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ABSTRACT OF THE DESCLOSURE 

An aqueous shampoo composition of improved foam 
ing and lathering power includes a major proportion of 
aqueous solvent medium and minor proportions of higher 
fatty alcohol sulfate and of a 1-hydroxy-lower alkyl, 2 
higher alkyl imidazoline, at a slightly basic pH. 

SUBJECT OF THE INVENTION 

This invention relates to a shampoo of improved foam 
ing and lathering characteristics, which is also of satis 
factory high viscosity and condition the hair well. It 
comprises an aqueous solution of a salt of higher fatty 
alcohol sulfuric acid and a substituted imidazoline in an 
aqueous medium, at a slightly basic pH. 

BACKGROUND OF THE INVENTION 

In addition to being required to clean well, commercial 
ly successful shampoos for human hair, especially those 
intended to appeal to feminine purchasers, are required to 
be of excellent foaming and lathering powers, to have a 
desired high viscosity and to leave the hair conditioned 
after shampooing. Much research has been done in an 
effort to improve these characteristics of shampoos. 
With respect to detergency, many of the available syn 

thetic organic surface active agents and detergents are 
capable of cleaning the hair and removing excess oil 
from it. In fact, most of them are almost too good in this 
respect, because they leave the hair devoid of oil, ex 
cessively dry and subject to “fly-away' electrostatic effects, 
frizziness, brittleness and splitting, all of which are 
characteristics of hair from which desired “conditioning' 
oil has been removed. In addition to cleaning too well, 
many of the shampoo active ingredients are so effective 
that only small proportions of them are used in shampoos 
and the results are often products of low viscosity, which 
appear to the consumer to be watery. Additionally, al 
though most of the shampoos possess significant foaming 
powers, often the foams are lacy, drain excessively fast, 
and the bubbles break and disappear quickly. Further 
more, some give a very thin lather. 

For the above reasons, shampoos for use on the human 
hair based only on higher alcohol sulfates are often not 
satisfactory. Thus, to such shampoos there are usually 
added foam builders or stabilizers, thickeners, and condi 
tioning agents, such as lipophilic materials which may be 
deposited to some extent on the hair to replace the re 
moved oils. 
The substituted imidazolines such as 1-beta-hydroxy 

lower alkyl, 2-higher alkyl imidazolines, are known sur 
face active materials, the salts of which are of higher 
water solubilities than the free amines. The substituted 
imidazolines of this type are unsatisfactory as the sole or 
principal detersive constituents of shampoos intended for 
use on human hair. They often behave much like cationic 
compounds and therefore, are generally considered to 
be incompatible with anionic surface active agents. 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
DESCRIPTION OF THE ENVENTION 

Despite the objectionable reaction which might have 
been expected, it has now been found that an aqueous 
shampoo can be made comprising a higher alcohol sulfate 
detergent Salt and a substituted imidazoline, such as 1 
beta-hydroxy-lower alkyl, 2-higher alkyl imidazoline. Such 
shampoo, in addition to possessing excellent detersive 
powers, is of improved foaming and lathering character 
istics, even when compared to the best commercially 
available foaming agents, the higher acyl di-lower alkanol 
amides and the higher alkyl di-lower alkyl amine oxides. 
The shampoos made are also af desirable increased viscos 
ity and satisfactorily condition the hair, minimizing dry 
ness and electrostatic effects, giving good wet combing 
characteristics and improving the lustre of the hair. 

In accordance with the present invention, an aqueous 
shampoo composition of improved foaming and lathering 
power comprises a major proportion of aqueous solvent 
medium, a minor proportion of a higher alcohol sulfate 
and a minor proportion, less than half the higher alcohol 
sulfate content, of a 1-hydroxylower alkyl, 2-higher alkyl 
imidazoline, at a pH of from about 7.5 to 9.5. In a prefer 
red embodiment of the invention the higher alcohol sul 
fate detergent is a fatty alcohol sulfate, e.g., triethanol 
amine lauryl sulfate, the substituted imidazoline is 1-beta 
hydroxyethyl, 2-higher alkyl imidazoline, in which the 
higher alkyl portion is fatty, preferably a mixture of long, 
straight-chain hydrophobe groups derived from coconut 
oil, the pH is from 7.6 to 8.4 and the composition in 
cludes from 15 to 25% of the alcohol sulfate, from 1 
to 10% of the substituted inidazoline and 65 to 84% of 
the aqueous solvent medium, which is essentially water. 
The higher alcohol sulfate detergent constituent of the 

