I 3 II
R1-C-NH-R2-N-R4 or RpC-NH-Rp-Y,

wherein R^ is a fatty acid chain containing from about 11 to about 21 
carbon atoms; R2 is an alkylene group containing from two to about four 
carbon atoms; R3 "is hydrogen, a methyl group, an ethyl group or a 

hydroxyalkylene group containing from one to about three carbon atoms; 
R4 is a methyl group, an ethyl group or a hydroxyalkylene group 
containing from one to about three carbon atoms; and Y is an organic 
heterocyclic nitrogen-containing moiety; from about 0.1% to about 2% by 
weight of a low molecular weight poiydimethylsiloxane; and a suitable 
liquid vehicle.
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METHOD AND COMPOSITION TO IMPART IMPROVED

CONDITIONING PROPERTIES TO THE HAIR
FIELD OF THE INVENTION

The present invention relates to a hair-treating composition and to 

5 a method of treating hair that unexpectedly imparts improved conditioning 
properties to hair. More particularly, the present invention is directed
to a hair-treating composition comprising at least about 0.35% by weight 
of a water-soluble quaternary ammonium compound, wherein the 
water-soluble quaternary ammonium compound has the general structure:

-,+

10
?9

R8-?-R10

R11

wherein Rg is an alkyl group including from about 8 to about 18 carbon 

atoms; Rg is selected from the group consisting of an alkyl group 

including from about 8 to about 18 carbon atoms, a hydrogen atom, a 
methyl group, an ethyl group, a hydroxymethyl group and a hydroxyethyl

15 group; R10 is selected from the group consisting of a benzyl group, a 
hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and
a hydroxyethyl group; is selected from the group consisting of a

hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and
a hydroxyethyl group; and X is selected from the group consisting of

20 chloride, methosuifate, ethosulfate and nitrate, such as cetrimonum 
chloride; from about 0.4% to about 15% by weight of an oil-soluble, 
water-dispersible quaternary ammonium compound,, wherein the oil-soluble 
quaternary ammonium compound has the general structure:

4*

113
R12"1i“R14

R15
Z ,

25 wherein R12 is an alkyl group including from about 14 to about 22 
carbon atoms; R^ is selected from the group consisting of an alkyl 
group including from about 14 to about 22 carbon atoms, a methyl group 
and an ethyl group; R14 is selected from the group consisting of a

^CW/1277v 
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benzyl group, a methyl group and an ethyl group; R15 is selected from 
the group consisting of a methyl group and an ethyl group; and Z is
selected from the group consisting of chloride, bromide, methosulfate, 
ethosulfate, tosylate, acetate and phosphate, such as distearyidimonium

5 chloride; from about 0.1% to about 5% by weight of an acid-neutralized 
amidoamine compound, wherein an amidoamine compound having the general 

structural formula (I) or (II):

0
II

RrC-NH-R2-Y

(II)

wherein R1 is a fatty acid chain containing from about 11 to about 21 
10 carbon atoms, R2 is an alkylene group containing from two to about four

carbon atoms, R^ is hydrogen, methyl, ethyl or a hydroxyaikyiene group
containing from one to about three carbon atoms, R^ is methyl, ethyl or 
a hydroxyalkylene group containing from one to about three carbon atoms, 
and Y is a

:W/1277v
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heterocyclic nitrogen-containing moiety, like morpho­
line or pyridine, is neutralized with a suitable acid, 
such as the amidoamine compound stearamidoethylethanol- 
amine neutralized with phosphoric acid; and from about 
0.1% to about 2% by weight of a low molecular weight 
polydimethylsiloxane compound, such as cyclomethicone. 
The composition of the present invention can be applied 
to the hair from an aqueous or nonaqueous solution or 
spray, an emulsion, a conditioner formulation, a hair 
color and/or other similar hair treatment products, 
over a pH range of from about 4 to about 7, to improve 
both the wet stage and the dry stage properties of 
the hair.

BACKGROUND OF THE INVENTION
Most individuals buy and use a hair shampoo 

for its cleansing properties. In addition to having 
clean hair, the consumer also desires sufficiently- 
conditioned hair that holds a preset configuration. 
However, hair shampoos generally are formulated with 
highly effective synthetic surfactants, like anionic 
surfactants, that primarily clean as opposed to con­
ditioning the hair. Therefore, shampoos usually 
neither aid in the detangling of wet hair nor impart 
any residual conditioning benefits to dry hair, such 
as manageability or styleability of hair sets.

Consequently, the hair normally is left in 
c cosmetically-unsatisfactory state after washing 
with an anionic surfactant-based hair shampoo. Anionic 
surfactants not only remove the dirt and soil from 
the hair, but also remove essentially all of the sebum 
naturally present on the surface of the hair fibers. 
Therefore, it was found that the desirable properties 
of anionic surfactants that effectively clean the 
hair also serve to leave the hair in a cosmetically- 
unsatisf actory condition. In general, hair shampoo 
compositions containing anionic surfactants, or non­
ionic surfactants or amphoteric surfactants, leave
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the hair with an undesirable harsh, dull and dry touch 
or feel, usually called "creak", after the hair is 
shampooed and then rinsed with water.

Furthermore, thoroughly cleansed hair also 
is extremely difficult to comb, in either the wet or 
the dry state, because the individual hair fibers 
tend to snarl, kink, and interlock with each other.
In addition, incompletely dried hair, such as hair 
dried with a towel, has poor brushing properties, and 
after complete drying, the hair does not set well. 
Furthermore, the combing or brushing property of the 
hair remains poor, and the hair has undesirable elec­
trostatic properties in a low humidity atmosphere 
that causes the hair to "fly away", thereby further
reducing the brushing properties of the hair. The L 0
unsatisfactory combing or brushing property of hair 
immediately after shampooing, or during trimming treat 
ments after shampooing, also causes hair damage, such 
as split ends or hair breakage. In addition, the

2θ natural luster and resiliency of the hair is reduced. 
Consequently, the overall unsatisfactory condition of 
the shampooed hair usually necessitates a subsequent 
post-shampoo treatment of the hair with a special 
conditioning composition to improve these undesirable

25 physical characteristics. These conditioning compo­
sitions normally are applied separately from the hair 
shampoo, and usually are rinses or cream-like lotions 
containing a cationic compound.

Therefore, consumer needs traditionally
have been met by the application of a shampoo to
cleanse the hair, followed by the application of a
conditioner composition to improve wet combing. The
commonly accepted method has been to shampoo the hair,
followed by rinsing the hair, and then separately
applying a conditioner composition, followed by a 

3 5
second rinse. As previously discussed, freshly sham­
pooed hair is inclined to knot and tangle, and there-
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fore is difficult to comb and difficult to manage.
The wet combing problem has been solved by treating 
shampooed hair with a conditioner composition that 
coats the hair shaft and causes the individual hair 
shafts in a tress to resist tangling and matting be­
cause of the conditioner residue retained on the shaft.

However, the need for improved compositions 
that condition the hair, i.e., renders the hair more 
manageable, has long been recognized in the art. As 
previously discussed, it is well-known that anionic 
surfactants are suitable for hair shampooing, and 
that cationic compounds, like cationic surfactants 
and cationic polymers, are useful as hair conditioners. 
Therefore, cationic compounds that are substantive to 
hair usually are used to complete the hair cltansing 
and hair conditioning cycle. The ability of cationic 
compounds to adsorb or react with the keratinous 
material of the hair makes them the most der '-able 
compounds for imparting the desired improv;. -=.· in

2θ wet hair detangling and dry hair manageability. How­
ever, hair conditioning compositions including cationic 
compounds that adsorb particularly strongly to the 
hair also can reduce the elasticity, body and set of 
the dried hair. Therefore, although conditioning
compositions for application to freshly shampooed

2 5
hair are well known, new and improved conditioning 
formulations based on cationic compounds are continu­
ally sought. Consequently, the present invention is 
directed to a new hair conditioning composition com-

„„ prising a combination of suitable hair-conditioning 
30

ingredients that improve the wet combing and dry comb­
ing properties of hair and also leaves the dry hair 
with satisfactory cosmetic properties and physical 
properties, including, in particular, elasticity,
manageability, body, sheen and set.

3 5
Hair conditioning compositions, such as 

creme rinses, are well known in the art for improving
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the combing properties of wet hair and dry hair. These 
conditioning compositions typically are aqueous emul­
sions including a cationic compound, like a quaternary 
ammonium compound, as the principal conditioning agent. 
The prior art describes the quaternary ammonium com­
pound either as a polymeric material having a plurality 
of quaternary nitrogen atoms per molecule or as a 
molecule having at least one long carbon atom chain 
and an average of one quaternary nitrogen atom per 
molecule. The prior art also describes hair condition­
ing compositions as including silicon-containing com­
pounds, substituted amines and amides, nonionic sur­
factants, long carbon chain alcohols, and other in­
gredients to facilitate composition formulation and 
enhance consumer appeal .

For example, U.S. Patent No. 3,993,744 to 
Celia et al discloses that cationic compounds, such 
as quaternary ammonium compounds, and silicones can 
be combined with perfluorinated compounds to provide 
hair treatment compositions. The silicones specific­
ally disclosed by Celia et al are surfactant-like 
polyoxyethylene polymethylsiloxanes that are presumed 
to be water-soluble or dispersible. According to 
Celia et al, both the quaternary ammonium compounds 
and the silicones are utilized in relatively small 
amounts, e.g., about 0.05 weight percent of the compo­
sition. Other prior art patents disclosing the use 
of silicones having viscosities greater than about 
100 centistokes at 25°C. to provide lubricity or sheen 
to various cosmetic preparations, include U.S. Patent 
Nos. 2,942,008; 3,594,409? 3,824,303; and 4,014,995.

British Patent No. 1,598,567 further dis­
closes the use of linear or cyclic, volatile polydi- 
methylsiloxanes, i.e., having a boiling point in the 
range of 99°C to 265°C, in hair conditioning composi­
tions. The composition of British Patent No.
1,598,567 is described as avoiding the formation of
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an oleophilic hair surface that usually occurs //hen 
using a quaternary ammonium hair conditioning agent. 
South African Patent Application 666,421 also teaches 
the use of compositions containing straight chain and 
volatile cyclic silicone fluids to provide gloss and 
conditioning effects to hair dressings.

Nachtigal et al, in U.S. Patent No.
4,275,055, discloses a pearlescent hair conditioner 
composition including a quaternized tertiary amido­
amine, a quaternary ammonium compound and, optionally, 
a tirtiary amidoamine, i.e., stearamidoethyldiethyl- 
amine. The composition of Nachtigal et al is directed 
to achieving a stable pearlescent effect and includes 
neither the low molecular weight polydimethylsiloxane 
nor the combination of a water-soluble quaternary 
ammonium compound and an oil-soluble quaternary am­
monium compound of the present invention.

Bolich et al, in U.S. Patent No. 4,374,825, 
discloses an aqueous hair conditioning composition 
comprising a volatile hydrocarbon or volatile silicone, 
a cationic hair conditioning agent and a nonionic 
thickening agent. Similarly, Bolich et al in U.S. 
Patent No. 4,472,375, discloses a hair conditioning 
composition comprising a volatile hydrocarbon or a 
volatile silicone, a nonionic thickening agent, a 
quaternary ammonium salt and a salt of a fatty amine. 
Neither Bolich et al patent- teaches or suggests using 
a combination of an oil-soluble cationic hair condi­
tioning agent with a water-soluble cationic hair con­
ditioning agent, together with a volatile polydimethyl­
siloxane and an amidoamine compound to provide the 
hair conditioning composition of unexpected efficacy 
of the present invention. Bolich, in U.S. Patent No. 
4,387,090, also discloses a hair conditioner composi­
tion comprising a volatile hydrocarbon or a volatile 
silicone conditioning agent and a hydrophobic thicken­
ing agent. Other prior art references relating to

35



-Ί-

a Φ ο ο 
οοαοο

ο 0 ·>0 G
α ο ο j

ο ο ο ο ο c Ο Cft
ο ο ο
Ο © » φ

0 0 0
ο *ΟΟ» ο

090«
Τι fcQ Ο Ο Ο
«ΟΟΟν 6 0ο ο ο

ο ο a 
ο β Φ

ί β Μ Ο

9 οο Q β
Ο V

the use of a volatile agent in hair conditioning com­
positions include U.S. Patent Nos. 3,577,528; 
3,932,610; and 3,818,105.

Japanese TKS 57-50909 discloses a hair con­
ditioner composition comprising a volatile silicone 
and a combination of two quaternary ammonium salts, 
wherein each quaternary ammonium salt includes two 
long chain alkyl groups. As required by Japanese TKS 
57-50909, both quaternary ammonium salts are oil- 
soluble, wherein the first quaternary ammonium salt 
includes two alkyl groups each of 16 to 18 carbon 
atoms, and the second quaternary ammonium salt includes 
two alkyl groups each of 20 to 22 carbon atoms. Con­
sequently, neither quaternary ammonium salt of Japanese 
TKS 57-50909 is water soluble, as required by the 
composition and method of the present invention. Fur­
thermore), Japanese TKS 57-50909 does not teach or 
suggest using an acid-neutralized amidoamine compound 
in a composition to impart unexpected hair conditioning 
properties to hair.

Wagman et al in U.S. Patent No. 4,777,037 
discloses a hair conditioner composition comprising a 
polydimethyl cyclosiloxane, a sole quaternary-nitrogen 
containing conditioning agent having two long alkyl 
chains of twelve to eighteen carbons arid two short 
alkyl chains of one or two carbon atoms, a long chain 
fatty alcohol and a tertiary amidoamine of the general 
structural formula (III):

O
11 .R5-C-NH-R6-N (R7) 2 (HI)

wherein R5 is a fatty chain having from about 11 to 
about 17 carbon atoms, R6 is an alkylene group having 
2 or 3 carbon atoms and R7 is either methyl or ethyl. 
Wagman et al specifically teaches against using a 
combination of a water-soluble quaternary ammonium 
compound and an oil-soluble quaternary ammonium com-
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pound in a composition to achieve the improved condi­
tioning properties of the present invention.

As will be demonstrated more fully herein­
after, and in contrast to prior art hair conditioning 
compositions, a hair conditioner composition of the 
present invention, comprising a water-soluble quater­
nary ammonium compound, an oil-soluble quaternary 
ammonium compound, a low molecular weight polydimethyl­
siloxane and an acid-neutralized amidoamine compound 
of general structural formula (I) or (II), unexpectedly 
imparts improved conditioning properties upon applica­
tion to human hair. Therefore, in accordance with 
the present invention, hair conditioning properties 
are surprisingly and unexpectedly improved by a method 
of contacting the hair with a composition comprising 
a water-soluble quaternary ammonium compound, an oil- 
soluble quaternary ammonium compound, a low molecular 
weight polydimethylsiloxane and an acid-neutralized 
amidoamine compound of general structural formula (I) 
or (II). The compositions of the present invention 
can be applied to the hair from an aqueous or a non­
aqueous, such as alcoholic, vehicle at ambient tempera­
ture and are allowed to contact the hair for relatively 
short times to provide the benefits and advantages of 
a hair conditioner. Consequently, the method and 
composition of the present invention condition the 
hair to provide more manageable and esthetically- 
pleasing hair.

SUMMARY OF THE INVENTION
In brief, the present invention •■elates to 

a composition and method of treating hair. More par­
ticularly, the present invention relates to a method 
of treating the hair, whereby the hair is conditioned 
by contacting the hair with a composition comprising 
a water-soluble quaternary ammonium compound; an oil- 
soluble, water-dispersible quaternary ammonium com­
pound; a low molecular weight polydimethylsiloxane
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compound; and an acid-neutralized amidoamine compound, 
wherein the amidoamine compound has the general struc­
tural formula (I) or (II):

0 R3 0
Il ι η

R1-C-NH-R2-N-R4 R1-C-NH-R2-Y,
(I) (II)

wherein Ri is a fatty acid chain containing from about 
11 to about 21 carbon atoms, R2 is an alkylene group 
containing from two to about four carbon atoms, R3 is 
hydrogen, methyl, ethyl or a hydroxyalkylene group 
containing from one to about three carbon atoms, R4 
is methyl, ethyl ora hydroxyalkylene group containing 
from one to about three carbon atoms, and Y is a hetero 
cyclic nitrogen-containing moiety. The easy-to-apply

^5 composition imparts excellent wet stage and excellent 
dry stage conditioning properties to the hair. Sur­
prisingly and unexpectedly, hair treated with a compo­
sition of the present invention also demonstrates 
improved physical properties and cosmetic properties, 
such as gloss, thickness, manageability, softness and 
body.

