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This invention relates to a shampoo composition and 
pertains more speci?cally to such a composition com 
prising in combination a cationic surface active agent, 
a non-ionic polyoxyalkylene surface active agent, and 
certain cycloimidine derivatives. 

It is known that cationic surface active agents are 
desirable for use in shampoos because they not only are 
effective in hard water as well as in soft, but in addition 
their use leaves the hair in a desirable condition in that 
it is readily combed either wet or dry with a minimum 
of snarling and possesses a desirable glossy appearance. 
However, these surface active agents are generallypoor 
foamers and are de?cient in cleansing e?ectiveness. 
Moreover, high concentrations result in undue irritation 
of the skin and thus these agents have not achieved wide 
spread use in shampoos. It is also well known that non 
ionic polyoxyalkylene surface active agents possess the 
desired cleansing effectiveness in both hard and soft water, 
although they are poor foamers and lack the property of 
leaving the air in good condition. It therefore would be 
expected that a combination of cationic and non-ionic 
polyoxyalkylene surface active agents would provide a 
highly effective shampoo composition. However, the 
combination of these two agents exhibits high ophthalmic 
irritancy characteristics as shown, for example, by apply 
ing such a shampoo composition to the eyes of rabbits, 
and this is true even though each surface active agent of 
the combination by itself displays very little irritancy. 

It has now been discovered that by adding to the fore 
going mixed composition certain cycloimidine derivatives, 
the ophthalmic irritancy of the combination is greatly 
reduced, as shown by the standard Draize Rabbit Eye 
Irritation Test, without impairing the desirable charac 
teristics imparted to the combination by its several com 
ponents and while improving the foaming character— 
istics thereof. The pH of the compositions of the 
invention may vary widely, from 3 to 75, although it is 
preferably from 4.5 to 6.5. ‘ 
Any cationic surface active agent may be employed 

in the present invention, quaternary ammonium chlorides 
which contain at least one alkyl group having from 12 
to 20 carbon atoms being preferred. Among the numer 
ous cationic surface active agents which may be used are 
distearyl dimethyl ammonium chloride, stearyl dimethyl 
benzyl ammonium chloride, stearyl trimethyl ammonium 
chloride, coco dimethyl benzyl ammonium chloride, di 
coco dimethyl ammonium chloride, cetyl pyridinium 
chloride, cetyl trimethyl ammonium bromide, stearyl 
amine salts that are soluble in water such as stearyl 
amine acetate and stearyl amine hydrochloride, stearyl 
dimethyl amine hydrochloride, distearyl amine hydro 
chloride, alkyl phenoxyethoxyethyl dimethyl ammonium 
chloride, decyl pyridinium bromide, pyridinium chloride 
derivative of the acetyl amino ethyl esters of lauric acid, 
lauryl trimethyl ammonium chloride, decyl amine ace 
tate, lauryl dimethyl ethyl ammonium chloride, the lactic 
acid and citric acid and other acid salts of stearyl-l-amido 
ethyl-Z-heptad'ecyl-Z-imidazoline, quaternaries of such 
imizadoline with methyl chloride, benzyl chloride, chlo 
roacetic acid and similar compounds, mixtures of the 
foregoing, and the like. Particularly ‘preferred are stearyl 
trimethyl ammonium chloride, the lactic or the citric 
acid salt of stearyl-l-amidoethyl-Z-heptadecyl-2~imidazo 
line, or mixtures thereof. 
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The non-ionic polyoxyalkylene surface active agent 

may be any of the numerous surface active agents pre 
pared, for example, by condensation of ethylene oxide 
with a variety of other compounds, of which many are 
known. The polyoxyalkylene chain in such agents may 
contain from 5 to 20 alkylenoxy units, preferably from 
10 to 15, each alkylene group containing from 2 to 3 
carbon atoms. Among those which are suitable are eth 
ylene oxide condensates with alkyl phenols such as nonyl 
phenyl polyoxyethylene ether, the condensation products 
of ethylene oxide with fatty alcohols such as tridecyl 
polyoxyethylene ‘ether, the condensation products of eth 
ylene oxide with long chain alkyl mercaptans such as 
dodecyl polyoxyethylene thioether, the condensation 
products of ethylene oxide with long chain fatty acids 
such as the polyoxyethylene ester of lauric acid, the 
condensation products of ethylene oxide with long chain 
fatty acid amides or the condensation products of eth 
ylene oxide with partial fatty acid esters of a polyhydroxy 
compound such as sorbitol, for example, the lauric ester 
of sorbitan polyoxyethylene ether, the condensation prod 
ucts of ethylene oxide with a hydrophobic base formed by 
condensing propylene oxide with propylene glycol, the 
condensation products of ethylene oxide with lanolin, the 
condensation products of ethylene oxide itself. It will be 
understood, of course, that propylene oxide may be used 
in place of ethylene oxide in many of these compounds 
with much the same results. The lower alkyl phenyl 
polyethylene glycol ethers are preferred. 
The cycloimidine derivatives which have been found 

effective to reduce the ophthalmic irritancy of the com 
binations of the present invention are those having the 
following structures: ' 