invention includes various compounds of this type which 
are sufficiently water soluble, very effective in cleaning 
human hair and compatible with the present imidazolines. 
The higher alkyl portion is preferably lauryl or myristyl 
or mixtures of higher alkyls, preferably straight chained 
or fatty alkyls which average about 12 to 14 carbon atoms 
per group. Although various mixtures of such alkyls, sub 
stantially all of which are within the carbon content range 
of 8 to 18, are useful, those which are either pure lauryl 
or myristy or which are mixtures of alkyls corresponding 
to the higher fatty alcohols derivable from natural oils, 
such as coconut oil, are preferred. The alkyl mixture 
derived from coconut oil is designated as cocyl herein and 
contains about 8% C, 7% C, 48% C, 18% C, 9% 
C and 10% C. Generally, such alkyls will have an even 
number of carbon atoms and will be terminally joined to 
the sulfate portion of the molecule but groups of odd 
number of carbon atoms may also be used. Also, a 
proportion of the higher alkyl content may be non-ter 
minally sulfated but usually this is only a minor pro 
portion, preferably less than 10%. 
The salt-forming portions of the higher alkyl sulfates 

may be any of the various suitable bases generally em 
ployed to make such detergents that are used in sham 
poos. Although sodium, potassium, magnesium and am 
monium ions have been so utilized, the most highlv pre 
ferred compounds, which exhibit a surprisingly effective 
foam- and lather-enhancing activity, in addition to in 
creasing viscosity and improving conditioning properties. 
are the lower alkanolamines. Of these, the mono- and 
dialkanolamines are useful but the trialkanolamines are 
considered far superior, having exceptionally good im 
proving effects on the shampoos with respect to the prop 
erties previously mentioned. Of the alkanolamines, the 
lower alkanolamines, in which the alkyl is of 1 to 4 car 
bon atoms, are useful in the practice of this invention and 
the most preferred are those of 2 to 3 carbon atoms, e.g., 
ethyl, propyl and isopropyl. 
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Exemplary of the best higher fatty alcohol sulfates for 
the practice of this invention are triethanolamine lauryl 
sulfate; triisopropanolamine lauryl sulfate; triethanolamine 
myristyl sulfate; triethanolamine higher fatty cocyl (cocyl 
being a mixture of higher alkyls obtainable from coconut 
oil) sulfate; tri-isopropanolamine cocyl sulfate; and tri 
ethanolamine mixed lauryl-myristyl sulfate. Other alcohol 
sulfate detergents that may be used, preferably in mix 
ture with those previously mentioned, are the correspond 
ing dialkanolamine and monoalkanolamine salts, e.g., di 
ethanolamine lauryl sulfate; monoethanolamine myristyl 
sulfate; monoisopropanolamine cocyl sulfate; and di-t- 
butanolamine cocyl sulfate. 

In addition to the various lower alkanolamine sulfates, 
there may be employed, preferably mixed with such com 
pounds, other alcohol sulfate Salts, Such as the ammo 
nium, sodium, potassium and magnesium salts, also 
usually as minor proportions of the shampoo alcohol sul 
fate content. Most preferred of these compounds are such 
as magnesium lauryl Sulfate, ammonium lauryl sulfate, 
Sodium cocyl sulfate and potassium cocyl sulfate. 
The substituted imidazolines which coact with the al 

cohol sulfates to produce improved shampoo compositions 
are those in which substitution is by a hydroxy-lower 
alkyl group and a higher alkyl, which substituents are on 
a nitrogen and a carbon of the imidazoline. The particu 
lar substituted imidazolines which have been found to 
produce greatly improved foaming, lathering, thickening 
and conditioning properties are those wherein substitu 
tions are at adjoining ring atoms, particularly the 1- and 
2- atoms. Thus, 1-hydroxy-lower alkyl, 2-higher alkyl 
imidazolines produce the effects mentioned. Although in 
various compositions and sometimes, even in solutions, 
it may be considered that the substituted imidazolines 
form salts, they will be discussed herein as if this is not 
the case, especially because the present compounds are 
employed primarily in basic solutions and salt formation 
usually occurs principally by reaction with acidic com 
pounds, such as hydrochloric acid. Furthermore, many 
of the imidazoline salts, such as those formed with higher 
fatty acids, alkyl aryl sulfonic acids or similar surface 
active or detergent acids, are often water insoluble and 
would not be useful to make improved shampoo com 
positions such as those of the present invention. Although 
the free base form of the substituted imidazoline may also 
normally be considered to be insoluble in water, it has 
been found that it is sufficiently soluble in aqueous deter 
gent solutions, such as the alcohol sulfates previously 
mentioned, to be useful in shampoos and to improve 
their properties in the ways mentioned. Solubilities of 
these compounds in such solutions are increased by hav 
ing the free hydroxyl group on the lower alkyl in the 
1-position and having the carbon atom content of the 
alkyl substituent in the 2-position sufficiently low to pro 
duce satisfactory solubility. 
The hydroxyalkyl substituent on the 1-nitrogen of the 