Therefore, it is an object of the present 
invention to provide a hair-treating composition that 
conditions the hair and imparts improved physical 
properties and cosmetic properties to the hair.

It is also an object of the present invention 
to provide a hair-treating composition comprising a 
water-soluble quaternary ammonium compound; an oil- 
soluble, water-dispersible quaternary ammonium com-

3θ pound; a low molecular weight polydimethylsiloxane
compound; and an acid-neutralized amidoamine compound 
having general structural formula (I) or (II).

Another object of the present invention is 
to provide a hair-treating composition that is capable
of conditioning the hair and imparting improved physi-

3 5
cal and cosmetic properties to the hair over a pH 
range of about 4 to about 7.
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Another object of the present invention is 
to provide a method of treating hair with a hair­
treating composition to achieve an improved condition 
of the hair .

Another object of the present invention is 
to provide a method of treating hair by contacting 
the hair with a composition having a pH of between 
about 4 and about 7 and comprising a water-soluble 
quaternary ammonium compound, an oil-soluble quaternary 
ammonium compound, a low molecular weight polydimethyl­
siloxane compound and an acid-neutralized amidoamine 
of general structural formula (I) or (II); then drying 
the hair, to condition the hair and to impart improved 
physical and cosmetic properties to the hair.

Another object of the present invention is 
to provide a method of treating hair to yield unexpec­
tedly well conditioned hair by contacting the hair 
with a composition comprising at least about 0.35% by 
weight of a water-soluble quaternary ammonium compound; 
from about 0.4% to about 15% by weight of an oil- 
soluble, water-dispersible quaternary ammonium com­
pound; from about 0.1% to about 2% by weight of a low 
molecular weight polydimethylsiloxane compound; and 
from about 0.1% to about 5% by weight of an acid- 
neutralized amidoamine compound having the general 
structural formula (I) or (II).

Another object of the present invention is 
to provide a method of treating hair to yield unex­
pectedly well conditioned hair by contacting the hair 
with a composition comprising at least about 0.35% by 
weight cetrimonium chloride; from about 0.4% to about 
15% by weight of distearyldimonium chloride; from 
about 0.1% to about 2% by weight of cyclomethicone; 
and from about 0.1% to about 5% by weight of phosphoric 
acid-neutralized stearamidoethylethanolamine, an amido­
amine compound of general structural formula (I) having 
the structural formula (IV):



11

CH9(CH9), Jc-NH-(CH9)9-N-CH9CH9OR (IV)
3 2 1 6 2 2 2 2

Another object of the present invention is to provide a new and 

improved hair conditioning composition capable of conditioning the hair 
and imparting improved physical, cosmetic and esthetic properties both to

5 normal hair and to tinted, frosted, bleached or other substantially- 
damaged hair.

Still another object of the present invention is to provide a 

method of treating the hair to yield unexpectedly well conditioned hair 
having esthetically—pleasing physical properties by contacting the hair

10 with an aqueous or non-aqueous, i.e., alcoholic, spray, solution or 

emulsion to treat the hair, without heat, in either a rinse-off or 
leave-on method.

According to a first embodiment of this invention, there is 

provided a hair-treating composition comprising at least about 0.35% by
15 weight of a water-soluble quaternary ammonium compound, as herein

described, wherein the water-soluble quaternary ammonium compound has the 
general structure:

1 +

?9
R8“i"R10

R 11

wherein Rg is an alkyl group including from about 8 to about 18 carbon 
20 atoms; Rg is selected from the group consisting of an alkyl group

including from about 8 to about 18 carbon atoms, a hydrogen atom, a 
methyl group, an ethyl group, a hydroxymethyl group and a hydroxyethyl 

group; R10 is selected from the group consisting of a benzyl group, a 
hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and

25 a hydroxyethyl group; is selected from the group consisting of a
hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and

a hydroxyethyl group; and X is selected from the group consisting of
chloride, methosulfate, ethosulfate and nitrate; from about 0.4% to about
15% by weight of an oil-soluble quaternary ammonium compound, as herein

30 described, wherein the oil-soluble quaternary ammonium compound has the
general structure:

/1277V
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wherein R12 is an alkyl group including from about 14 to about 22 

carbon atoms; R13 is selected from the group consisting of an alkyl 
group including from about 14 to about 22 carbon atoms, a methyl group

5 and an ethyl group; R14 is selected from the group consisting of a 
benzyl group, a methyl group and an ethyl group; R^ is selected from 
the group consisting of a methyl group and an e+hyl group; and Z is 

selected from the group consisting of chloride, bromide, methosulfate, 
ethosulfate, tosylate, acetate and phosphate; from about .1% to about 5%

10 by weight of an acid-neutralized amidoamine wherein the acid-neutralized 

amidoamine comprises an amidoamine compound having the general structure:

0 R~ 0it |3 ii
RrC-NH-R2-N-R4 or RpC-NH-R^-Y,

wherein R^ is a fatty acid chain containing from about li to about 21
carbon atoms; R2 is an alkylene group containing from two to about four

15 carbon atoms; R3 is hydrogen, a methyl group, an ethyl group or a
hydroxyaikyiene group containing from one to about three carbon atoms;
R4 is a methyl group, an ethyl group or a hydroxyaikyiene group 
containing from one to about three carbon atoms; and Y is an organic 
heterocyclic nitrogen-containing moiety; from about 0.1% to about 2% by

20 weight of a low molecular weight polydimethylsiloxane; and a suitable 
liquid v Fide.

According to a second embodiment of this invention, there is 
provided a method of treating hair comprising contacting the hair for a 
sufficient time with a hair-treating composition comprising at least

25 about 0.35%. by weight of a water-soluble quaternary ammonium compound, as 
herein described, wherein the water-soluble quaternary ammonium compound 
has the general structure:
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wherein Rg is an alkyl group including from about 8 to about 18 carbon 
atoms; Rg is selected from the group consisting of an alkyl group 

including from about 8 to about 18 carbon atoms, a hydrogen atom, a

5 methyl group, an ethyl group, a hydroxymethyl group and a hydroxyethyl 
group; R1Q is selected from the group consisting of a benzyl group, a 
hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and 

a hydroxyethyl group; R^ is selected from the group consisting of a 
hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and

10 a hydroxyethyl group; and X is selected from the group consisting of 
chloride, methosulfate, ethosulfate and nitrate; from about 0.4% to about 
15% by weight of an oil-soluble quaternary ammonium compound, as herein 
described, wherein the oil-soluble quaternary ammonium compound has the 
general structure:

«00^0»α
©ν ο© ο ο •ο i.
ΰ ο ο ο© » © © οβ ©

ο ο ο C © β© '■·
6C

Ο <5 ©© © Π
Ο ©

15 R

+
R 13

R-,12 ? 14 
R15

Z ,

• ο ο ο ο©© <1
wherein R12 is an alkyl group including from about 14 to about 22 

carbon atoms; R^ is selected from the group consisting of an alkyl 
group including from about 14 to about 22 carbon atoms, a methyl group 
and an ethyl group; is selected from the group consisting oF a

20 benzyl group, a methyl group and an ethyl group; is selected ^rom 
the group consisting of a methyl group and an ethyl group; and Z is 
selected from the group cons'-ting of chloride, bromide, methosulfate, 
ethosulfate, tosyl ate, acetate and phosphate; from about .1% to about 5% 

by weight of an acid-neutralized amidoamine, wherein the acid-neutralized
25 amidoamine comprises an amidoamine compound having the general structure:

W/1277V
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wherein R^ is a fatty acid chain containing from about 11 to about 21
carbon atoms; R2 is an alkylene group containing from two to about four
carbon atoms; R3 is hydrogen, a methyl group, an ethyl group or a

5 hydroxyalkylene group containing from one to about three carbon atoms;
R4 is a methyl group, an ethyl group or a hydroxyalkylene group 
containing from one to about three carbon atoms; and Y is an organic 
heterocyclic nitrogen-containing moiety; from about 0.1% to about 2% by 

weight of a low molecular weight poiydimethylsiloxane; and a suitable

10 liquid vehicle.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The hair-conditioning composition of the present invention
comprises a water-soluble quaternary ammonium compound; an oil-soluble, 
water-dispersible quaternary ammonium compound; a low molecular weight

15 polydimethy1siloxane compound; and an acid-neutralized amidoamine 

compound. In accordance with an important feature of the present 
invention, the acid-neutralized amidoamine compound is an amidoamine 

compound having the general structural formula (I) or (II):

0 r3 0
R1-C-NH-R2-N-R4 RpC-NH-R^Y,

(I) (II)

20 wherein R1 is a fatty acid chain containing from about 11 to about 21 
carbon atoms, R2 is an alkylene group containing from two to about four 
carbon atoms, R3 is hydrogen, methyl, ethyl or a hydroxyalkylene group 
containing from one to about three carbon atoms, R4 is methyl, ethyl or 
a hydroxyalkylene group containing from one to about three carbon atoms,

25 and Y is a heterocyclic nitrogen-containing moiety, like morpholine or

/1277V
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pyridine, neutralized with a suitable acid. The easy- 
to-apply composition provides excellent wet comb and 
excellent dry comb properties to the hair, and the 
hair demonstrates improved physical and cosmetic pro­
perties, such as gloss, thickness, softness, manage­
ability and body.

The water-soluble quaternary ammonium com­
pounds useful in the composition of the present inven­
tion are water-soluble quaternary ammonium compounds 
having one or two long chain alkyl groups containing 
from about 8 to about 18 carbon atoms. The long chain 
alkyl groups also can include, in addition to, or in 
replacement of, carbon and hydrogen atoms, ether link­
ages or similar water-solubilizing linkages. The 
remaining two or three substituents of the quaternary 
nitrogen of the quaternary ammonium compound can be 
hydrogen; or benzyl; or short chain alkyl or hydroxy­
alkyl groups, such as methyl, ethyl, hydroxymethyl or 
hydroxyethyl groups; or combinations thereof, either 
of the same or of different identity, as long as the 
quaternary ammonium compound is water soluble. There­
fore, the water-soluble quaternary ammonium compound 
can be depicted by the following general structural 
formula:

25

»6Ο Ο
Ο Odd

«0 ό 4 0 6
6 Οί

30

Γ ?9 Ί +
Rg-N-Rio X“,L rx1 J

wherein Rg is an alkyl group including from about 8 
to about 18 carbon atoms; R9 is selected from the 
group consisting of an alkyl group including from 
about 8 to about 18 carbon atoms, a hydrogen atom, a 
methyl group, an ethyl group, a hydroxymethyl group 
and a hydroxyethyl group; R^q is selected from the 
group consisting of a benzyl group, a hydrogen atom, 
a methyl group, an ethyl group, a hydroxymethyl group 
and a hydroxyethyl group; Rn is selected from the 
group consisting of a hydrogen atom, a methyl group,

35
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an ethyl group, a hydroxymethyl group and a hydroxyethyl 
group; and X is selected from the group consisting of 
chloride, methosulfate, ethosulfate and nitrate. How­
ever, it should be noted that the quaternary nitrogen 
of the water-soluble quaternary ammonium compound 
also can be included in a heterocyclic nitrogen-con­
taining moiety, such as morpholine or pyridine. Fur­
thermore, the anion of the quaternary ammonium compound 
can be any common anion, in addition to those listed 
above, such as bromide, tosylate, acetate, or phos­
phate, as long as the quaternary ammonium compound is 
water soluble.

As previously discussed, water-soluble 
quaternary ammonium compounds are well-known hair 
conditioners. The quaternary ammonium salts are sub­
stantive to the hair and provide some of the properties 
desired in well-conditioned hair. Consequently, 
several water-soluble quaternary ammonium compounds 
have been found useful as hair conditioning agents, 
and therefore can be used as the water-soluble quater­
nary ammonium compound component in the composition 
and method of the present invention.

The water-soluble conditioning agents having 
a quaternary nitrogen atom and one or two long alkyl 
chains including from about 8 to about 18 carbon atoms 
per molecule include a broad range of compounds. How­
ever, the water-soluble conditioning agents generally 
can be divided into groups based upon the structure 
of the substituents present on the quaternary nitrogen 
atom, i.e., (a) compounds having one or two long alkyl 
chains and one, two or three hydrogen atoms or identi­
cal or different short chain alkyl or hydroxyalkyl 
groups containing one or two carbon atoms, i.e., 
methyl, ethyl, hydroxymethyl or hydroxyethyl groups;
(b) compounds having one or two long alkyl chains, 
one benzyl group and one or two hydrogen atoms or 
identical or different short chain alkyl or hydroxy-
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alkyl groups having one or two carbon atoms; and (c) 
compounds having one long alkyl chain, and one organic 
heterocyclic nitrogen-containing moiety, like morpho­
line or pyridine, and none or one hydrogen atom or a 
short chain alkyl or hydroxyalkyl group having one or 
two carbon atoms. Although both polymeric water- 
soluble quaternary ammonium compounds, i.e., compounds 
having more than one quaternary ammonium nitrogen per 
molecule, and water-soluble quaternary ammonium com­
pounds including one quaternary ammonium nitrogen per 
molecule can be used in the composition and method of 
the present invention, the quaternary ammonium com­
pounds including one quaternary ammonium nitrogen are 
preferred because they do not impart a greasy feel to 
the hair.

Therefore, m accordance with an important 
j Ifeature of the present invention, a water-soluble 
; quaternary ammonium compound is hereby further defined

as a compound, that, when mixed with water, forms a 
true solution such that the quaternary ammonium com­
pound, when present up to its saturation point, will

t \not separate from the water phase. Consequently, the 
following water-soluble quaternary ammonium compounds 
are exemplary, but not limiting, of water-soluble 
quaternary ammonium compounds that can be used in the
method and composition of 
Lauryltrimethylammonium

chloride
Stearyltri(2-hydroxyethyl) 

ammonium chloride
Lauryldimethylbenzyl- 

ammonium chloride
01eyldimethylbenzyl- 

ammonium chloride
Dilauryldimethylammonium 

chloride

the present invention:

(Laurtrimonium chloride);

(Quaternium-16);

(Lauralkonium chloride);

(Olealkonium chloride);

(Dilauryldimonium chloride);
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Cetyldimethylbenzylam-

monium chloride (Cetalkonium chloride);
Dicetyldimethylammoni um

chloride (Dicetyldimonium chloride);

5 Laurylpyridinium
chloride (Laurylpyridinium chloride)

Cetylpyridinium
chloride (Cetylpyridinium chloride);

N- (soya alkyl)-N,N,N-

10 trimethyl ammonium
chloride (Soyatrimonium chloride);

Polydiallyldimethyl-
©

oe so ammonium chloride (Polyquaternium-6);
9> W 0
0 9 0
neo o

Diallyldimethyl ammonium
« co 

o » o
&> 1 β 15 salt copolymerized with

0 ©
0 ©

acrylamide (Polyquaternium-7);
© © © ©

O © © Guarhydroxypropyltri-
OOO o monium chloride (Guarhydroxypropyltrimonium

chloride);

20 Copolymer of N-vinyl-
!·■ «» - ©

© 0
pyrrolidone and N,N-

a «j © ©
o c ο o

dimethylaminoethyl-
0 o »

O 0 * methacrylate, quater-
8 < (
< 8

nized with dimethyl-

25 sulfate (Polyquaternium-11);
Copolymer of acrylamide

<■ and Ν,N-dimethylamino-

ί ί ' ethyl methacrylate,
ϊ « Lt t ί

30

quaternized with di­
methyl sulfate (Polyquaternium-5);

Cationic hydroxyethyl-
cellulos ics (Polyquaternium-10);

Cationic hydroxyethyl-
cellulosics (Polyquaternium-24);

35
Cetyltrimethylammonium

chloride (Cetrimonium chloride);
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Decyldimethyloctyl-
ammonium chloride

Myristyltrimethyl-
ammonium chloride

Polyoxyethylene (2)- 
cocomonium chloride

Methylbis(2-hydroky- 
ethyl) cocoammonium 
chloride

Methyl polyoxyethylene- 
(15) cocoammonium 
chloride

Methylbis(2-hydroxy­
ethyl ) octadecyl 
ammonium chloride

Methylpolyoxyethylene- 
(1 5) octadecyl ammonium 
chloride

Methylbis(2-hydroxyethyl)- 
oleylammonium chloride

Methylpolyoxyethylene- 
(15) oleyl ammonium 
chloride

(Quaternium-24);

(Mytrimonium chloride);

(PEG-2 Cocomonium chloride);

(PEG-2 Cocoyl Quaternium-4);

(PEG-15 Cocoyl Quaternium-4) ;

(PEG-2 Stearyl Quaternium-4) ;

(PEG-15 Stearyl Quaternium-4)

(PEG-2 Oleyl Quaternium-4);

(PEG-15 Oley1 quaternium-4);

© © 6 
0 6 β

Ο 9 © «

25

wherein the name in parenthesis is the compound name 
given by the Cosmetic, Toiletry and Fragrance Associa­
tion, Inc. in the CTFA Cosmetic Ingredient Dictionary, 
3rd ed., 1982, hereinafter referred to as the CTFA 
Dictionary.