ring is a hydroxy-lower alkyl, usually of 1 to 6 carbon 
atoms, preferably of 1 to 4 carbon atoms and most pref 
erably of 2 to 3 carbon atoms, e.g., hydroxyethyl. Al 
though it is preferred for the hydroxyl group to be ter 
minally located on the alkyl substituent, as far away from 
the nitrogen as possible, in some cases intermediate posi 
tions will also be active. Similarly, whereas straight 
chain alkyl groups are also most useful, in Some cases 
branched chain hydroxyalkyl groups may comprise a part 
or all of the substituent on the 1-nitrogen. The alkyl 
substituent at the 2-position is a higher alkyl of 7 to 17 
carbon atoms, which is preferably a normal alkyl and 
which is terminally joined to the 2-carbon. In some cases 
branching and non-terminal joinders may be useful. For 
best water solubility, the carbon content and chain length 
of the higher alkyl substituent may be comparatively low. 
Thus, it is preferred to employ such higher alkyl groups 
containing from 7 to 13 carbon atoms, if pure materials 
are used, with the 11 carbon atom alkyl being the best. 
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4. 
Instead of pure materials, mixtures may be employed, in 
cluding those obtained from fatty acids derived from nat 
ural oils, such as coconut oil. These acids generally have 
most of the acyl groups of from 8 to 18 or 10 to 16 car 
bon atoms, with the constituents in larger proportions 
being those of 12 to 14 carbon atoms. It will be noted 
that the fatty acids used to make the substituted imidazo 
lines, as by reaction with an N-substituted ethylene di 
amine, are of one carbon atom more than the alkyl sub 
stituents on the imidazoline. See p. 142 of the text "Sur 
face Active Agents and Detergents,' vol. II (1958), by 
Schwartz, Perry and Berch. To vary the properties of 
the product it is possible to use other substituents on 
the 2-carbon, including unsaturated radicals, usually of 
15 to 17 carbon atoms. Nevertheless, it will most often 
be desirable to mix such materials with other compounds 
of greater hydrophilic nature so as to promote solubility 
of the imidazoline and to prevent precipitation of this 
active ingredient from the shampoo. 
In addition to the discovery that the substituted 

imidazolines described herein are unexpectedly beneficial 
in improving foam, lather and other properties of the 
present anionic detergent shampoos, it has been noted 
that such properties of the products, especially with re 
spect to viscosity increases, may be even further improved 
by having present a small proportion of a strong elec 
trolyte salt. Such salts are usually inorganic salts although 
in some cases organic salts such as sodium acetate, po 
tassium glyconate, triethanolamine hydrochloride and 
other salts having properties similar to those of a strong 
inorganic electrolyte are useful, especially when they con 
stitute only a part of the electrolyte content. Nevertheless, 
the best materials are those which are inorganic and 
which comprise salts of strong acids and bases, such as 
those of sulfuric acid, hydrochloric acid, hydrobromic acid 
or equivalent or similar acids and Sodium hydroxide, po 
tassium hydroxide, ammonium hydroxide, or similar bases. 
Of these compounds, the chlorides are preferred, especial 
ly the alkali metal chlorides, e.g., sodium chloride, po 
tassium chloride. The presence of small proportions of 
such materials increases the viscosities of alcohol sulfate 
substituted imidazoline shampoos or allow a reduction 
in the content of substituted imidazoline, with the obtain 
ing of a similar viscosity despite omission of some of 
the active ingredient, 
The solvent medium employed may be water, pref 

erably deionized water or water low in hardness ions, 
e.g., containing less than 50 parts per million of such 
ions, calculated as calcium carbonate. To aid in solubiliz 
ing active and adjuvant materials, e.g., perfumes, viscosity 
modifiers, coloring agents, comparatively small propor 
tions of organic solvents, such as alcohols, preferably the 
lower monohydric alcohols of 2 to 4 carbon atoms, e.g., 
ethanol, may be employed and it will sometimes be 
desirable also to use dihydric and trihydric alcohols of 
2 to 6 carbon atoms, e.g., ethylene glycol, propylene glycol, 
glycerol, diethylene glycol, dipropylene glycol. Other 
known solvents which are useful in shampoo composi 
tions may be included, providing that they have no un 
acceptable adverse effects on the final products of this 
invention. 
Most shampoos contain minor proportions of adjuvants 