30

It should be noted that a long alkyl chain 
of the water-soluble quaternary ammonium compound 
does not have to be solely, or primarily, of one chain 
length, i.e., the long chain need not be only lauryl 
(C12) or myristyl (C14) . Rather, a quaternary ammonium 
compound wherein the long alkyl chain is a mixture of 
lengths can be used, as long as the quaternary ammonium 
compound is water soluble. Such conditioning agents 
are prepared conveniently from naturally-occurring

35
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materials, such as tallow, coconut oil, soya oil and 
the like, or from synthetically produced mixtures. 
Examples of water-soluble quaternary ammonium compounds 
having mixed carbon chain lengths include N-(soyaalkyl)-

,. Ν,Ν,Ν-trimethyl ammonium chloride (soyatrimonium 
chloride) and polyoxyethylene(2)cocomonium chloride 
(PEG-2 cocomonium chloride) .

The water-soluble quaternary ammonium com­
pound is included in the hair conditioner composition 
of the present invention in an amount of at least 
about 0.35% by weight of the composition. Preferably, 
the water-soluble quaternary ammonium compound is 
present in an amount ranging from about 0.35% to about 
5% by weight of the composition, and to achieve the

15 full advantage of the present invention, the water- 
soluble quaternary ammonium compound is present in an 
amount ranging from about 0.35% to about 3% by weight 
of the composition. As will be discussed more fully 
hereinafter, it has been found that amounts of water-

2q soluble quaternary ammonium compound of at least about 
0.35% by weight are necessary to provide hair condi­
tioning compositions of the present invention that 
impart an unexpectedly high degree of hair conditioning 
to treated hair.

25 In accordance with another important feature
of the present invention, in addition to the water- 
soluble quaternary ammonium compound, the hair condi­
tioner composition also includes from about 0.4% to 
about 15% of an oil-soluble, water-dispersible quater-

20 nary ammonium compound. To achieve the full advantage 
of the present invention, the oil-soluble, water- 
dispersible quaternary ammonium compound is present 
in the composition in an amount ranging from about 
0.4% to about 7% by weight of the composition. Similar

, _ to the water-soluble quaternary ammonium conditioning
agent, the oil-soluble, water-dispersible quaternary
ammonium conditioning agents also are known ingredients
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30

for use in hair conditioner compositions. Consequent­
ly, several oil-soluble, water-dispersible quaternary 
ammonium compounds are available for use in the method 
find composition of the present invention.

An oil-soluble, water-dispersible quaternary 
ammonium compound useful in the composition of the 
present invention is a quaternary ammonium compound 
hwing one or two long chain alkyl groups including 
from about 14 to about 22 carbon atoms. The remaining 
two to three substituents present on the qaaternary 
nitrogen of the quaternary ammonium compound can be 
hydrogen; or benzyl; or short chain alkyl groups, 
such as methyl, or ethyl; or combinations thereof, as 
long as the quaternary ammonium compound is oil soluble 
and water dispersible. Therefore, the oil-soluble 
quaternary ammonium compound can be depicted by the 
following general structural formula:

- ^13 j,
R].2-N-Ri4 Z",
- R15 J

wherein R]_2 is an alkyl group including from about 14 
to about 22 carbon atoms; R13 is selected from the 
group consisting of an alkyl group including from 
about 14 to about 22 carbon atoms, a methyl group and 
an ethyl group; R14 is selected from the group consist­
ing of a benzyl group, a methyl group and an ethyl 
group; R15 is selected from the group consisting of a 
methyl group and an ethyl group; and Z is selected 
from the group consisting of chloride, bromide, metho­
sulfate, ethosulfate, tosylate, acetate, nitrate and 
phosphate. However, it should be noted that the 
quaternary nitrogen of the oil-soluble quaternary 
ammonium compound can be included in a heterocyclic 
nitrogen-containing moiety such as pyridine or morpho­
line .

The anion of the oil-soluble quaternary 
ammonium compound can be any common anion, such as

35
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chloride, bromide, methosulfate, ethosulfate, tosylate, 
acetate, phosphate or nitrate, as long as the quater­
nary ammonium compound is oil soluble. It should be 
noted that, in certain instances, it is the anionic 
portion of the quaternary ammonium compound that deter­
mines whether the quaternary ammonium compound is 
water soluble or oil soluble. For example, in compar­
ing the quaternary ammonium compounds cetyltrimethyl- 
ammonium chloride (cetrimonium chloride), cetyltri- 
methylammonium bromide (cetrimonium bromide) and. cetyl- 
tr imethylammoni um p-toluenesulfonate (cetrimonium 
tosylate) . the cations of the quaternary ammonium 
compounds ar identical. However, cetrimonium chloride 
is water soluble , whereas cetrimonium bromide and 
cetrimonium tosylate are oil soluble. Therefore, a 
change in identity of the anion can effectively change 
the solubility characteristics of the quaternary am­
monium compound .

In addition, other seemingly minor variations 
in molecular structure can significantly effect the 
solubility characteristics of a quaternary ammonium 
compound.. For example, dramatic effects are demon­
strated by varying the carbon chain length of the 
long alkyl chain of the quaternary ammonium compound.
In general, the water solubility of the quaternary 
ammonium compound decreases as the carbon chain length 
of the long alkyl chain of a quaternary ammonium com­
pound increases. Consequently, cetyldimethylbenzyl- 
ammonium chloride (cetalkonium chloride) is water 
soluble, whereas the addition of two carbon atoms 
renders the resulting stearyldimethylbenzylammonium 
chloride (stear alkonium chloride) water insoluble and 
oil soluble.

Furthermore, the degree of unsaturation,
i.e., the presence of carbon-carbon double bonds, in 
the long alkyl chain of the quaternary ammonium com­
pound can affect the water-solubility of the compound.
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For example, the quaternary ammonium compounds stearyl- 
dimethylbenzylammonium chloride (stearalkonium 
chloride) and oleyldimethylbenzylammonium chloride 
(olealkonium chloride) have the identical number of

5 carbon atoms (18) in the long alkyl chain portion of 
the compound. The long alkyl chain of the oleyl com­
pound has one degree of unsaturation with a carbon- 
carbon double bond at carbon atom number nine (Δ9)·
The long alkyl chain of the stearyl compound is fully

θ saturated. However , the olealkonium chloride is water 
soluble, whereas the stearalkonium chloride is oil 
soluble. Therefore, the degree of unsaturation of 
the along alkyl chain of the quaternary ammonium com­
pound can effectively change the solubility character­
istics of the compound. Consequently, greater water 
solubility is expected from a linoleic fatty acid 
(Δ9'-^) derived quaternary ammonium compound and still 
greater water solubility is expected from a linolenic 
fatty acid derived quaternary ammonium compound (Δ9r 
12, 15) compared to the water solubility properties 
of an oleyl fatty acid Δ9) derived quaternary ammonium 
compound .

The oil-soluble, water-dispersible condition­
ing agents having a quaternary nitrogen atom and one

25 or two long alkyl chains including from about 14 to
about 22 carbon atoms per alkyl chain include a broad 
range of compounds. However, the oil-soluble condi­
tioning agents can be broadly divided into groups 
based upon the structure of the substituents on the 
quaternary nitrogen atom, i.e., (a) compounds having
one or two long carbon chains and two or three identi­
cal or different short chain alkyl groups, i.e., methyl 
or ethyl groups; (b) compounds having one or two long 
carbon chains, one benzyl group and one or two identi­
cal or different short chain alkyl groups? and (c)

3 5

compounds having one long chain alkyl, one heterocyclic

i



-21-

ο © ο ρ
©© > Ο '■

6 Ο © ο © t' ©οο ο
Ο »' Ο

Ο © c 
Q £* ©

©,β © ©© © α ©
Ο © ©β ο ν»ο ο α ο

© Ο 0 ©
Q ο

© ο © ο

© Ο α ο 
ο u a

9 Ο ο

10

15

nitrogen-containing moiety, like morpholine or pyri­
dine, and none or one short chain alkyl group.

In accordance with an important feature of 
the presenT~~rnve£Ltion, 'an oil-soluble, water-dis­
persible quaternary ammonium compound is hereby further 
defined as a compound that when mixed with a non­
polar solvent, like a hydrocarbon, forms a true solu­
tion, such that the compound, when present up to its 
saturation point, will not separate from the oil phase; 
and that, when mixed with water, is dispersed when 
stirred or agitated, but separates from the water " 
phase when stirring or agitation is stopped·. There­
fore, the following list of oil-soluble quaternary 
ammonium compounds are exemplary, but not limiting, 
of oil-soluble, water-dispersible quaternary ammonium

5

20
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25
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compounds that can be used 
tion of the present invent 
Cetyldimethylethyl-

ammonium bromide 
Cetyl trimethylammonium

p-toluenesulfonate 
S tear yl. dime thyl benzyl-

ammonium chloride 
Distearyldimethyl-

ammonium chloride 
Dimethyldi(hydrogenated

tallow)ammonium 
chloride

Cetyltrimethylammonium 
bromide

Cetylethylmorpholinium 
ethosulfate

Behenyldimethylbenzyl- 
ammonium chloride

Behenyltrimethylammonium 
chloride

in the method and composi- 
ion:

(Cetethyldimonium bromide);

(Cetrimonium tosylate);

(Stearalkonium chlcride);

(Distearyldimonium chloride);

(Quaternium-18);

(Cetrimonium bromide);

(Cetethylmorpholinium 
ethosulfate);

(Behenalkohium chloride);

(Behentrimonium chloride);

35



-22-

ft ft ft ί 
ft0 ft ft ft

β t e 0 * Io o ft t
o <

9 ί i © ft <5
© 0 o «Θ ft » '?
O ft ΐ© ft ¢.
oo a ι

< f ίI
» ft a

Myristyltrimethyl-
ammonium bromide (Mytrimonium bromide);

wherein the name in parenthesis is the compound name 
given in the CTFA Dictionary.

It should be noted that a long alkyl chain 
of the oil-soluble quaternary ammorium compound does 
not have to be solely, or primarily, of one chain 
length, i.e., the long chain need not be only stearyl 
(Cis) or behenyl (C22)· Rather, oil-soluble quaternary 
ammonium compounds wherein the long alkyl chain is a 
mixture of lengths can be us'-d, as long as the quater­
nary a ionium compound is soluble and water dis­
persible. Such conditioning agents are prepared con­
veniently from naturally occurring materials, such as 
tallow, coconut oil, soya oil and the like, or from 
synthetically produced mixtures. Examples of condi­
tioning agents having mixed carbon chain lengths in­
clude dimethyldi (hydrogenated tallow)ammonium chloride 
(Quaternium 18) .

In accordance with another important feature 
of the present invention, the hair conditioner composi­
tion includes both a water-soluble quaternary ammonium 
compound, in an amount of at least about 0.35% to 
about 5% by weight cf the composition and an oil- 
soluble, water-dispersible quaternary ammoniumt in an 
amount ranging from about 0.4% to about 15% by weight 
of the composition; and, to achieve the full advantage 
of the present invention, in a ratio of water-soluble 
quaternary ammonium compound to oil-soluble quaternary 
ammonium compound ranging from about 0.1 to 1 to about 
0.6 to 1, and preferably in a ratio of about 0.25 to 
1 to about 0.45 to 1. As will be discussed more fully 
hereinafter, the combination of a water-soluble quater­
nary ammonium compound and an oil-soluble quaternary 
ammonium compound provides a hair-conditioning composi­
tion that imparts unexpectedly improved conditioning 
properties to hair compared to a composition that
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includes only either a water-soluble quaternary am­
monium compound or an oil-soluble, water-dispersible 
quaternary ammonium compound.

The composition of the present invention 
also includes from about 0.1% to about 2%, and prefer­
ably from about 0.2% to about 1%, by weight of a low 
molecular weight polydimethylsiloxane compound. The 
low molecular weight polydimethylsiloxane compound is 
added to the composition of the present invention in 
an amount sufficient to provide improved combing and 
improved feel of the treated hair. The low molecular 
weight polydimethylsiloxane compound can be a linear 
or a cyclic polydimethylsiloxane compound as long as 
the polydimethylsiloxane compound provides sufficient 
lubrication and imparts hair conditioning properties 
to wet hair, and has sufficient volatility to slowly 
volatilize from the hair such that a residual buildup 
of silicone is not present on dry hair.

An example of a linear, low molecular weight, 
volatile polydimethylsiloxane compound useful in the 
composition and method of the present invention is 
the compound named in the CTFA Dictionary as hexamethyl- 
disiloxane, available commercially under the tradename 
DOW CORNING 200 FLUID, from Dow Corning Corp., Midland, 
Michigan. Hexamethyldisiloxane has a viscosity of 
0.65 cs (centistokes), is highly volatile, is non­
greasy, provides lubrication, and improves the overall 
combing properties of the hair. Other linear polydi- 
methylsiloxanes, such as decamethyltetrasiloxane, 
having a boiling point of about 195°C and a viscosity 
of 1.5 centistokes; octamethyltrisiloxane; and dodeca- 
methylpentasiloxane, also have sufficient volatility 
to be used in the composition of the present invention, 
and are preferred over hexamethyldisiloxane due to a 
lower volatility than hexamethyldisiloxane. In 
general, it has been found that linear, low molecular 
weight, volatile polydimethylsiloxane compounds having
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a viscosity at 25°C in the range of from about 0.5 cs 
to about 5 cs, and a boiling point at atmospheric 
pressure ranging from about 100°C to about 250cC, are 
suitable for use in the hair-treating composition of

5 the present invention.
In addition, the cyclic, low molecular

weight, volatile polydimethylsiloxanes, named in the 
CTFA Dictionary as cyclomethicones, can be used in 
the composition and method of the present invention.
The cyclomethicones used in the present invention are

10
low molecular weight, water-insoluble cyclic compounds 
having an average of about 3 to about 6 - [0-Si (CH3)2]- 
repeating group units per molecule and boil at atomo- 
spheric pressure in a range of from about 1^1 C to
about 250°C. The polydimethyl cyclosiloxanes having

15
an average of about 4 to about 5 repeating units per 
molecule, i.e., the tetramer and pentamer, are pre­
ferred. To achieve the full advantage of the present 
invention, polydimethyl cyclosiloxanes having boiling 
points at atmospheric pressure in the range of 170°C 
to 220°C, and viscosities at 25°C of from about 2 to 
about 6 centistokes are included in the composition. 
Suitable cyclomethicones are available commercially 
under the tradenames SILICONE SF-1173 (octamethylcyclo-

25 tetrasiloxane) and SILICONE SF-1202 (decamethylcyclo- 
pentasiloxane) from General Electric, Waterford, New 
York, and SILICONE 334 FLUID and SILICONE 345 FLUID 
from Dow Corning Corporation, Midland, Michigan, the 
tetramer being listed first in each instance.

The above-described linear and cyclic vola-30
tile silicones have been used in hair-treating composi­
tions and in various other cosmetic compositions, 
such as antiperspirants, deodorants, hair sprays, 
hair coloring products, hair grooming products, powder

35 and color products and stick products because their
low viscosity and low surface tensio: ; ’oyide a light,
Silky feel on hair and skin. However, it is both new
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and unexpected for a volatile polydimethylsiloxane as 
described above, to be combined with a water-soluble 
quaternary ammonium compound and an oil-soluble, water- 
dispersible quaternary ammonium compound, and with an 
acid-neutralized amidoamine compound of general struc­
tural formula (I) or (II), to provide a hair-condition­
ing composition that imparts such improved wet stage 
properties, dry stage properties, rinsing properties, 
and overall conditioning benefits to the hair, such 
as a reduction of split ends, body and manageability.