to modify their properties and to improve acceptance by 
the consumer. Although the present shampoos are of 
desirable cleaning, foaming, lathering and conditioning 
properties and therefore do not require additives to pro 
duce these characteristics, they may still be benefited by 
the use of certain compatible adjuvants for other pur 
poses and, in some cases, the product may even be im 
proved by suplemental effects of adjuvants to modify the 
properties of the lather and further to condition the hair. 
Among the adjuvants that may be used are coloring 
agents, including water soluble dyes and water dispersible 
pigments, ultraviolet-absorbing chemicals; fluorescent 
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dyes; perfumes, preservatives; hydrolyzed animal protein 
conditioning agents; pH-adjusting materials, e.g., sodium 
hydroxide, sodium bicarbonate, buffers; lather and foam 
modifiers, e.g., dimethyl lauryl amine oxide; hair condi 
tioners, e.g., lauric myristic diethanolamide, free oils, 
monoglycerides; detergents, e.g., nonionic detergents such 
as the block copolymers of ethylene and propylene oxides 
(Pluronics8); bactericides; fungicides; bleaches; and se 
questering agents, e.g., sodium salts of ethylene diamine 
tetraacetic acid and alkali metal salts of nitrilotriacetic 
acid. 
The pH of the invented aqueous shampos will usually 

be slightly alkaline. It has been found that acidic pH's 
favor an interaction between the alcohol sulfate detergent 
constituent and the substituted imidazolines. Thus, pH's 
will be at least 7 but, to prevent irritation of the scalp, 
will be held to less than 11. Generally, the pH will be 
from 7.5 to 9.5, preferably from 7.6 to 8.4 and most 
preferably will be about 8. The pH's of 10% water dis 
persions of the various substituted imidazolines are usual 
ly over 11, making them generally unacceptable as 
shampoo constituents unless the pH is lowered. The 
presence of the trialkanolamine higher alkyl sulfate has 
the desirable effect of moderating the pH of the sub 
stituted imidazoline and the alcohol sulfate additionally 
aids in solubilizing the imidazoline. Furthermore, the de 
sirable hair conditioning, foaming, lathering and thicken 
ing properties of the described compositions are evidenced 
at the mentioned pH's. 
pH adjustment may be effected by using the desired 

proportions of trialkanolamine alkyl sulfate and sub 
stituted imidazoline, as will be described hereafter, or 
acids, bases or buffering agents may be utilized for such 
purpose. 
The higher alcohol sulfate, which is preferably a tri 

lower alkanolamine alcohol sulfate, to be present in an 
effective cleansing proportion, generally constitutes a 
minor proportion, from 8 to 40% of the final shampoo 
composition, preferably from 10 to 30% and most pref 
erably from 15 to 25% thereof. When more than 40 to 
49% is employed, shampoos will generally be too con 
centrated and the desired effects of the compositions may 
not be obtained to the greatest extent. When less than 
8% is used, detergency is diminished and solubilizing ef 
fects on the substituted imidazolines not sufficient to have 
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those compounds exert their beneficial effects to the de 
sired extent. 
The substituted imidazolines of the said 1-hydroxy 

lower alkyl, 2-higher alkyl imidazoline type usually con 
stitute 10% of the shampoo, preferably from 1 to 8% 
and most preferably from 2 to 5% thereof. In Such pro 
portions they can be satisfactorily solubilized and will 
have their desired thickening, foaming, lathering and 
conditioning effects on the alcohol sulfate shampoos. 
Normally, the contents of the mentioned substituted 
imidazolines will be less than half of the proportions of 
the higher alcohol sulfate constituents present. Of course, 
proportions of the imidazolines used will be adjusted, de 
pending on the solubilities of these and the other com 
ponent compounds. 
The electrolyte salt, present to aid in increasing the 

shampoo viscosity, will usually be in a proportion less 
than that of the 1-beta-hydroxy-lower alkyl, 2-higher 
alkyl imidazoline present and will generally be from 0.4 
to 10%, preferably from 0.9 to 8% and most preferably 
from about 1 to 6% of the shampoo. In such proportions 
the electrolyte effects a significant thickening action on 
the shampoo, while not adversely affecting clarity or 
solubility of the alcohol sulfate and the substituted 
imidazoline. Neither is it insolubilized by the presence of 
such materials, the organic Solvent and adjuvants. 
The solvent system will normally comprise a major 