In addition to the water-soluble quaternary 
ammonium compound, the oil-soluble quaternary ammonium 
compound and the low molecular weight polydimethyl­
siloxane compound, the composition of the present 
invention also includes from about 0.1% to about 5%, 
and preferably from about 0.1% to about 2%, by weight 
of an acid-neutralized amidoamine compound. In accord­
ance with an important feature of the present inven­
tion, an amidoamine compound having the general struc­
tural formula (I) or (II):

0 R3 0
II ι it

R1-C-NH-R2-N-R4 Ri-C-NH-R2-Y ,
(I) (II)

wherein Rp is a fatty acid chain containing from about 
11 to about 21 carbon atoms, R2 is an alkylene group 
containing from two to about four carbon atoms, R3 is 
hydrogen, methyl, ethyl or a hydroxyalkylene group 
containing from one to about three carbon atoms, Ra 
is methyl, ethyl or a hydroxyalkylene group containing 
from one to about three carbon atoms, and Y is a hetero 
cyclic nitrogen-containing moiety, like morpholine, 
is neutralized with a suitable acid and included in a 
composition to impart improved physical and cosmetic 
properties to hair.

An example of an amidoamine compound having 
the general structural formula (I) that can be used 
in the composition and method of the present invention

35
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is the compound named in the CTFA Dictionary as stear- 
amidoethylethanolamine, available commercially under 
the tradename CHEMICAL BASE 39 from Sandoz, Inc.,
East Hanover, NJ and having the structural formula 
(IV):

Ο H
H ι

CH3 (CH2) 16C-NH- (CH2) 2-N-CH2CHOH (IV)

Other suitable amidoamine compounds include, but are 
not limited to, compounds designated in the CTFA 
Dictionary as stear amidoethyldiethanolamine , isostear- 
amidopropylmor phol ine and stearamidopropylmorpholine, 
having structural formulas (V), (VI) and (VII) respec­
tively. In addition, suitable

O CH2CH2OH
11 1

CH3 (CH2) 16c~NH- (CH2) 2-N-CH2CH2OH 
(V)

O

Cl7H35c’ NH- (CH2) 3-N.

(VI)

/-/
‘ c

0
CH3 (CH2) 16C-NH- (CH2) 

(VII)
amidoamine compounds include compounds having either 
one or two hydroxymethyl, hydroxypropyl, methyl or 
ethyl moieties, or combinations thereof, present on 
an amino nitrogen in place of the hydroxyethyl 
moieties. Examples of such amidoamine compounds in­
clude, but are not limited to, dimethylaminopropyl 
stearamide, diethylaminoethyl stearamide, and dimethyl­
aminopropyl myristamide. However, to achieve the 
full advantage of the present invention, the amidoamine 
compound either includes an amine nitrogen having two 
hydroxyalkylene moieties as substituents, or one hydro­
gen atom and one hydroxyalkylene moiety as substituents; 
or includes one heterocyclic nitrogen-containing hydroxy35
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alkylene-type moiety, like morpholine, as the sub­
stituent .

The fatty acid chain R]_ of compounds of 
general structural formulas (I) and (II) does not 
have to be solely, or primarily, of one chain length,
i.e,, the long chain need not be derived only from 
lauryl (Cj_2) r myristyl (C14) , cetyl (Οχβ) / or stearyl 
(ϋχβ). Rather, amidoamine compounds of general struc­
tural formulas (I) and (II) wherein the long alkyl 
chain is a mixture of lengths can be used, as long as 
the free amidoamine is oil soluble and water dis­
persible. Such amidoamine compounds are prepared 
conveniently from naturally-occurring materials, such 
as tallow, coconut oil, soya oil and the like, or 
from synthetically produced mixtures.

In accordance with an important feature of 
the present invention, after neutralization with a 
suitable acid, the above-described amidoamine compounds 
of genera] structural formulas (I) and (II) exhibit 
the properties of a cationic surfactant. In the free 
amine state, as depicted in general structural formulas
(I) and (II) and in structural formulas (IV) through 
(VII), the amidoamine compounds are insoluble in water. 
However, after acid neutralization, the amidoamine 
compounds are water dispersible or water soluble. 
Consequently, in the acid neutralized state, the acid- 
neutralized amidoamine compound behaves like a cationic 
surfactant, and therefore is substantive to the hair 
and imparts conditioning properties to the hair.

The acid used to neutralize the amidoamine 
compound can be essentially any organic acid or mineral 
acid of sufficient acid strength to neutralize a free 
amine nitrogen. Such acids include, but are not 
limited to, hydrochloric acid, sulfuric acid, nitric 
acid, phosphoric acid, lactic acid, citric acid, tar­
taric acid, acetic acid, gluconic acid, glycolic acid 
and propionic acid, or combinations thereof. To
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achieve the full advantage of the present invention, the amidoamine 
compound is neutralized with phosphoric acid. In general, a sufficient 
amount of acid is added to neutralize the amidoamine compound and to 
adjust the final pH of the hair-treating composition to within a range of

5 from about 4 to about 7, and more preferably in a pH range of from about

5.5 to about 6.5.
Acid-neutraiized amidoamine compounds useful in the method and 

composition of the present invention include, but are not limited to, 

stearamidoethylethanol amine phosphate, obtained from stearamidoethyl-

10 ethanolamine (IV) neutralized with phosphoric acid; stearamidoethyl- 
ethanolamine acetate; from stearamidoethylethanol amine (IV) neutralized 

with acetic acid; isostearamidopropyimorpholine lactate, from isostear- 
amidopropylmorpholine (VI) neutralized with lactic acid; and stearamido- 
propyl morpholine lactate, from stearamidopropylmorpholine (VII)

15 neutralized with lactic acid. Generally, the amidoamine compounds are 
neutralized by adding the amidoamine compound to the oil phase of an 
emulsion and the neutralizing acid to the water phase of the emulsion. 
Mixing of the phases results in neutralization of the amidoamine compound.

The composition of the present invention includes the water-soluble
20 quaternary ammonium compound, the oil-soluble quaternary ammonium 

compound, the acid-neutralized amidoamine and the low molecular weight 
polydimethylsiloxane in a total amount ranging from about 1% to about 4% 
by weight of the composition.

The composition of the present invention also includes the water-
25 soluble quaternary ammonium compound, the oil-soluble quaternary ammonium 

compound, the acid-neutralized amidoamine and the low molecular weight 
polydimethylsiloxane in a combined maximum amount of about 3% by weight 
of the composition.

In addition to the four above-described essential ingredients,
30 other common cosmetic components and additives that can be incorporated 

with the essential ingredients of the present invention, as long as the 
basic properties of the hair-treating composition are not adversely 
affected, include, but are not limited to, fragrances, dyes, hair 
colorants, opacifiers, pearlescing agents, dandruff control agents,

35 hydrotropes, foam stabilizers, solubilizers, preservatives, water 
softening agents, acids, bases, buffers and the like. These optional 
components and additives usually will be present in weight percentages of
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than about 2% each, and from about 5% to about 10% by 
weight in total.

The vehicle of the hair-treating composition 
is generally predominantly water, but organic solvents 
also can be used in order to help solubilize compounds 
that are not sufficiently soluble in water. Suitable 
solvents include the lower alcohols like ethyl alcohol 
and isopropyl alcohol; polyols like glycerol; glycols 
or glycol ethers, like 2-butoxyethanol, ethylene gly­
col, ethylene glycol monoethyl ether, propylene glycol 
and diethylene glycol monoethyl ether or monomethyl 
ether; and mixtures thereof. These non-aqueous sol­
vents can be present in the hair-treating composition 
of the present invention in an amount from about 1 to 
about 100% by weight and in particular from about 5 
to about 50% by weight, relative to the total weight 
of the carrier vehicle in the composition.

Long chain fatty alcohols having from about 
10 to about 18 carbon atoms in the alkyl chain also 
can be included, optionally, in a hair-treating compo­
sition of the present invention. The fatty alcohols 
are included in the hair-treating composition to en­
hance consumer appeal, to provide thickening and to 
assist the long term stability of the composition.
As will be demonstrated more fully hereinafter, compo­
sitions of the present invention, either including or 
excluding the long chain fatty alcohol, demonstrate 
an essentially identical ability to impart hair condi­
tioning properties to the hair. When included in a 
hair-treating composition of the present invention, 
the fatty alcohol is present in a range of from about 
0.5% to about 10% by weight of the hair-treating com­
position, and preferably in a range of from about 1% 
to about 5% by weight of the composition.

The optional fatty alcohols can be used 
alone, or in admixture with each other. Suitable 
long chain fatty alcohols include, but are not limited
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to, lauryl alcohol, oleyl alcohol cetyl alcohol, 
myristyl alcohol, stearyl alcohol, and the like; and 
mixtures thereof. In addition, mixtures of natural 
or synthetic fatty alcohols having fatty chain lengths 
of from about 10 to about 18 carbons also are useful. 
Several such mixtures are available commercially, and 
are exemplified by the material containing a mixture 
of synthetic alcohols with from 12 to 15 carbons in 
the alkyl chain sold under the designation NEODOL 25 
by Shell Chemical Company, Houston, Texas. Further­
more, fatty alcohols of twelve to eighteen carbon 
chain lengths that ai? ethoxylated or propoxylated 
can be used in place of the fatty alcohols themselves. 
Examples of such useful ethoxylated fatty acids include 
ethylene glycol cetyl ether, polyoxyethylene (2)stearyl 
ether, polyoxyethylene (24) cetyl ether, and the like; 
the exemplary compounds have CFTA Dictionary names of 
Ceteth-1, Steareth-2 and Cetoleth-24, respectively.

The hair-treating compositions of the present 
invention also can be thickened, for example, with 
sodium alginate; cuar gum; xanthan gum; gum arabic; 
cellulose derivatives such as methylcellulose, hydroxy- 
ethylcellulose, hydroxypropylmethylcellulose and car­
boxymethylcellulose; and various polymeric thickeners, 
such as polyacrylic acid derivatives. These thickeners 
are present in an amount ranging from about 0.1% to 
about 3%, and preferably from about 0.25% to ίbout 
1%, by weight relative to the total weight of the 
composition.

The hair-treating compositions also can 
include nonionic surfactants to impart emulsifying 
properties to the composition. Likewise, the composi­
tions can include other emulsifiers, inorganic salts, 
humectants and similar materials to provide esthetic 
properties and desirable physical properties to the 
composition. Generally, such optional ingredients 
are present in weight percentages ranging from about

35
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0.1% to about 10% each, and from about 0.1% to about
20% in total, relative to the total weight of the
composition.

For example, representative nonionic sur-
5 factants that can be included in the hair-treating

composition of the present invention include esters 
of polyols and sugars; the polyethoxylated and/or 
polypropoxylated alkylphenols; and the condensation 
products of ethylene oxide with long chain amides.
All these nonionic surfactants, as well as numerous 
others not cited here, are well known in the art and 
are fully described in the literature.

The compositions of the present invention 
can be milky-white, relatively viscous dispersions

15 that are stable to phase separation at a temperature 
of about 20°C to about 25°C for a period of time of 
at least 24 hours after preparation, and typically 
are stable to phase separation indefinitely at such 
temperatures. The compositions of the present inven-

2Q tion usually are emulsions that are stable to phase
separation at a temperature of about 25°C for a period 
of about 24 hours after preparation. The emulsions 
have demonstrated sufficient stability to phase separa 
tion at temperatures normally found in commercial

25 product storage Sind shipping to remain unaffected for 
periods of one year or more. Upon a judicious selec­
tion of a liquid vehicle, it also is envisioned that 
a composition of the present invention can be a true 
solution.

„Λ In accordance with the method of the present3 0
invention, several hair-treating compositions were 
prepared, then applied to human hair, to demonstrate 
the improved hair conditioning properties afforded by 
compositions comprising a water-soluble quaternary 
ammonium compound; an oil-soluble, water-dispersible 
quaternary ammonium compound; a low molecular weight 
polydimethylsiloxane compound; and an acid-neutralized
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amidoamine compound of general structural formula (I) 
or (II) . It has been demonstrated that, to maximize 
hair conditioning properties, the hair-treating compo­
sition of the present invention should include both a 
water-soluble quaternary ammonium compound and an 
oil-soluble, water-dispersible quaternary ammonium 
compound. Although the mechanism of interaction be­
tween these ingredients is not krown, it has been 
theorized that the water-soluble quaternary ammonium 
compound acts to swell the hair fibers and separate 
hair cuticles. Consequently, the oil-soluble quater­
nary ammonium compound can more effectively contact 
the hair and therefore deposit on the hair in greater 
amounts. Furthermore, as will be demonstrated herein­
after, laboratory and salon testing has shown that 
optimum conditioning properties are imparted to the 
hair when both a water-soluble and an oil-soluble 
quaternary ammonium compound are present in the compo­
sition in sufficient quantity and, preferably, in the 
proper relative ratios.

For example, it has been found that at least 
about 0.35% by weight of a water-soluble quaternary 
ammonium compound should be present in the hair-treat­
ing compositions of the present invention. As will 
be discussed more fully hereinafter, it has been demon 
strated that hair conditioning performance of the 
hair-treating composition is less pronounced when the 
amount of water-soluble quaternary ammonium compound 
in the hair-treating composition is less than about 
0.35% by weight of the composition. It also has b'/.*en 
found that an amount of water-soluble quaternary am­
monium compound in the composition above about 0.35% 
by weight further improves performance of the hair­
conditioning composition up to a level of about 5% by 
weight of the water-soluble quaternary ammonium com­
pound. It further has been found that a level of 
water-soluble quaternary ammonium compound in the

35
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composition above about 5% by weight, such as up to 
about 1.5% by weight, does not adversely affect composi­
tion performance, but also does not appreciably improve 
the performance of the hair-conditioning composition. 
Therefore, any amounts of water-soluble quaternary 
ammonium compound in the composition above about 5% 
by weight are apparently wasted because the excess 
water-soluble quaternary ammonium compound is rinsed 
from the hair during the rinsing step of the hair 
treatment.

To determine the minimum amount of water- 
soluble quaternary ammonium compound needed to provide 
a composition that imparts unexpectedly improved hair 
conditioning properties to hair, the following composi­
tions (Examples 1-9) first were prepared. The method 
of manufacture of Examples 1 through 9 is identical 
to the method of manufacturing the remaining Examples 
10 through 37 and is described fully hereinafter.
The compositions of Examples 1 through 9 then were 
tested for their ability to condition hair. The par­
ticular water-soluble quaternary ammonium compound 
used in Examples 1 through 9 was cetrimonium chloride, 
available under the tradename BARQUAT CT-429, from 
Lonza, Inc., Fair Lawn, N.J. and including 29% by 
weight of cetrimonium chloride; the oil-soluble quater­
nary ammonium compound used was distearyldimonium 
chloride, available under the tradename AROSURF TA- 
100, from Sherex Chemical Co., Dublin, 0. and including 
95% by weight of distearyldimonium chloride; and the 
low molecular weight polydimethylsiloxane compound 
used was cyclomethicone, available under the tradename 
SILICONE SF1173 from G.E. Silicones, Waterford, NY on 
a 100% by weight active ingredient basis. It should 
be understood that the following Examples 1 through 9 
do not include the acid-neutralized amidoamine compound 
that is an essential ingredient in the hair-treating 
compositions of the present invention. Examples 1
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through 9 were prepared a q tested to help establish
the limits of water-soluble and oil-soluble quaternary
ammonium compounds that can be present in the hair­
treating compositions of the present invention.

5 INGREDIENT
(% by weight) EX.l EX.2 EX. 3 EX.4 EX.5 EX. 6 EX.7 ΈΧ.8 EX.9
Soft Water 95.02 94.82 94.62 94.42 94.22 94.02 93.82 93.62 93.42
Thickener 1) 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30

10
BARQUAT CT-429

(29% by wt.
active) 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40

a a ·> >
a

o o a e>

e a to
OO o
a a ο o

AROSURF TA-100
(95% by wt.
active) 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10

o co

VI5°
Q 0
0 O
ο ο o to

Cetyl/Stearyl
Alcohol 1.90 1.90 1.50 1.90 1.90 1.90 1.90 1.90 1.90

β oo
0 a o
ή a a to

Potassium
Chloride 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30

20
Preserva­

tive 2) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
C5 to ■ > to

0 a
o a .> i

ο ο 0 a 
to GO

Preserva­
tive 2) 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

O to 0
Fragrance 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

to β ε to β
4 ft :

25
Citric Acid

(50% by wt. 
active) 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

SILICONE
SF1173 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

Λ) NATROSOL 250 HHR, Hercules Inc., Wilmington, DE - 
30 hydroxyethylcellulose.

2) KATHON CG, Rohm and Haas Co., Philadelphia, PA.
3) Glutaraldehyde CR.

It was found that Examples 1 and 2, each 
containing less than about 0.35% by weight of the
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water-soluble quaternary ammonium compound, had an 
initial viscosity sufficiently low ^uch that consumer 
appeal would be adversely affected. Examples 3 through 
9 each had a sufficient initial viucosity, i.e., 2000­
7000 cps (centipoises) at 80°F with LV4 spindle at 20 
rpm and 15,000-70,000 cps at 80°F with TA spindle at 
0.5 rpm, for acceptable consumer appeal.