proportion of the shampoo, except in some borderline 
cases wherein paste, cream or solid shampoos are made. 
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6 
With liquid shampoos, the solvent medium will be the 
major component, generally comprising from 51 to 90% 
of the shampoo and preferably from 65 to 84% thereof. 
Preferably, the solvent medium will be at least 80% 
Water and the balance will be 1 to 10% a lower mono 
hydric alcohol of 2 to 3 carbon atoms, but may also 
include glycerol, glycols and equivalent solvent materials. 
The proportions of the various solvents and components 
will be chosen for best compatibility and desired solvent 
effects with the other shampoo constituents. 
The various adjuvants previously mentioned may be 

present in the shampoos in proportions from 0 to 10% 
each but normally the amounts will be sufficiently low so 
that the total proportion of adjuvants is 10% or less of 
the shampoo, preferably 5% or less thereof. Each in 
dividual constituent will preferably comprise less than 5% 
of the shampoo and most often will be less than 2% 
thereof. 
The present shampoo compositions may be made in 

any suitable form, as clear liquids, solutions, lotions, 
pastes, gels or solids, but the liquids, especially the clear 
liquids, are preferred. The shampoos may be made by 
suitably blending the various constituents by any generally 
accepted technique for making such compositions. Usually, 
the alcohol sulfate will be dissolved in a portion of 
the water, the substituted imidazoline will be dispersed in 
another portion of water, sometimes with some additional 
Solvent present, and the various adjuvants, especially 
those which are considered to be lipophilic, will be dis 
persed in a different portion of the solvent medium, pref 
erably with a solubilizing proportion of a suitable solvent 
included. The imidazoline and alcohol sulfate portions 
will be blended together, with agitation, and possibly, 
with some heating to solubilize the constituents better. 
Generally, however, the temperature will not be raised 
over 60° C. After cooling of such mixture or solution, 
the solvent-water medium containing adjuvants will be 
added to it. Heating will be avoided, if possible. In some 
circumstances, some of the adjuvants may accompany 
either the alcohol sulfate or imidazoline constituent, 
rather than being initially blended with the other additives. 
No special instructions are required for use of the 

present compositions. The shampoos may be employed as 
shampoos normally are, usually being applied in two 
treatments to the hair, the initial application being to 
remove gross amounts of oils, sebum, dirt, hardness ions, 
lacquers and hair treatment chemicals and other mate 
rials, and the second application being to remove balances 
of Such materials and to deposit conditioning agent from 
the shampoo on the hair. To make a lather, from 1 to 
50% by weight of shampoo may be employed with water, 
preferably warm water, and usually from 5 to 30% and 
most preferably from about 8 to 25% of the shampoo 
will be used. This results in a thick cleansing and condi 
tioning lather which helps to float away the various un 
desirable materials from the hair and yet, leaves it sat 
isfactorily conditioned and not unduly dry or "electro 
static.” 
The advantages of the present shampoos were alluded 

to above, especially with respect to the superiorities of 
the Substituted imidazolines over comparable additives 
mentioned earlier. They are of improved viscosity, foam 
ing, lathering and haid conditioning powers, comparable 
to the best agents for such purposes previously discovered. 
They are often superior to the higher fatty acid di-lower 
alkanolamides and higher fatty alkyl dimethyl amine 
oxides. The substituted imidazolines and the alcohol sul 
fates both exert their cleansing effects and the alcohol 
Sulfates help to solubilize the substituted imidazolines. 
Despite the insolubility of the imidazolines in water, they 
are active in the present shampoos and do not adversely 
interact with the higher alkyl sulfates. Then too, the com 
positions are compatible with various adjuvants for other 
purposes. The Washed hair is easy to control, (manage 
able) and is not dry, brittle, frizzy or susceptible to “fly 
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away" due to the presence of electrostatic charges. The 
cleaning, lathing and conditioning properties are ob 
tainable despite the presence of comparatively large 
amounts of greases, oils, sebum or other deposits on the 
hair being washed. Thus, significant advantages attend 
the use of the present shampoos, which advantages are 
unpredictable from the natures of the constituents and 
are unobviously beneficial. 
The following examples describe preferred embodi 

ments of the present composition. It will be realized that 
modifications may be made in them by substitutions of 
equivalents or obvious replacements, without departing 
from the principles of the invention or its spirit. All parts 
given are by weight and all temperatures are in degrees 
centigrade, unless otherwise specified. 