Furthermore, a salon evaluation comparing a 
composition including about 0.30% by weight water- 
soluble quaternary ammonium compound (EX. 2) to a 
composition including about 0.35% by weight of a water- 
soluble quaternary ammonium compound (EX. 3) was per­
formed to determine the effect of reducing the amount 
of water-soluble quaternary ammonium compound below 
about 0.35% by weight on the ability of the composition 
to condition the hair. In the salon test, the composi­
tion of Example 2 was applied to the hair on the left 
side of the head of six test individuals and the com­
position of Example 3 was applied to the hair on the 
right side of the hair of the same test individuals. 
After rinsing, a test panel of five trained judges 
subjectively judged the condition of the hair on each 
side of the test individual’s head on a scale of one 
unit to five units. In the subjective salon tests, 
the judges’ ratings for each side of hair were aver­
aged, and a relative difference of 0.3 units in judging 
the condition of one side of hair compared to the 
other side of hair was considered significant.

Using this criteria, it was found that the 
composition including about 0.35% by weight of the 
water-soluble quaternary ammonium compound (EX. 3) 
significantly outperformed the composition including 
about 0.30% by weight of the water-soluble quaternary 
ammonium compound (EX. 2) in the areas of wet feel, 
wet combing, manageability, condition of the ends, 
sheen and luster, body and the overall condition of 
the hair. It should be noted that among the numerous
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hair conditioning properties, the above-listed proper­
ties are considered the key properties in regard to 
hair conditioning.

Consequently, it was found that including 
at least about 0.35% by weight of a water-soluble 
quaternary ammonium compound, together with an oil- 
soluble quaternary ammonium compound, in a hair-treat­
ing composition of the present invention imparts unex­
pectedly improved hair conditioning properties to 
treated hair. Such a result is surprising because a

10
water-soluble quaternary ammonium compound usually is 
present in a hair conditioner composition in much 
higher amounts than 0.35% by weight, such as from 
about 2% by weight to about 5% by weight, in order to 
observe improved hair conditioning properties because

, the inherent water solubility of the water-soluble
quaternary ammonium compound results in much of the 
water-soluble quaternary ammonium compound being re­

. moved from the hair during the rinsing step.
In addition, it should be understood that

20
weight percentages of the water-soluble quaternary 
ammonium compound above about 0.35% by weight also

¢94}

provide a composition that imparts exceptional condi-
¢41

tioning properties to treated hair. However, above a
level of about 5% by weight of the composition further
appreciable improvement in hair conditioning properties
ί s not demonstrated because the excess amount of water-
soluble quaternary ammonium compound is not substantive
to the hair and is removed during rinsing. in addi-

, tion, such increased amounts of the water-soluble
30

quaternary ammonium compound in the hair-treating 
compositions do not adversely affect the efficacy of 
the hair-treating composition. Therefore, the upper 
limit on the amount of water-soluble quaternary am­
monium compound in the composition is restricted only 
by considerations of economics, composition stability 
and cr '=umer appeal. Consequently, it was discovered
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that the water-soluble quaternary ammonium compound 
can be present in the composition up to about 15% by 
weight of the composition, with improved hair condi­
tioning properties observed up to a level of about 5% 
by weight of the composition.

Similarly, it was found that the amount of 
oil-soluble, water-dispersible quaternary ammonium 
compound in the composition can range from about 0.4% 
by weight of the composition to about 15% by weight 
of the composition. Below about 0.4% by weight, the 
oil-soluble quaternary ammonium compound was not pre­
sent in a sufficient amount to effectively impart 
desirable hair conditioning properties to the hair. 
However, it was found that frc ·-■ .bout 0.4% to about 
15% by weight, and especially from about 0.4% to about 
7% by weight, the oil-soluble quaternary ammonium 
compound significantly improved the hair conditioning 
prope .'as oF hair treated with a composition of the 
present inves . Above about x5% by weight of the
oil-soluble quaternary ammonium compound, the composi­
tions of the present invention demonstrated a decrease 
in composition stability and a decrease in overall 
consumer appeal.

To demonstrate that a composition including 
a combination of a water-soluble quaternary ammonium 
compound and a water-insoluble quaternary ammonium 
compound more effectively imparts hair-conditioning 
properties to treated hair, the compositions of Exampl 
10 through 15 also were prepared. The ingredients 
used in Examples 10 through 15 are identical to the 
ingredients used in Examples 1 through 9, except the 
that the compositions of Examples 10 through 15 also 
include the acid-neutralized amidoamine compound stear 
amidoethylethanolamine phosphate, available under the 
tradename SANDOTEX A from Sandoz, Inc., East Hanover, 
NJ., and including about 23% by weight of stearamido- 
ethylethanolamine phosphate.

35
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INGREDIENT
(% by weight) E:x.io EX. 11 EX.12 EX.13 EX. 14 EX.15
Soft Water ' 3.99 91.68 94.79 94.39 95.89 94.79
Thickener1) 0.30 0.30 0.30 0.30 0.30 0.30

5 BARQUAT CT-429
(29% by wt.
active) 1.20 4.61 — 1.00 1.20 1.20

AROSURF TA-100

10

(95% by wt.
active) 1.10 — — 1.50 0.90 1 .10 1 .10

SANDOTEX A
(23% by wt.
active) 0. SO 0.60 0.60 0.60 0.60 — —

, Cetyl/Stearyl
ί1 ■'
J S i 15 Alcohol 1.90 1.90 1.90 1.90 — 1.90

Ϊ
( '

Potassium

1 5 Chloride 0.30 0.30 0.30 0.30 0.30 0.30
J . 
ί

I :
Preservative^) 0.08 0.08 0.08 0.08 0.08 0.08

1 t ·
« 9 i : Preservative·^) 0.10 0.10 0.10 0.10 0.10 0.10

20 Fragrance
Citric Acid

0.20 0.20 0.20 0,20 0.20 0.20

1» β β ι (50% by wt.
© ? 
«π active) 0.03 0.03 0.03 0.03 0.03 0.03

a *

SILICONE

25 SF1173 0.20 0.20 0.20 0.20 0.20 —

1) NATROSOL 250 HHR, Hercules Inc., Wilmington , DE -
hydroxyethylcellulose.
2) KATHON CG, Rohm and Haas Co., Philadelphia, PA.
2) Glutaraldehyde CR.

The composition of Example 10 is a composi­
tion of the present invention including each of the 
four essential ingredients, namely a water-soluble 
quaternary ammonium compound, an oil-soluble quaternary 
ammonium compound, an acid-neutralized amidcamine 
compound, and a low molecular weight polydimethyi-
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siloxane compound. Example 11 is a hair conditioning 
composition similar to the composition of Example 10, 
except the oil-soluble quaternary ammonium compound 
is omitted from the composition. Similarly, Example 
12 is a hair conditioning compound similar to Example 
10, but the water-soluble quaternary ammonium compound 
is omitted from the composition. However, Examples 
10 through 12 each include a total amount of quaternary 
ammonium compounds in the range of from about 1.35% 
to about 1.40% by weight. Example 13 is a composition 
of the present invention identical to Example 10, but 
including only about 1.15% by weight total amount of 
quaternary ammonium compounds compared to about 1.40% 
by weight total amount of quaternary ammonium compounds 
in Example 10. Example 14 is a composition of the 
present invention absent the optional fatty alcohols. 
Example 15 is a prototype formulation of a commerci- 
ally-available hair conditioner, i.e., SUAVE, available 
from Helene Curtis, Inc., Chicago, IL., that includes 
both a water-soluble quaternary ammonium compound and 
an oil-soluble quaternary ammonium compound, but does 
not include either an acid-neutralized amidoamine 
compound or a low molecular weight polydimethylsiloxane 
compound.

A salon evaluation comparing a composition 
of the present invention (EX. 10) to a substantially 
similar composition that omits the oil-soluble quater­
nary ammonium compound (EX. 11) was performed to deter­
mine the effect of eliminating an oil-soluble quater­
nary ammonium compound from the composition of the 
present invention. This salon evaluation was performed 
in an identical manner to the previously-described 
salon evaluation, with a relative difference of 0.3 
units in the subjective judging being considered as 
significant. Accordingly, it was found that a composi­
tion of the present invention (EX. 10) significantly 
outperformed a hair conditioning composition absent
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an oil-soluble quaternary ammonium compound (EX. 11) 
in the area of static control. Conversely, the compo­
sition of Example 11 significantly outperformed the 
composition of Example 10 in the areas of wet combing, 
sheen/luster, and body. These results can be explained 
by the presence of a low molecular weight polydimethyl- 
siloxane compound and the absence of the oil-soluble 
quaternary ammonium compound in Example 11. According­
ly, the polydimethylsiloxane compound was not competing 
with the highly-substantive oil-soluble quaternary 
ammonium compound and substantially more sites on the 
hair were available for deposition by the cyclomethi- 
cone than are available where an oil-soluble quaternary 
ammonium compound is included in the composition (i.e., 
EX. 10). The increased cyclomethicone deposition 
provides increased sheen/luster, as well as wet combing 
benefits. However, these benefits are short-lived 
and diminish relatively quickly as the cyclomethicone 
evaporates from the hair shaft. In general, the com­
position of Example 11 is considered an ineffective 
hair conditioner because of the above-described disad­
vantages and because the composition did not provide 
an effective control of static electricity, a funda­
mental requirement of any useful hair conditioning 
composition .

Similarly, the composition of Example 10 
was compared to the composition of Example 12 in an­
other salon evaluation. The composition of Example 
12 is similar to the composition of Example 10, but a 
water-soluble quaternary ammonium compound is omitted 
in the composition of Example 12. Accordingly, it 
was found that a composition of the present invention 
(EX. 10) significantly outperformed a hair conditioning 
composition absent a water-soluble quaternary ammonium 
compound (EX. 12) in the areas of ease of application, 
wet feel, wet combing, dry combing, dry feel, condition 
of ends and overall condition. It also should be

35
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noted that for wet feel and wet combing, the composi­
tion of Example 10 outperformed Example 12 by 0.8 and 
0.7 rating units. This large difference in subjective 
rating units is considered a very significant perform­
ance difference in a salon evaluation.

Overall, the two above-described salon 
evaluations demonstrate that a hair conditioner compo­
sition of the present invention, including both a 
water-soluble quaternary ammonium compound and an 
oil-soluble quaternary ammonium compound significantly 
outperform a hair conditioning composition including 
only either a water-soluble quaternary ammonium com­
pound or an oil-soluble quaternary ammonium compound. 
Compositions including both a water-soluble quaternary 
ammonium compound and an oil-soluble quaternary am­
monium compound have been used to condition hair, as 
shown in the prorotype formula for SUAVE in Example
15. However, such compositions have not further in­
cluded an acid-neutralized amidoamine or a low molecu­
lar weight polydimethylsiloxane compound to unexpec­
tedly further improve the hair conditioning properties 
imparted to the hair.

In order to demonstrate the nt'w and unexpect­
ed benefits achieved by a composition of the present 
invention, a composition of the present invention 
(EX. 13) was compared to the SUAVE formulation (EX.
15). The composition of Example 13 includes about 
20% less active quaternary ammonium compound than the 
composition of Example 15. In Example 15, the acid- 
neutralized amidoamine compound and the low molecular 
weight polydimethylsiloxane compound are omitted. 
Surprisingly, in a i.alon evaluation, the composition 
of Example 13, including a reduced amount of quaternary 
ammonium compounds, essentially equalled the perform­
ance of Example 15 in imparting hair conditioning 
properties to hair, and actually significantly outper­
formed Example 15 in the areas of dry combing and dry

35
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feel. Another composition of the present invention 
(EX. 14), that omitted the optional fatty alcohol 
from the composition, also was compared to the SUAVE 
prototype formulation (EX. 15) in a salon evaluation. 
The salon evaluation showed no significant differences 
between the ability of Example 14 and Example 15 to 
impart hair conditioning properties to hair, thereby 
indicating that the fatty alcohol is an optional as 
opposed to an essential, ingredient in the composition 
of the present invention.

In general, the above-described salon evalua­
tions comparing the compositions of Examples 10 through 
15, show that each of the four essential ingredients 
of the present invention are necessary to provide a 
composition that imparts such superior and improved 
hair conditioning properties to hair. The above salon 
evaluations demonstrate that not only is a combination 
of a water-soluble quaternary ammonium compound and 
an oil-soluble quaternary ammonium compound essential 
to the method and composition of the present invention, 
but the composition also must include an acid-neu­
tralized amidoamine and a low molecular weight polydi- 
methylsiloxane compound .

In addition, although the oil-soluble quater­
nary ammonium compound can be present in the hair­
treating composition in an amount ranging from about 
0.4% by weight to about 15% by weight, to achieve the 
full advantage of the present invention, the amount 
of oil-soluble quaternary ammonium compound in the 
composition is balanced with the amount of water- 
soluble quaternary ammonium compound in the composition 
in order to provide a composition that imparts superior 
conditioning properties to the hair. Consequently, 
it has been found that the ratio of water-soluble 
quaternary ammonium compound to oil-soluble quaternary 
ammonium compound in the hair-treating composition in 
the range of from about 0.1 to 1 to about 0.6 to 1,

35
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and more preferably, in the range of from about 0.25 
to 1 to about 0.45 to 1, provides a composition that 
imparts superior conditioning properties to hair.
Within these limits, a sufficient amount of water- 
soluble quaternary ammonium compound is present to 
swell the hair fibers and a sufficient amount of oil- 
soluble quaternary ammonium compound is present to 
deposit on the swelled hair fibers, even at the lower 
concentration limits for the two quaternary ammonium 
compound components.

Furthermore, it was found that the volatile, 
low molecular weight polydimethylsiloxane should be 
present in an amount of at least about 0.1% by weight 
of the composition to further improve the conditioning 
properties of the hair. Similarly, it was found that 
the amount of low molecular weight polydimethylsiloxane 
in the hair-treating composition can be increased up 
to about 2% by weight without adversely affecting the 
composition. However, at levels above about 2% by 
weight of a polydimethylsiloxane the compositions 
demonstrated decreased stability with respect to phase 
separation. To achieve the full advantage of the 
present invention, compositions including from about 
0.1% to about 1% by weight of the low molecular weight 
polydimethylsiloxane demonstrated the optimum balance 
between composition stability and ability to impart 
improved hair conditioning properties.

In accordance with an important feature of 
the present invention, it has been found that including 
an acid-neutralized amidoamine compound , in an amount 
ranging from about 0.1% to about 5% by weight of the 
composition, in a hair-treating composition including 
a low molecular silicone, a water-soluble quaternary 
ammonium compound and an oil-soluble quaternary am­
monium compound substantially improves the hair condi­
tioning properties of treated hair. To achieve the 
full advantage of the present invention, the acid-

35
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neutralized amidoamine compound is present in a range 
of from about 0.2% to about 1% by weight of the compo­
sition. The amount of acid-neutralized amidoamine 
compound in the composition is independent of the 
amounts, and the ratio, of the water-soluble and the 
oil-soluble quaternary ammonium compounds in the compo­
sition. It should be understood that an acid-neu­
tralized amidoamine compound of general structural 
formula (I) or (II) is an essential ingredient in the 
composition of the present invention in that the acid- 
neutralized amidoamine compound helps impart superior 
hair conditioning properties to hair treated with a 
composition of the present invention having a surpris­
ingly low total amount of active hair conditioning 
components.

To demonstrate the effect of including an 
acid-neutralized amidoamine compound in a hair-treating 
composition of the present invention, Examples 16 
through 20 were prepared. Examples 16 through 20 are 
similar to Examples 1 through 9 except the amount of 
water-soluble quaternary ammonium compound was main­
tained at about 1.2% by weight of BARQUAT CT-429, or 
at about 0.35% by weight of active water-soluble 
quaternary ammonium compound, and a portion of the 
oil-soluble quaternary ammonium compound, AROSURF TA- 
100, was replaced with an acid-neutralized amidoamine 
compound. The particular acid-neutralized amidoamine 
compound used in Examples 16 through 20 is stearamido- 
ethylethanolamine acetate, available commercially 
under the tradename CERANINE HCA from Sandoz, Inc.,
East Hanover, NJ on 100% by weight active ingredient 
basis .
INGREDIENT
(% by weight) EX.16 EX.17 EX.18 EX.19 EX. 20
Soft Water 94.70 94.69 94.68 94.67 94.66
Thickener1) 0.30 0.30 0.30 0.30 0.30

35
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BARQUAT CT-429
(29% by wt.
active) 1.20 1.20 1.20 1.20 1.20

AROSURF ΤΑ-100

5 (95% by wt.
active) 0.27 0.38 0.49 0.60 0.71

CERANINE HCA
(100% by wt.
active) 0.75 0.65 0.55 0.45 0.35

10 Cetyl/Stearyl
Alcohol 1.90 1.90 1.90 1.90 1.90

©β ft © ft Potassium© © v
O 0 *Θ 0 e o Chloride 0.30 0.30 0,30 0.30 0.30

9 ((Ο β 4 preservative2) 0.05 0.05 0.05 0.05 0.05
Ο 0
β β
a β β ι 15 Preservative 2) 0.10 0.10 0.10 0.10 0.10

ft 4 1 Fragrance 0.20 0.20 0.20 0.20 0.20
β 4 J » Citric Acid

(50% by wt.
active) 0.03 0.03 0.03 0.03 0.03

«44« 20 SILICONE* 10 a e β

ο ο fc a 
© σ «

Φ © 9
SF1173 0.20 0.20 0.20 0.20 0.20

* Μβ 4 !
!) NATROSOL 250 HHR, Hercules Inc., Wilmington, DE -
hydroxyethylcellulose.
2) KATHON CG, Rohm and Haas Co., Philadelphia, PA.
3) Glutaraldehyde CR.

Examples 16 through 20, like Examples 1 
through 15 and all remaining Examples, were manufac­
tured by first adding the thickener to a major portion 
of the soft water. The thickener was thoroughly dis­
persed in the water by high speed stirring, and the 
resulting dispersion then was heated. When the dis­
persion reached a temperature of about 150°F, and 
under conditions of continuous stirring, the BARQUAT 
CT-429 was added. Upon continued heating, when the 
resulting mixture reached a temperature of about 160°F,
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the A.ROSURF TA-100 and CERANINE HCA were added slowly. 
The resulting mixture was maintained at 160°F and 
stirred until homogeneous. The resulting homogeneous 
mixture then was heated to 175°F, followed by the 
addition of the cetyl/stearyl alcohol. The mixture 
was maintained at a temperature of 175°F and stirred 
until homogeneous. This homogeneous mixture then was 
allowed to cool, and, upon attaining a temperature of 
about 150°F, the major portion of the remaining soft 
water was added to the mixture. The minor portion of 
the remaining soft water was used to dissolve the 
potassium chloride. This potassium chloride solution 
was added, with stirring, to the mixture after the 
mixture cooled to a temperature of about 120°F. After 
the resulting mixture further cooled to about 110°F, 
the KATHON CG, glutaraldehyde CG, fragrance and liquid 
citric acid were added to the mixture. Finally, when 
the mixture cooled to about 95°F, the SILICONE SF1173 
was added and the resulting mixture stirred until 
homogeneous. After cooling to room temperature, the 
resulting composition was a yellowish emulsion having 
a pH in the range of from about 5.1 to about 5.3.

Examples 16 through 20 were subsequently 
tested on bleached blond tresses. In general, the 
compositions of Examples 16 through 20 imparted im­
proved hair conditioning properties to the bleached 
blond tresses compared to bleached blond tresses treat 
ed with a conditioning composition absent the acid- 
neutralized amidoamine compound. It also was found 
that hair treated with the composition of Example 18, 
including about 0.55% of stearamidoethylethanolamine 
acetate, demonstrated the most improved hair condition 
ing properties .

To further show the beneficial effect of 
including an acid-neutralized amidoamine compound in 
the hair-treating composition of the present invention 
Examples 21 through 25 were prepared. Examples 21

35
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through 25 are similar to Examples 1 through 20 except 
the amount of water-soluble quaternary ammonium com­
pound was maintained at about 0.35% by weight, the 
amount of oil-soluble quaternary ammonium compound 
was maintained at about 1.05% by weight, for a ratio 
of water-soluble quaternary ammonium compound to oil- 
soluble quaternary ammonium compound of 0.33 to 1, 
and the acid-neutralized amidoamine compound used was

10

stearamidoethylethanolamine phosphate, available under
the tradename SANDOTEX A from Sandoz, Inc., East
Hanover, N.J. and including about 23% by weight of

9
* a t β stearamidoethylethanolamine phosphate. Examples 21
β ί .
« 9 through 25 include from 0.50% to 0.90% by weight of

β 1 
β » SANDOTEX A, i. e., from about 0.1% to about 0.21% by
β «
Θ β 15 weight of stearamidoethylethanolamine phosphate. Each
β β ?ί

β 9 ϊ of Examples 21 through 25 was prepared by a method
0Ρ4 ( identical to the method of manufacturing Examples 16

through 20.

© > Ο © INGREDIENT
© Ο 20

Ο dU 0 (% by weight) EX.21 EX.22 EX.23 EX.24 EX.25
Ο ο ο

Ο -ΐ Ο Soft Water 94.12 94.02 93.92 93.82 93.72
0 0 0 
© β

Thickener1) 0.30 0.30 0.30 0.30 0.30
¢8 Μ

BARQUAT CT-429

25 (29% by wt.
β Ο
0 0

active) 1.20 1.20 1.20 1.20 1.20
« 9

« 4
AROSURF TA-100

© β
β (95% by wt.

active) 1.10 1.10 1.10 1.10 1.10

30 SANDOTEX A
(23% by wt.
active) 0.50 0.60 0.70 0.80 0.90

Cetyl/Stearyl
Alcohol 1.90 1.90 1.90 1.90 1.90

35 Potassium
Chloride 0.30 0.30 0.30 0.30 0.30

Preservative2) 0.05 0.05 0.05 0.05 0.05
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5

Preservative^) 0.10 0.10 0.10 0.10 0.10
Fragrance 0.20 0.20 0.20 0.20 0.20
Citric Acid

(50% by wt.
active ) 0.03 0.03 0.03 0.03 0.03

SILICONE
SF1173 0.20 0.20 0.20 0.20 0.20

1) NATROSOL 250 HHR, Hercules Inc., Wilmington, DE - 
hydroxyethylcellulose.
2) KATHON CG, Rohm and Haas Co., Philadelphia, PA.
3) Glutaraldehyde CR.

The compositions of Examples 21 through 25 
were applied to hair, then compared to each other and 
to a leading commercial hair conditioner, FINESSE, 
available from Helene Curtis, Inc., Chicago, IL., for 
an ability to impart hair conditioning properties the 
hair. This preliminary testing demonstrated that all 
of the compositions of Examples 21 through 25, and 
especially the composition of Example 22, compared 
favorably to FINESSE, a conditioner including approxi­
mately three times greater an amount of active ingredi­
ents (by weight) than EXS. 21 through 25 and recognized 
in the art as imparting exceptional hair conditioning 
properties to hair.

In particular, to further demonstrate the 
improved hair conditioning properties imparted to 
hair treated with the composition of Example 22, a 
group of eight laboratory panelists rated hair treated 
with either the composition of Example 22, or the 
commercially-available hair conditioner FINESSE, or 
the commercially-available hair conditioner SUAVE 
(EX. 15). FINESSE includes a quaternary ammonium 
compound, an amidoamine compound and a polydimethyl­
siloxane in a total amount of about 4.4% by weight. 
SUAVE includes a water-soluble quaternary ammonium

35
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compound and an oil-soluble quaternary ammonium com­
pound in approximately the same weight percentages as 
present in EXS. 21 through 25. SUAVE does not include 
an amidoamine or a polydimethylsiloxane; FINESSE does 
not include a blend of a water-soluble and an oil- 
soluble quaternary ammonium compound. Both SUAVE and 
FINESSE are available from Helene Curtis, Inc., with 
FINESSE being recognized as an exceptional hair con­
ditioning product and SUAVE being recognized as a 
premium hair conditioning product.

The panelists, in a blind test, subjectively 
rated the treated hair with respect to wet combing as 
best (5), middle (3) and worst (1). After averaging 
the panelists' results, hair treated with FINESSE 
received an average rating of 4, the hair treated 
with SUAVE received an average rating of 1.6, and the 
hair treated with the composition of Example 22 re­
ceived an average rating of 3. Therefore, it waa 
observed that a composition of the present invention 
substantially outperformed a premium hair-conditioning 
product, and approaches the performance of an excep­
tional hair conditioning product, such results were 
both surprising and unexpectec because of the low 
amount of total active ingredients present in the 
composition of Example 22.

In accordance with another important feature 
of the present invention, compositions designated as 
Examples 26 and 27 were prepared, then compared to 
the composition of Example 22 for their ability to 
impart hair conditioning properties to hair. Examples 
26 and 27 are identical to Example 22, except that 
the SANDOTEX A in Example 22 is replaced by CERANINE 
HCA in Example 26 and that SANDOTEX A in Example 22 
is replaced by the compound of structural formula 
(VIII), stearamidopropyldimethylamine, commercially 
available from Inolex Chem., Philadelphia, PA. under 
the tradename LEXAMINE S-13 in Example 27. LEXAMINE

35
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S-13 includes 100% by weight of active stearamidopropyl
dimethylamine. It should be noted that LEXAMINE S-13

0 CH3
ii I

CH; (CH2) i6c-nh- (CH2) 3-N-CH3 
(VIII)

includes an amino nitrogen including alkyl, i.e., 
methyl, moieties as substituents, ' her than the 
hydroxyalkyl and hydrogen moietieu f SANDOTEX A and 
CERANINE HCA.

It also should be noted that SANDOTEX A and 
CERANINE HCA are commercially-available in the acid- 
neutralized form, whereas the LEXAMINE S-13 is commer- 
cially-available in the free amine form. Therefore, 
the LEXAMINE S-13 was converted to the acid-neutralized 
form in situ by citric acid after the LEXAMINE ”.-13 
was thoroughly admixed into the composition. Alterna­
tively, the LEXAMINE S-13 can be converted to the 
acid-neutralized form by neutralizing the LEXAMINE S- 
13 with citric acid before the amidoamine compound is 
admixed into the composition. In addition, any amido­
amine having general structural formula (I) or (II) 
can be converted to the acid-neutralized form by either 
of the above-described neutralization procedures.

After applying the compositions of Examples 
22, 26 and 27 to hair, a group of eight laboratory 
panelists rated hair treated with the composition of 
EX. 22 or of EX. 26 including either SANDOTEX A or 
CEP’.XINE HCA, substantially superior in conditioning 
properties to hair treated with the composition of 
EX. 27 including acid-neutralized LEXAMINE £-13. It 
was found that on a subjective sc<le of 1 unit to 5 
units (worst to best), the average panelist rating 
for hair treated with the composition of Example 22 
was 4.00 and for hair treated with the compos'tion of 
Example 26 was 3.25. However, hair treated wiu the 
composition of Example 27 attained an average pan List 
rating of only 1.75, Consequently, it has been demon-

35
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strated that compositions of the present invention 
including acid-neutralized amidoamine compounds having 
oxygen-containing moieties on the amine nitrogen, 
surprisingly and unexpectedly, improve the hair condi­
tioning properties of treated hair compared to hair 
treated with compositions that include an acid-neu­
tralized amidoamine compound having alkyl moieties as 
substituents on the amine nitrogen.

To further show that compositions of the 
present invention including acid-neutralized amidoamine 
compounds having oxygen-containing moieties on the 
amine nitrogen impart greater hair conditioning proper­
ties to hair than compositions including acid-neu­
tralized amidoamine compounds havinc alkyl moieties
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on the amine nitrogen, th 
was prepared.
INGREDIENT 
(% by weight)
Soft Water 
Thickener*)
Phosphoric Acid

(85% by wt. 
active)

BARQUAT CT-429 
(29% by wt. 
active)

AROSURP TA-100 
(95% by wt, 
active)

LEXAMINE S-13 
(100% by wt. 
active)

Cetyl/Stearyl
Alcohol

Potassium
Chloride

preservative2)

composition of Example 28

EX.28 
94.423%

0.300%

0.017%

1.200%

1.100%

0.150%

1.90)0%

0.300%

0.080%

3 5
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Preservative3) 0.100%
Fragrance 0.200%
Citric Acid

(50% by wt.
active) 0.030%

SILICONE
SF1173 0.200%
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1) NATROSOL 250 HHR, Hercules Inc., Wilmington, DE - 
hydroxyethylcellulose.
2) KATHON CG, Rohm and Haas Co., Philadelphia, PA.
3) Glutaraldehyde CR.

The composition of Example 28 is a composition of the 
present invention including stearamidopropyldimethyl- 
amine phosphate as the acid-neutralized amidoamine 
compound. The composition of Example 28 was compared 
to the composition of Example 10, that includes stear- 
amidoethylethanolamine phosphate as the acid-neu­
tralized amidoamine compound, in a salon evaluation 
test. It should be noted that in both EX. 28 and 10 
the amidoamine compound is neutralized with phosphoric 
acid, thereby eliminating any effects the neutralizing 
acid may have on the ability of the composition to 
impart hair conditioning properties to treated hair. 
Accordingly, in a salon evaluation, it was found that 
the composition of Example 10 significantly outper­
formed the composition of Example 28 in the areas of 
wet feel, wet combing, dry combing and condition of 
the ends. Consequently, to achieve the full advantage 
of the present invention, the amidoamine compound 
included in the composition is an amidoamine compound 
having an oxygen-containing moiety on the amine nitro­
gen.

To demonstrate the new and unexpected results
achieved by treating hair with a hair conditioner
composition comprising a water-soluble quaternary

35
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ammonium compound, an oil-soluble quaternary ammonium 
compound, a low molecular weight polydimethylsiloxane, 
and an acid-neutralized amidoamine compound having 
general structural formula (I) or (II), the following 
series of experiments were performed. The composition 
of Example 22 was used as a standard, and included a 
water-soluble quaternary ammonium compound at a level 
of about 0.35% by weight; an oil-soluble, water-dis­
persible quaternary ammonium compound at a level of 
about 1.05% by weight; a phosphoric acid-neutralized 
amidoamine compound, stearamidoethylethanolamine phos­
phate, at a level of about 0.12% by weight; and cyclo- 
methicone a level of about 0.2% by weight, with the 
latter three components totaling about 1.37% active 
material.

As previously described, in Examples 1 
through 9, the water-soluble quaternary ammonium com­
pound should be present in an amount of at least about 
0.35% by weight to achieve the advantages and benefits 
of the present invention. Therefore, in the following 
experiments, the water-soluble quaternary ammonium 
compoui'id is maintained at this minimum amount of about 
0.35% by weight. However, the amounts of AROSURF TA- 
100, SANDOTEX A and/or SILICONE SF1173 were varied in 
the following experiments such that the total active 
amount of the three ingredients was maintained at 
1.37% by weight, the same combined weight of these 
three components present in Example 22. Consequently, 
the effects of eliminating at least one of these three 
essential components relative to the other two compon­
ents could be determined.

TABLE I shows the effect of maintaining the 
air int of water-soluble quaternary ammonium compound 
I ι the composition at 0.35% by weight and eliminating 
one or two of the three other essential composition 
components, AROSURF TA-100, SANDOTEX A or SILICONE 
SF1173, while maintaining a total active ingredient

35



54-

10

Ο ·3 1 IΟ
Ο « -, «

Ο © ? 
ο ο δO'iq β

*3 Ο 0
a ... β

ο ο ο
0«Ο
ο
Ο 0 
0' 6

Ο 0 0
0 S

15

amount of 1.37% of these ingredients included in the 

composition. TABLE I lists Example 22 and Examples 

29 through 37, wherein the hair-treating composition 

was prepared, then applied to hair tresses. The hair 

tresses were normal six inch bleached blond human 

hair tresses, available from DeMeo Brothers, N.Y.,

NY. In separate experiments, one gram of the hair­

treating compositions of Examples 22 and 29 through 

37 each were applied to a clean, freshly-shampooed 

tress of hair. After contacting the tress of hair 

for about 60 seconds, the hair-treating composition 

was rinsed from the hair with tap water for 10 seconds 

Laboratory panelists then combed through the wet, 

treated tresses of hair and ranked the differences 

when compared, side to side, with hair tresses treated 

in the identical manner with the commercially-availabl 

SUAVE conditioner.
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TABLE I

PERCENT TOTAL ACTIVES OF
KEY INGREDIENTS USED (by wt.%)

EXAMPLE
NO.