EXAMPLE 1. 
Percent 

Triethanolamine lauryl sulfate ------------------ 20.0 
1-beta-hydroxyethyl, 2-higher alkyl * imidazoline -- 2.0 
Water, deionized ----------------------------- 710 
Ethanol (95%) ----------------------------- 7.0 
*Higher alkyl mixture derived from coconut oil fatty acids 

by “removal' of COOH therefrom in the reaction of the acids 
with substituted ethylene diamine, 
The above composition is prepared by dissolving the 

triethanolamine lauryl sulfate in half of the combined 
solution of water and alcohol and the substituted imidazo 
line is dispersed in the remaining half of such solution, 
after which the two are admixed at room temperature. 
A clear shampoo is obtained, with a pH of 7.8, without 
the addition of any pH modifier or buffer. The shampoo 
produced is of sparkling appearance and shows no in 
soluble residue or dispersed particles. It is stable for over 
one year and the constituents do not settle out in that time. 
When employed to shampoo the hair of human sub 

jects with normal, dry or oily hair and skin, whether 
brunette or blonde, the shampoo gives excellent cleaning, 
removing lacquers and residues from hair sprays, sebum, 
oil, soap film, dirt and other deposits on the hair and 
leaving it shining clean. Yet, the hair is not unduly dry 
and exhibits very little static or "flyaway' properties. It 
is readily manageable, combs easily, even when wet, and 
possesses an attractive lustre after drying. 
Some of the desirable properties of the shampoo in 

use are tested by both laboratory and actual use tests. 
Thus, foaming power and foam stability are measured 
in the presences of substantial proportions (3%) of syn 
thetic sebum, which normally acts to destroy foam. In 
such tests, the composition is compared to a similar one, 
in the formulation of which the only change is to utilize : 
2% of myristyl dimethyl amine oxide, a known foaming 
agent of excellent properties, in place of the substituted 
imidazoline. Tests are conducted by measuring the vol 
ume, in milliliters of foam generated from 100 milli 
liters of aqueous solution of shampoo, at both 10% and 
20% shampoo concentrations, after standard agitation 
procedures. Also measured are the times for the foams 
to drain from the maximum volumes generated to 75 
milliliters of liquid. Such time measurements are indi 
cators of foam stability and lathering power. Table 1 
below shows the results of such tests. 

10% concentration 

TABLE 1. 

Wolume 
Shampoo compositions (active ingredients) pH (ml.) 

20% triethanolamine laurylsulfate plus 2%, 1-beta 
hydroxyethyl, 2-alkyl imidazoline----------------- 7.8 325 

20% triethanolamine lauryl sulfate plus 2% myristyl 
dimethylamine oxide------------------------------- 7.3 325 

*See footnote in Example 1. 
As is seen from the table, at 10% shampoo concentra 

tion in water the substituted imidazoline is as effective 
in foaming power and stability (related to lathering 
power) as a well recognized foaming agent, myristyl 
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alkyl sulfate of this invention. At 20% concentration, 
corresponding more to the higher lathering concentra 
tions, it is clearly superior, showing a 25% improvement 
in foam volume and about a 40% increase in the time 
in which the foam remains stable. Such results are con 
sistent with in vivo test results on "dirty' hair being sham 
pooed. Similar results are also obtainable when the load 
of synthetic sebum is increased or decreased, within the 
range of from 0.5 to 5% of the sum of wash water and 
shampoo, instead of the 3% load employed in the pres 
ent tests. Similarly, the presence of good wet combing, 
dry hair lustre and low static properties of the shampoo, 
as shown by in vivo tests, is verified by controlled in vitro 
tests on human hair. 
When there is present 2% of sodium chloride in such 

shampoos, the shampoos are thickened even more than 
observed with the above formulas and the desirable con 
ditioning properties, etc., are similarly obtained. The 
thickening effect noted with the above formulas, without 
additional electrolyte salt, is about the same as that ob 
served with good thickening agents, such as lauric myris 
tic diethanolamide. 
When the pH of the above composition is varied within 

the range of 7.5 to 9.5, corresponding good end use prop 
erties, viscosities and foaming characteristics are ob 
Served. In some cases, such properties extend beyond 
this range but the best results are obtained within the 
pH range of 7.6 to 8.4. Also, when the amount of alcohol 
Sulfate is changed, within the range of from 8 to 40%, 
and the amount of the substituted imidazoline is changed, 
within the range of from 0.5 to 10%, with the propor 
tion of imidazoline being kept at less than about half that 
of the alcohol sulfate, good detersive, viscosity, foaming, 
lathering and manageability characteristics are noted, 
comparable, and in some cases superior, to those ob 
tainable when the best of other foaming and condition 
ing agents are employed. Such is also the case when dif 
ferent higher alkyl sulfates, within the present invention 
are used and when the substituted imidazoline is one 
containing nonyl or undecyl as the higher alkyl radical, 
or with an alpha-hydroxyethyl, hydroxypropyl or hy 
droxyisopropyl substituent as the hydroxy-lower alkyl 
radical, 
When adjuvants such as thickeners, e.g., sodium car 

boxymethyl cellulose; perfumes; dyes; dispersible pig 
ments; other detergents; additional solvents; stabilizers; 
sequestrants; and pearlescent materials are also present, 
similar improvements in foaming, lathering and condi 
tioning powers, plus viscosity increases are obtainable. 