WATER-
SOLUBLE
QUATER­
NARY
AMMONIUM
COMPOUND

OIL-
SOLUBLE
QUATER­
NARY
AMMONIUM
COMPOUND

ACID-
NEUTRAL­
IZED
AMIDO­
AMINE
COMPOUND

LOW
MOLECULAR
WEIGHT
CYCLO­
METHICONE

29 0.35 1.37 — —
30 0.35 - 1.37 -
31 0.35 - - 1.37
3 2 0.35 1.06 - 0.32
33 0.35 1.17 - 0.20
34 0.35 - 1.17 0.20
35 0.35 - 0.12 1.25
36 0.35 1.05 0.32 -
37 0.35 1.24 0.12 -
22 0.35 1.05 0.12 0.20

PERFORMANCE RATING DIFFERENCES 
VS. SUAVE

WET COMB WET FEEL

NONE

+++ NONE
+ ++H—l·
— +
+ -
- ++++
++++++ +++
++++ +++++

+
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In interpreting the data of TABLE I, each 
"+" or "-" sign represents a one-quarter point of 
rated difference between the test composition and 
SUAVE. An entry of "NONE" means that no performance

5 differences between SUAVE and the text Example were 
noted. For example, the hair treated with the compo­
sition of Example 22 demonstrated a one point of rated 
difference improvement in wet comb, and a one-quarter 
rated difference improvement in wet feel over hair

1 treated with SUAVE conditioner. The compositions of 
Examples 29, 30 and 31 included, in addition to the 
water-soluble quaternary ammonium compound, only one 
of the remaining three essential components at a level 
of 1.37% total active ingredients by weight. The

1 compositions of Example 32 through 37 included, in 
addition to the water-soluble quaternary ammonium 
compound, two of the remaining three remaining essen­
tial components at a combined level of 1.37% total 
active ingredients by weight.

20 A thorough examination of TABLE I reveals
that Examples 29, 30 and 31, including only one of 
the three remaining essential ingredients, did not 
perform as well as Example 22, or impart hair condi­
tioning properties superior to SUAVE. It should be

25 understood that the SUAVE conditioner does include
AROSURF TA-100 and BARQUAT CT-429, but does not include 
SILICONE SF1173 or SANDOTEX A. Examples 32 and 33,
34 and 35, and 36 and 37 each paired two of the three 
essential ingredients. Although it appears that the 
most substantial improvements in hair conditioning 
properties over SUAVE were demonstrated for a composi­
tion including only BARQUAT 429, AROSURF TA-100 and 
SANDOTEX A and absent SILICONE SF1173 (EXS. 36 and 
37), it should be noted that these evaluations were

„ „ conducted only on the wet conditioning attributes of 
35

wet comb and wet feel; and subsequent testing has 
demonstrated that SILICONE SF1173 is necessary in the
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compositions of the present invention to provide an 
overall improvement in both the wet stage and the dry 
stage of conditioned hair. Furthermore, the superior 
performance of Examples 22, 36 and 37 compared to 
SUAVE and Examples 29-37 demonstrates the unexpected 
results achieved by including a water-soluble quater­
nary ammonium compound; an oil-soluble quaternary 
ammonium compound and an acid-neutralized amidoamine 
of general structural formula (I) or (II) in a hair- 
conditioning composition. In addition, the effect of 
including an acid-neutralized amidoamine of general 
structural formula (I) or (II) is further demonstrated 
by comparing the performance of Example 37 to Example 
29, wherein the addition of 0.12% by weight of the 
acid-neutralized amidoamine led to a surprising im­
provement in hair conditioning properties.

To further demonstrate that compositions of 
the present invention unexpectedly impart superior 
hair conditioning properties to hair, the composition 
of Example 22, including all four of the essential 
ingredients and the compositions of Examples 36 and 
37, including three of the essential ingredients but 
absent the low molecular weight polydimethylsiloxane, 
were salon tested. Examples 22, 36 and 37 each were 
compared to commercially-available FINESSE conditioner 
and SUAVE conditioner for their ability to impart 
hair conditioning properties to treated hair. In 
this subjective testing, if a composition imparts 
hair conditioning properties to treated hair equi­
valent to the properties imparted by FINESSE, the 
composition is considered an exceptional conditioner 
because FINESSE is recognized as a benchmark for hair 
conditioning performance. Accordingly, if a composi­
tion imparts hair conditioning properties to treated 
hair equivalent to properties imparted by SUAVE, the 
composition is considered a premium conditioner because
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SUAVE is recognized as a superior conditioner, but
not as efficacious as FINESSE.

As previously described, in a salon test 
the composition of interest is applied to one side of 
a head of hair, and the product used for comparison,
i.e., either FINESSE or SUAVE, is applied to the other 
side of the head. After the treatment, each side of 
hair is judged for a variety of hair conditioning 
properties by a panel of five trained judges on a 
ranking of 1 unit (worst) to 5 units (best). Then 
ratings of the judges for each hair conditioning pro­
perty are averaged, and a difference in rating one 
side of hair compared to the other side of hair of at 
least 0.3 units is considered a significant difference 
for that particular hair conditioning property. The 
judges rate the hair for such hair conditioning proper­
ties as ease of application, fragrance, ease of rins­
ing, wet feel, wet comb, residue, dry combing, dry 
feel, coating, flakes/dust, static manageability, 
condition of ends, sheen/luster, body, effect on hair 
color, irritation and overall condition.

Accordingly, it was found that in a salon 
comparative test of the composition of Example 22 and 
SUAVE conditioner, that a significant improvement 
(i.e., at least 0.3 rating units) in wet feel, wet 
combing, dry combing and condition of ends was found 
in hair treated with the composition of Example 22. 
Furthermore, in none of the above-listed hair condi­
tioning properties did SUAVE outperform the composition 
of Example 22 to a significant degree. In addition, 
an identical salon comparative test was performed 
between the composition of Example 22 and FINESSE.
In this comparative test, the composition of Example 
22 and FINESSE compared essentially identically, except 
that FINESSE demonstrated a 0.3 unit improvement in 
condition of ends. For all the remaining hair condi­
tioning properties, the ratings were identical or
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less than the significant difference of 0.3 rating 
units. Considering the exceptional hair conditioning 
properties imparted to hair by FINESSE and that FINESSE 
includes about three times greater an amount of active 
ingredients (by weight) than the composition of Example 
22, it is both surprising and unexpected for a composi­
tion of the present invention (EX. 22) to impart essen­
tially the identical hair conditioning properties 
because the composition of Example 22 includes such a 
low total percentage of active ingredients, and is 
such a low cost composition.

The composition of Example 36, absent the 
low molecular weight polydimethylsiloxane, was compared 
to SUAVE in a salon test and found to be essentially 
identical to SUAVE in an ability to impart hair condi­
tioning properties to hair. However, in a salon com­
parative test of the composition of Example 36 and 
FINESSE, the hair treated with FINESSE demonstrated 
significantly better dry stage properties of dry feel 
and body. Consequently, the low volatile polydimethyl- 
siloxane is needed to impart improved dry stage hair 
conditioning properties to hair. Similarly, a salon 
comparative test of the composition of Example 37 and 
SUAVE demonstrated a slightly better than SUAVE per­
formance for the composition of Example 37. However, 
the composition of Example 37 demonstrated a slightly 
worse performance than FINESSE in a salon comparative 
test. Overall, the above salon comparative tests 
demonstrate that compositions of the present invention, 
including a water-soluble quaternary ammonium compound, 
an oil-soluble quaternary ammonium compound, a low 
molecular weight polydimethylsiloxane, and an acid- 
neutralized amidoamine compound, surprisingly and 
unexpectedly have an improved ability to impart hair 
conditioning properties to hair.

Therefore, the method and composition of 
the present invention impart exceptional hair condi-
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tioning properties to treated hair usually demonstrated 
only by compositions including a much higher percentage 
of active ingredients. It is both surprising and 
unexpected for a composition of the present invention,

5 including a water-soluble quaternary ammonium compound, 
an oil-soluble quaternary ammonium compound, a low 
molecular weight polydimethylsiloxane and an acid- 
neutralized amidoamine compound, to impart such im­
proved hair conditioning properties when the total

10 amount of active ingredients is present in such a 
small percentage.

In addition, the method of the present inven­
tion provides the further benefits of not leaving the 
hair tacky or sticky? not forming a crust and therefore

15 providing combability? and providing manageable and
styleable hair having body. In addition, after treat­
ing the hair with the composition of the present inven­
tion, the hair feels natural and thickened, has body, 
is soft, shiny, manageable, and combable. These bene-

2q ficial effects can be achieved by using an aqueous or 
non-aqueous spray or solution formulation or emulsion 
formulation .

Obviously, many modifications and variations 
of the invention as hereinbefore set forth can be

25 made without departing from the spirit and scope there­
of and therefore only such limitations should be im­
posed as are indicated by the appended claims.

30

35
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The claims defining the invention are as follows:
1. A hair-treating composition comprising at least about 0.35% by

weight of a water-soluble quaternary ammonium compound, as hereinbefore
described, wherein the water-soluble quaternary ammonium compound has the

5 general structure:

Rn-N-R'8 10 X ,
R 11

wherein Rg is an alkyl group including from about 8 to about 18 carbon 

atoms; Rg is selected from the group consisting of an alkyl group 
including from about 8 to about 18 carbon atoms, a hydrogen atom, 5

10 methyl group, an ethyl group, a hydroxymethyl group and a hyaroxyethyl 
group; R^q is selected from the group consisting of a benrvl group, a 
hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and 
a hydroxyethyl group; is selected from the group consisting of a 

hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and
15 a hydroxyethyl group; and X is selected from the group consisting of 

chloride, methosulfate, ethosulfate and nitrate; from about 0.4% to about 

15% by weight of an oil-soluble quaternary ammonium compound, as 
hereinbefore described, wherein the oil-soluble quaternary ammonium 
compound has the general structure:

20 R12“tl’R14 Z",

R 15

wherein P12 is an alkyl group including from about 14 to about 22 
carbon atoms; Rlg is selected from the group consisting of an alkyl 

group including from about 14 to about 22 carbon atoms., a methyl group 
and an ethyl group; R^ is selected from the group consisting of a 

25 benzyl group, a methyl group and an ethyl group; Rlg is selected from 
the group consisting of a methyl group and an ethyl group; and Z is 
selected from the group consisting of chloride, bromide, methosulfate, 
ethosulfate, tosylate, acetate and phosphate; from about .1% to about 5%

i/1277v
Ulhfa
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by weight of an acid-neutralized amidoamine wherein the acid-neutralized 
amidoamine comprises an amidoamine compound having the general structure:

0 Rn 0ll 13 ll
R1-C-NH-R2-N-R4 or R.,-C-NH-R2-Y,

wherein R^ is a fatty acid chain containing from about 11 to about 21
5 carbon atoms; R2 is an alkylene group containing from two to about four

carbon atoms; Rg is hydrogen, a methyl group, an ethyl group or a
hydroxyalkylene group containing from one to about three carbon atoms;
R4 is a methyl group, an ethyl group or a hydroxyalkylnne group 

containing from one to about three carbon atoms; and Y is an organic

10 heterocyclic nitrogen-containing moiety; from about 0.1% to about 2% by 
weight of a low molecular weight polydimethyl siloxane; and a suitable 
liquid vehicle.

2. The hair-treating composition of claim 1 wherein the 
composition includes the water-soluble quaternary ammonium compound in an

15 amount ranging from about 0.35% to about 57« by weight of the composition.
3. The hair-treating composition of claim 1 wherein the 

composition includes the water-soluble quaternary ammonium compound in an 
amount ranging from about 0.35% to about 3% by weight of the composition.

4. The hair-treating composition of any one of claims 1 to 3 
20 wherein the water-soluble quaternary ammonium compound has the general

structure:

-,+

R8-f-R10 
R11

wherein Rg is an alkyl group including from about 8 to about 18 carbon 
atoms; Rg is selected from the group consisting of an alkyl group 

25 including from about 8 to about 18 carbon atoms, a hydrogen atom, a 
methyl group, an ethyl group, a hydroxymethyl group and a hydroxyethyl 
group; R1Q is selected from the group consisting of a benzyl group, a 

hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and 
a hydroxyethyl group; R^ is selected from the group consisting of a 

hydrogen atom, a methyl group,
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an ethyl group, a hydroxymethyl group and a hydroxy­
ethyl group; and X is selected from the group consist­
ing of chloride, methosulfate, ethosulfate and nitrate.

5. The hair-treating composition of claim 
1 wherein the water-soluble quaternary ammonium com­
pound includes a cation comprising at leas, one quater­
nary nitrogen atom and one or two long chain alkyl 
groups including from about 8 to about 18 carbon atoms.

6. The hair-treating composition of claim 
5 wherein the quaternary nitrogen atom of the cation 
of the water-soluble quaternary ammonium compound 
includes one long chain alkyl group including from 
about 8 to about 18 carbon atoms as a substituent;
and three substituents selected from the group consist­
ing of a hydrogen atom, a methyl group, an ethyl group, 
a hydroxymethyl group, a hydroxyethyl group and combi­
nations thereof.

7. The hair-treating composition of claim
Cj β *9 9

5 wherein the quaternary nitrogen atom of the cation 
" ’ of the water-soluble quaternary ammonium compound

• includes two long chain alkyl groups including from
about 8 to about 18 carbon atoms as substituents; and 
two substituents selected from the group consisting

2°, of a hydrogen atom, a methyl group, an ethyl group, ac· © c ©
οβ·>β ’ hydroxymethyl group, a hydroxyethyl group and combina-

" ' tions thereof.

8. The hair-treating composition of claim 
5 wherein the quaternary nitrogen atom of the cation 
of the water-soluble quaternary ammonium compound 
includes one long chain al ‘/1 group including from 
about 8 to about 18 carbon atoms as a substituent; 
one benzyl group as a substituent; and two substituents 
selected from the group consisting of a hydrogen atom,
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a methyl group, an ethyl group, a hydroxymethyl group, 
a hydroxyethyl group and combinations thereof.

9. The hair-treating composition of claim 
5 wherein the quaternary nitrogen atom of the cation 
of the water-soluble quaternary ammonium compound 
includes two long chain alkyl groups including from 
about 8 to about 18 carbon atoms as a substituent;
one benzyl group as a substituent; and one substituent 
selected from the group consisting of a hydrogen atom, 
a methyl group, an ethyl group, a hydroxymethyl group, 
a hydroxyethyl group and combinations thereof.

10. The hair-treating composition of claim 
5 wherein the quaternary nitrogen atom of the cation 
of the water-soluble quaternary ammonium compound 
includes one long chain alkyl group including from 
about 8 to about 18 carbon atoms as a substituent; 
and one heterocyclic nitrogen-containing moiety as a 
substi tuent.

11. The hair-treating composition of claim 
10, wherein the heterocyclic nitrogen-containing moiety 
is morpholine.

12. The hair-treating composition of claim 
11 wherein the quaternary nitrogen atom of the cations 
of the water-soluble quaternary ammonium compound 
further includes a hydrogen atom, a methyl group, an 
ethyl group, a hydroxymethyl group or a hydroxyethyl 
group as a substituent.

13. The hair-treating composition of claim 
10 wherein the heterocyclic nitrogen containing moiety 
is pyridine.
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14. The hair-treating composition of claim 
1 wherein the water-soluble quaternary ammonium com­
pound includes an anion selected from the group con­
sisting of chloride, methosuifate, ethosulfate and 
nitrate .
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15. The hair-treating composition of claim 
1 wherein the water-soluble quaternary ammonium com­
pound is selected from the group consisting of 
laurtrimonium chloride; Quaternium-16; lauralkonium 
chloride; olealkonium chloride; dilauryldimonium 
chloride; cetalkonium chloride; dicetyldimonium 
chloride; laurylpyridinium chloride; cetylpyridinium 
chloride; soyatrimonium chloride; Polyquaternium-6; 
Polyquaternium-7; guarhydroxypropyltrimonium chloride; 
Polyguaterrtium-11? Polyquaternium-5; Polyquaternium- 
10; Polyquaternium-24; cetrimonium chloride; Quater- 
nium-24; mytrimonium chloride; PEG-2 Cocomonium 
chloride; PEG--2 Cocoyl Quaternium-4; PEG-15 Cocoyl 
Quaternium-4; PEG-2 Stearyl Quaternium-4; Peg-15 
Stearyl Quaternium-4; Peg-2 Oleyl Quaternium-4; PEG- 
15 Oleyl Quaternium-4; and combinations thereof.

0 t>
0 «

16. The hair-treating composition of claim 
15 wherein the water-soluble quaternary ammonium com­
pound is selected from the group consisting of cetri­
monium chloride, laurtrimonium chloride, Quaternium- 
16, lauryipyridinium chloride, mytrimonium chloride, 
Quaternium-24, soyatrimonium chloride, cetylpyridinium 
chloride, cetalkonium chloride, olealkonium chloride, 
dicetyldimonium chloride, lauralkonium chloride, Poly- 
quaternium-11, and combinations thereof.