EXAMPLE 2 

The formula for the preferred "experimental' sham 
poo of Example 1 is modified by replacing 3% of the 
water thereof with an additional 3% of the preferred sub 
stituted imidazoline therein, making a total of 5% of such 
compound, and its properties are compared to those of 
a comparable composition containing 5% of lauric myris 
tic diethanolamide, a preferred viscosity improving, 

20% concentration 
Eile Wolume Time 
(sec.) (ml.) (sec.) 

16 375 24 

16 300 17 

foaming, lathering and conditioning agent. Again, the 
in vitro tests are conducted in the presence of 3% of 
Synthetic sebum and deionized wash water, following the 
procedures described above. Results are reported in 

dimethyl amine oxide, when employed with the higher 75 the following Table 2: 
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10% concentration 

TABLE 2 

Wolume 
Shampoo compositions (active ingredients) pH (ml.) 

20% triethanolamine lauryl sulfate plus 5% -beta 
hydroxyethyl, 2-alkyl inidazoline.----------------- 8.2 275 

20% triethanolamine lauryl sulfate plus 5% lauric . 
myristic diethanolamide---------------------------- 7.6 300 

See footnote in Example i. 

From the table it is seen that the "experimental” for 
mula has a higher pH, is of about the same foaming and 
lathering characteristics at a 10% concentration and is 
decidedly superior in both these properties at a 20% con 
centration. Reference to the data of Table 1, in which 
pH, foaming and lathering properties of a similar sham 
poo, containing only 2% of 1-beta-hydroxyethyl, 2-cocyl 
imidazoline are given, indicates that even with only 40% 
as much of such additive, the present shampoos are as 
good as or better in the mentioned properties than those 
containing 5% of lauric myristic diethanolamide. The 
results of such tests are reproducible and confirmable by 
in vivo shampooing. By such tests it is found that the in 
vented shampoos also leave the hair conditioned, man 
ageable, of low flyaway properties and with a good lustre. 
When changes are made in the above formulas and 

similar tests are run on the changed compositions, com 
parable data are obtained. Thus, when in place of 5 to 
10% of the triethanolamine lauryl sulfate there is pres 
ent an equivalent amount of sodium lauryl sulfate or po 
tassium lauryl sulfate, the substituted imidazoline still 
has desirable thickening, foaming-improving and condi 
tioning effects. When other similarly soluble substituted 
imidazolines of the 1-beta-hydroxy-lower alkyl, 2-higher 
alkyl imidazoline type are used, such as 1-alpha-hydroxy 
ethyl, 2-undecyl imidazoline or 1-gamma-hydroxy-n-pro 
pyl, 2-n-octyl imidazoline, viscosity, foam, lathering and 
conditioning improvements are obtained. This is also the 
case when to such compositions there is added about 2 
to 4% of sodium chloride or potassium chloride, either 
in the absence of adjuvants or with other materials, such 
as other thickeners, e.g., polyvinyl alcohol; bactericides, 
e.g., hexachlorophene, tetrachlorosalicylanilide; condi 
tioning agents, e.g., proteinaceous hair treating com 
pounds, monoglycerides, fatty oils, mineral oils; seques 
trants, e.g., glucono-delta-lactone; and other biodegra 
dable detergents, e.g., coconut oil fatty acids monoglyc 
eride sulfates. Proportions of such materials that are 
non-interfering with the actions of the alkyl sulfate and 
substituted imidazoline are described in the aforemen 
tioned specification. Such effects are obtained whether the 
physical form of the shampoo is liquid, paste, lotion, 
cream or gel. The products made are stable for long pe 
riods of time and are excellent commercially acceptable 
shampoos. 
The following are formulas of useful shampoos of Sat 

isfactory detergency, foaming power, foam stability, lath 
ering ability, viscosity, conditioning properties, etc. When 
tested according to the foam tests previously described, 
when checked for viscosity or when evaluated in vivo for 
foaming on oily hair and scalp, conditioning effects and 
cleaning properties, such formulations, containing the 
imidazoline derivatives, are found to be superior to com 
parable compositions to which the imidazoline has not 
been added. 

EXAMPLE 3 
Percent 

Diisopropanolamide myristyl sulfate ------------ 18.0 
1-gamma-hydroxy - n - propyl, 2-n-undecyl imidazo 

line -------------------------------------- 3.0 
Water -------------------------------------- 700 
Isopropanol --------------------------------- 9.0 
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20% concentration 
Tie Wolume Time 
(Sec.) (ml.) (Sec.) 

5 375 30 

15 325 25 

EXAMPLE 4 

Percent 
Potassium lauryl Sulfate ---------------------- 15 
1-beta-hydroxyethyl, 2-n-nonyl imidazoline ------- 4. 
Water, distilled ------------------------------ 73 
Ethanol ------------------------------------ 5 
Sodium chloride ----------------------------- 3 

EXAMPLE 5 

Triethanolamine lauryl Sulfate ----------------- 28 
1-beta-hydroxypropyl, 2-n-tridecyl imidazoline ---- 2 
Water, deionized ----------------------------- 59 
Ethanol (95) -------------------------------- 6 
Glycerol ------------------------------------ 2 
Diethylene glycol ---------------------------- 1. 
K2SO4 ------------------------------------- 2 
The invention has been described with respect to spec 

ific examples of compositions and methods within it. It 
is clear that the invention is not to be limited by the par 
ticular embodiments thereof illustrated in the specifica 
tion, including the working examples, since to one of 
ordinary skill in the art equivalents that can be substi 
tituted and changes that can be made will be apparent 
and will still be within the spirit of the invention and 
the scope of the claims. 
What is claimed is: 
1. An aqueous shampoo composition of improved 

foaming and lathering power which comprises from about 
51% to about 90% by weight of an aqueous solvent 
medium, from about 8% to about 40% by weight of a 
Water Soluble salt of a higher alcohol sulfate of from 
about 8 to about 18 carbon atoms and from about 0.5% to 
about 10% of 1 hydroxy-lower alkyl, 2-higher alkyl 
imidazoline, having 1 to 6 carbon atoms in the 1-hydroxy 
lower alkyl and 7 to 17 carbon atoms in the higher alkyl, 
at a pH of from about 7.5 to 9.5. 

2. An aqueous shampoo composition according to 
claim 1 wherein said imidazoline is less than half the 
content of higher alcohol sulfate. 

3. An aqueous shampoo composition according to 
claim 2 wherein the higher alcohol sulfate is a tri-lower 
alkanolamine higher fatty alcohol sulfate in which the 
alkanol group is of 1 to 4 carbon atoms. 

4. An aqueous shampoo composition according to 
claim 3 wherein the tri-lower alkanolamine higher fatty 
alcohol sulfate is triethanolamine higher fatty alcohol 
Sulfate, the imidazoline is 1-beta-hydroxyethyl, 2-higher 
alkyl imidazoline, and the aqueous solvent medium is at 
least 80% water. 

5. An aqueous shampoo composition according to 
claim 4 wherein the alcohol sulfate is triethanolamine 
lauryl sulfate, the imidazoline is 1-beta-hydroxyethyl, 2 
higher alkyl imidazoline wherein higher alkyl is a mix 
ture of alkyls of 7 to 17 carbon atoms, corresponding to 
the mixture of reactant fatty acids derivable from coco 
nut oil, from which the imidazoline is formed, the aqueous 
solvent medium is essentially water and the pH is from 
about 7.6 to 8.4. 

6. An aqueous shampoo composition according to 
claim 5 wherein the alcohol sulfate is from 15 to 25%, the 
imidazoline is from 1 to 6% and the aqueous solvent 
medium is from 65 to 84% of the shampoo. 

7. An aqueous shampoo composition according to 
claim 1 which also comprises, in a proportion less than 
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that of the 1-hydroxy-lower alkyl, 2-higher alkyl imida- OTHER REFERENCES 
zoline, 0.4 to 10% by weight of a strong electrolyte salt, Mona Industries Inc., “Monazolines, Tech. Bull. 28Ob 
which further increases the viscosity of the shampoo. November 1966, pp. 12. s 

8. An aqueous shampoo composition according to Knaggs et al.; Alpha Olefin Sulfonates-New Cosmetic 
Cain which also contains from 0 to 10% of sodium 5 Surfactants. Stepan Chemical Co., Society of cosmetic 
chloride to further increase the viscosity of the shampoo. Chemists' Annual Meeting, New York, N.Y., December 

1967, pp. 10, 11. 
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