17. The hair-treating composition of claim 
1 wherein the composition includes the oil-soluble 
quaternary ammonium compound in an amount ranging



lob
-66-

from about 0.4% to about 7% by weight of the composi­
tion.

18. The hair-treating composition of claim 
1 wherein the oil-soluble quaternary ammonium compound 
has the general structure:

. Rl3 - 
R12-N-Ri4ί

+
z-,
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- Rl5 -*
wherein Rg2 is an alkyl group including from about 14 
to about 22 carbon atoms; R13 is selected from the 
group consisting of an alkyl group including from 
about 14 to about 22 carbon atoms, a methyl group and 
an ethyl group; Rg4 is selected from the group consist­
ing of a benzyl group, a methyl group and an ethyl 
group; Rg5 is selected from the group consisting of a 
methyl group and an ethyl group; and Z is selected 
from the group consisting of chloride, bromide, metho­
sulfate, ethosulfate, tosylate, acetate and phosphate.
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19. The hair-treating composition of claim 
1 wherein the oil-soluble quaternary compound includes 
a cation comprising at least one quaternary nitrogen 
atom and one or two long chain alkyl groups including 
from about 14 to about 22 carbon atoms.
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20. The hair-treating composition of claim 
19 wherein the quaternary nitrogen atom of the cation 
of the oil-soluble quaternary ammonium compound in­
cludes one long chain alkyl group including from about 
14 to about 22 carbon atoms as a substituent; and 
three methyl groups, ethyl groups, or combinations 
thereof as substituents.

21. The hair-treating composition of claim 
19 wherein the quaternary nitrogen atom of the cation 
of the oil-soluble quaternary ammonium compound in-

to
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eludes two long chain alkyl groups including from 
about 14 to about 22 carbon atoms as a substituent; 
and two methyl groups, ethyl groups, or combinations 
thereof as substituents.

22. The hair-treating composition of claim 
19 wherein the quaternary nitrogen atom of the cation 
of the oil-soluble quaternary ammonium compound in­
cludes one long chain alkyl group including from about 
14 to about 22 carbon atoms as a substituent; one 
benzyl group; and two methyl groups, ethyl groups or 
combinations thereof as substituents.

• 23. The hair-treating composition of claim
• 19 wherein the quaternary nitrogen atom of the cation
• of the oil-soluble quaternary ammonium compound in­
; eludes two long chain alkyl groups including from
ti·' . :

about 14 to about 22 carbon atoms as a substituent; 
one benzyl group; and one methyl group or ethyl group 
as a substituent.

β ί I 5
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," 24. The hair-treating composition of claim
£ ·

19 wherein the quaternary nitrogen atom of the cation 
« of the oil-soluble quaternary ammonium compound in­

cludes one long chain alkyl including from about 14 
to about 22 carbon atoms as a substituent; and one 
organic heterocyclic nitrogen-containing moiety as a 
substituent.

25. The hair-treating composition of claim 
24, wherein the heterocyclic nitrogen-containing moiety 
is morpholine.

26. The hair-treating composition of claim 
25 wherein the quaternary nitrogen atoms of the cation 
of the oil-soluble quaternary ammonium compound further
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includes a methyl group or an ethyl group as a sub- 
st i tuent.
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27. The hair-treating composition of claim 
24 wherein the heterocyclic nitrogen-containing moiety 
is pyridine .

28. The hair-treating composition of claim 
1 wherein the oil-soluble quaternary ammonium compound 
includes an anion selected from the group consisting 
of chloride, bromide, methosulfate, ethosulfate, 
tosylate, acetate and phosphate.

29. The hair-treating composi' ~>n of claim
1 wherein the oil-soluble quaternary ammonium compound 
is selected from the group consisting of cetethyldi- 
monium bromide; cetrimonium tosylate; stearalkonium 
chloride; distearyldimonium chloride; ' ,. ‘nium-18;
cetrimonium bromide; cetethylmorpholini„ thosulfate; 
behenalkonium chloride; behentrimonium chloride; mytri- 
monium bromide; and combinations thereof.

30. The hair-treating composition of claim 
1 wherein the oil-soluble quaternary ammonium compound 
is selected from the group consisting of distearyldi­
monium chloride, stearalkonium chloride, behenalkonium 
chloride, mytrimonium bromide, cetethylmorpholinium 
ethosulfate, and combinations thereof.

31. The hair-treating composition of claim 
1 wherein the ratio of the water-soluble quaternary 
ammonium compound to the oil-soluble quaternary am­
monium compound is in the range of about 0.1 to 1 to 
about 0.6 to 1.

32. The hair-treating composition of claim 
1 wherein the ratio of the water-soluble quaternary



ammonium compound to the oil-soluble quaternary am­
monium compound is in the range of about 0.25 to 1 to 
about 0.45 to 1.

33. The hair-treating composition of claim 
1 wherein the composition includes the acid-neutralized 
amidoamine in an amount ranging from about 0.1% to 
about 2% by weight of the composition.

34.
1 wherein the 
an amidoamine

The hair-treating composition of claim 
acid-neutralized amidoamine comprises 
compound having the general structure:

♦ ί 1

t
ί

0
II I

Rl-C-NH-R2-N“R4 or

0
II

Rl-C-NH-R2“Yr

Γ, wherein R]_ is a fatty acid chain containing from about
t r ' ■
« t1 11 to about 21 carbon atoms; R2 is an alkylene group
(It

containing from two to about four carbon atoms; R3 is 
hydrogen, a methyl group, an ethyl group or a hydroxy­
alkylene group containing from one to about three 
carbon atoms; R4 is a methyl group, an ethyl group orβ 4« ί

«»»’, a hydroxyalkylene group containing from one to about
” ’ three carbon atoms; and Y is an organic heterocyclic

ί »" nitrogen-containing moiety.

35. The hair-treating composition of claim 
34 wherein the amidoamine compound is selected from 
the group consisting of stearamidoethylethanolamine, 
stearamidoethyldiethanolamine , isostearamidopropylmor- 
pholine, stearamidopropylmorpholine, stearamidopropyl- 
dimethylamine, diethylaminoethyl stearamide, dimethyl- 
aminopropyl myristamine, and combinations thereof.

36. The hair-treating composition of claim
34 wherein the amidoamine compound is neutralized
with an acid selected from the group consisting of
hydrochloric acid, sulfuric acid, nitric acid, phos-



-ΛΟ

phoric acid, lactic acid, tartaric acid, acetic acid, 
citric acid, gluconic acid, glycolic acid, propionic
acid and combinations thereof.
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37. The hair-treating composition of claim
1 wherein the acid-neutralizsd amidoamine is selected
from the group consisting of stearamidoeth 'lethanol- 
amine phosphate, stearamidoethylethanolamine lactate,
stearamidoethylethanolamine acetate, stearamidoethyl­
ethanolamine citrate isostearamidopropylmorpholine 
phosphate, isostearamidopropylmorpholine lactate, 
isostearamidopropylmorpholine acetate, isostearamido­
propylmorpholine citrate, stearamidopropylmorpholine 
phosphate, stearamidopropylmorpholine lactate, stear­
amidopropylmorpholine acetate, stearamidopropylmorpho­
line citrate, steararoidopropyldimethylamine phosphate, 
stearamidopropyldimethylamine lactate, stearamidopropyl 
dimethylamine acetate, stearamidopropyldimethylamine
citrate and combinations thereof.

ft ft β ft0 Oft ft ft ft
ft Q 0 ft 

ft ft 1
* ft <

38. The hair-treating composition of claim
1 wherein the composition includes the low molecular 
weight polydimethylsiloxane in an amount ranging from

f4 about 0.2% to about 1% by weight of the composition.

39. The hair-treating composition of claim
1 wherein the low molecular weight polydimethylsiloxane 
is a linear polydimethylsiloxane or a cyclic polydi­
methylsiloxane .

40. The hair-treating composition of claim
39 wherein the linear polydimethylsiloxane has a vis­
cosity at 25°C in the range from about 0.5 centistokes 
to about 5 centistokes and a boiling point at atmo­
spheric pressure ranging from about 100°C to about
250°C.

J
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41. The hair-treating composition of claim 
40 wherein the linear polydimethylsiloxane is selected 
from the group consisting of hexamethyldisiloxane, 
octamethyltrisoloxane, decamethyltetrasiloxane and 
combinations thereof.

42. The hair-treating composition of claim 
39 wherein the cyclic polydimethylsiloxane has a vis­
cosity at 25°C of from about 2 to about 6 centistokes 
and a boiling point at atmospheric pressure ranging 
from about 170°C to about 220°C.

43. The hair-treating composition of claim 
42 wherein the cyclic polydimethylsiloxane is selected 
from the group consisting of hexamethylcyclotrisoloxane, 
ocatamethylcyclotetrasiloxane, decamethylcyclopenta- 
siloxane, dodecamethylcyclohexasiloxane and combina­
tions thereof.

44. The hair-treating composition of claim 
1 wherein the suitable liquid vehicle comprises water.

45. The hair-treating composition of claim 
44 wherein the liquid vehicle further comprises from 
about 1% to about 100% by weight relative to the total 
weight of the liquid vehicle of a lower alcohol, a 
polyol, a glycol, a glycol ether, or combinations 
thereof .

46. The hair-treating composition of claim 
44 wherein the liquid vehicle further comprises from 
about 1% to about 100% by weight relative to the total 
weight of the liquid vehicle of ethyl alcohol, iso­
propyl alcohol, glycerol, 2-butoxyethanol, ethylene 
glycol, ethylene glycol monoethyl ether, propylene 
glycol, diethylene glycol monoethyl ether, diethylene 
glycol monomethyl ether or combinations thereof.
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47. The hair-treating composition of any one of claims i to 46 

wherein the composition has a pH of from about 4 to about 7.
48. The hair-treating composition of claim 47 wherein the 

composition has a pH of from about 5.5 to about 6.5.
5 49. The hair-treating composition of any one of claims 1 to 48

wherein the composition includes the water-soluble quaternary ammonium 
compound, the oil-soluble quaternary ammonium compound, the 

acid-neutralized amidoamine and the low molecular weight
polydimethylsiloxane in a total amount ranging from about 1% to about 4%

10 by weight of the composition.
50. The hair-treating composition of any one of claims 1 to 48 

wherein the composition includes the water-soluble quaternary ammonium 
compound, the oil-soluble quaternary ammonium compound, the acid- 
neutralized amidoamine and the low molecular weight polydimethylsiloxane

15 in a combined maximum amount of about 3% by weight of the composition.
51. A method of treating hair comprising contacting the hair for a 

sufficient time with a Hair-treating composition comprising at least 
about 0.35% by weight of a water-soluble quaternary ammonium compound, as 

hereinbefore described, wherein the water-soluble quaternary ammonium
20 compound has the general structure:

«1 +

R8-|J_R10 

R11

X",

wherein Rg is an alkyl group including from about 8 to about 18 carbon 
atoms; Rg is selected from the group consisting of an alkyl group 
including from about 8 to about 18 carbon atoms, a hydrogen atom, a

25 methyl group, an ethyl group, a hydroxymethyl group and a hydroxyethyl 
group; R^Q is selected from the group consisting ^f a benzyl group, a 
hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and 
a hydroxyethyl group; R^ Is selected from the group consisting of a 
hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and

30 a hydroxyethyl group; and X is selected from the group consisting of 
chloride, methosulfate, ethosulfate and nitrate; from about 0,4% to about 
15% by weight of an oil-soluble quaternary ammonium compound, as 
hereinbefore described, wherein the oil-soluble quaternary ammonium

. TQW/1277V 
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compound has the general structure:
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wherein is an alkyl group including from about 14 to about 22 
carbon atoms; R13 is selected from the group consisting of an alkyl

5 group including from about 14 to about 22 carbon atoms, a methyl group 
and an ethyl group; R14 is selected from the group consisting of a 
benzyl group, a methyl group and an ethyl group; R^5 is selected from 

the group consisting of a methyl group and an ethyl group; and Z is 
selected from the group consisting of chloride, bromide, methosulfate,

10 ethosulfate, tosylate, acetate and phosphate; from about .1% to a.iout 5% 
by weight of an acid-neutralized amidoamine, wherein the acid-neutralized 
amidoamine comprises an amidoamine compound having the general structure:

0
RrC-NH-R2- -R4 or

0
II

R -C-NH-R2-Y,

/ wherein R^ is a fatty acid chaii. containing from about 11 to about 21
·;··'■ 15 carbon atoms; R2 is an alkylene group containing from two to about four

' carbon atoms; R3 is hydrogen, a methyl group, an ethyl group or a
... hydroxyalkylene group containing from one to about three carbon atoms;

R4 is a methyl group, an ethyl group or a hydroxyalkylene group 
containing from one to about three carbon atoms; and Y is an organic

20 heterocyclic nitrogen-containing moiety; from about 0.1% to about 2% by 
weight of a lew molecular weight polydimethylsiloxane; and a suitable 
liquid vehicle.

52. The method of claim 51 further comprising rinsing the hair 
with water after contacting the hair with the hair-treating composition

25 for a sufficient time.

53. A hair-treating composition substantially as herein described 
with reference to any one of Examples 10, 13, 14, 16, 17, 18, τ9, 20, 21, 
22, 23, 24, 25 or 26.

54. A process of preparing a hair-treating composition which 
Process substantially as herein described with reference to any one of

2 . "'TCW/ 1277 V,-o S* J
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Examples 16, 17, 18, 19, 20, 21, 22, 23, 24, 25 or Zb.
55. A method of treating hair of a mammal, comprising contacting

the hair for a sufficient time to condition the hair with a hair-treating 
composition as defined in claim 53.

5 56. The method of claim 55 further comprising rinsing the hair
with water after contacting the hair with the hair-treating composition 
for a sufficient time,

DATED this TENTH day of DECEMBER 1991 
Helene Curtis, Inc.

·>’·’ Patent Attorneys for the Applicant
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METHOD AND COMPOSITION TO IMPART IMPROVED

CONDITIONING PROPERTIES TO THE HAIR

Abstract of the Disclosure
A method of imparting improved conditioning properties to hair 

5 comprising treating the hair with a composition comprising a water-
soluble quaternary ammonium compound, wherein the water-soluble 
quaternary ammonium compound has the general structure:

T +

R8"f"R10 x",
R n

wherein Rg is an alkyl group including from about 8 to about 18 carbon
10 atoms; Rg is selected from the group consisting of an alkyl group 

including from about 8 to about 18 carbon atoms, a hydrogen atom, a 

methyl group, an ethyl group, a hydroxymethyl group and a hydroxyethyl 
group; is selected from tne group consisting of a benzyl group, a 

hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and
15 a hydroxyethyl group; R^ is selected from the group consisting of a 

hydrogen atom, a methyl group, an ethyl group, a hydroxymethyl group and 
a hydroxyethyl group; and X is selected from the group consisting of 
chloride, methosulfate, ethosulfate and nitrate, such as cetrimonium 
chloride; an oil-soluble, water-dispersible quaternary ammonium compound,

20 wherein the oil-soluble quaternary ammonium compound has the general 
structure:

-1 +

R12“i"R14
R 15

wherein ., is an alkyl group including from about 14 to about 22 

carbon atoms; R^ is selected from the group consisting of an alkyl 
25 group Including from about 14 to about 22 carbon atoms, a methyl group 

and an ethyl group; is selected from the group consisting of a 
benzyl group, a methyl group and an ethyl group; R15 is selected from 
the group consisting of a methyl group and an ethyl group; and Z is 
selected from the group consisting of chloride, bromide, methosulfate, 
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ethosulfate, tosylate, acetate and phosphate, such as distearyldimonium 
chloride; an acid-neutralized amidoamine compound, wherein an amidoamine 

having the general formula;

p nn

2 2

5 wherein R1 is a fatty acid chain containing from about 11 to about 21 
carbon atoms, R2 is an alkylene group containing from two to about four 
carbon atoms, R3 is hydrogen, methyl, ethyl or a hydroxyalkylene group 
containing from one to about three carbon atoms, R^ is methyl, ethyl or 
a hydroxyalkylene group containing from one to about three carbon atoms,

10 and Y is a heterocyclic nitrogen-containing moiety, like morpholine or 
pyridine, is neutralized with a suitable acid, such as the amidoamine 

compound Stearamidoethylethanol amine neutralized with phosphoric acid; 
and a low molecular weight polydimethylsiloxane compound, such as cyclo- 
methicone. The method and composition unexpectedly provide improved

15 hair-conditioning properties such as wet feel, wet ana dry combing, 
manageability, sheen, luster, body and overall hair condition.