' in which R is a hydrocarbon group having from 4 to 18 
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carbon atoms, R1, R2 and R3 are selected from the group 
consisting of (a) aliphatic hydrocarbon groups of 1 to 4 
carbon atoms, (b) hydroxy-substituted aliphatic hydro 
carbon groups of 1 to 4 carbon atoms, (c) aliphatic hy 
drocarbon groups having a single ether linkage and of 2 
to 4 carbon atoms, (d) hydroxy-substituted aliphatic hy 
drocarbon groups having a single ether linkage and of 2 
to 4 carbon atoms, (e) aliphatic keto groups containing 
only a single keto linkage and otherwise being hydrocar 
bon of 2 to 4 carbon atoms, (f) aliphatic keto groups 
containing only a single keto linkage and otherwise being 
hydroxy-substituted hydrocarbon of 2 to 4 carbon atoms, 
and M is an alkali metal. In the foregoing structure R 
represents an organic radical which if connected to a 
carboxyl group provides a monocarboxylic acid; i.e., a 
fatty acid such as n-valeric, caproic, caprylic, pelargonic, 
lauric, palmitic, stearic, and the like. . 

It will be understood that R1, R2 and R3 may be the 
same or different in any particular compound within this 
class; for example, R1, R2 and R3 may be such groups as 
—CH2—, _C2H4-', -'—C3H6—, and -—C4H8—, 01' any of 
these groups in which any one or more of the hydrogen 
atoms has been replaced by a hydroxy group, as for ex 
ample, in -—CH2CHOHCH2—— or . ' 

—CH2CHOHCHOHCH2— 
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In addition, any of these groups, including those contain 
ing hydroxy groups, may contain a single oxygen ether or 
keto linkage, as for example —-C2H4OC2H4—, 

In each compound both of the alkali metal atoms rep 
resented by the letter M may be identical or may be differ 
ent; preferably, the alkali metal atom is either sodium or 
potassium. 
The cycloimidine derivatives are well known and may 

be prepared as described in Mannheimer US. Patents 
2,528,378, granted October 31, 1950, and 2,773,068, 
granted December 4, 1956. 
The shampoo compositions of the present invention are 

aqueous compositions which may contain in addition to 
water, if desired, small quantities of an alcohol solvent 
such as ethyl or propyl alcohol. The cationic surface 
active agent is present in an amount from 0.4% to 7% by 
weight of the total composition, while the non-ionic poly 
oxyalkylene surface active agent is present in an amount 
from 2% to 20% by weight of the total composition, the 
relative proportions of these two ingredients with respect 
to each other not being critical. The cycloimidine deriva 
tive in order to be elfective must be present in an amount 
from 8% to 20% by weight of the total composition and 
must be at least equal to the amount of the non-ionic poly 
oxyalkylene surface active agent present in the composi 
tion. 

In order to increase the lubricity of the composition still 
further and to provide a shampoo having high foaming 
characteristics, it is preferred to include in the composi 
tion, in addition to the foregoing ingredients, from 0.4% 
to 7% by weight of a lower alkylolamide of a fatty acid 
having from 10 to 20 carbon atoms in the chain; for ex 
ample, the mono- or di-ethanolamide or mono- or di-iso 
propanolamide of lauric acid, coconut oil ‘fatty acid, pal 
rnitic acid, stearic acid, and the like. 

These characteristics may be further improved by in 
cluding also from 0.4% to 7% by weight of a compound 
having the structure 

in which R1 and R8 is each a lower alkyl group containing 
up to four carbon atoms, and R9 is one of the radicals 
having the structure 

in which R10 and R11 is each a lower alkyl group contain 
ing up to 4 carbon atoms, among which are 3,6-dimethyl 
4-octyne-3,6-diol; 2,5-dimethyl-3-hexyne-2,S-diol; 3,6-di 
ethyl-4-octyne-3,6-diol; 3,6-dimethyloctane-3,6-diol; and 
the like. 
Any of the usual additives such as opaci?ers, perfumes, 

coloring agents, stabilizers, preservatives, and the like may 
also be included in the composition if desired. 
The following speci?c examples are intended to illus 

trate more clearly the nature of the invention, but are not 
intended as a limitation upon the scope of the claims. 

Example 1 

An aqueous solution was prepared containing 2.4% by 
Weight of the condensation product of ethylene oxide with 
an alkyl phenol sold under'the name Triton X-lOO and 
1.5% by weight of alkyl dimethyl benzyl ammonium chlo 
ride sold under the name BTC. Citric acid was added to 
adjust the pH of the solution to pH 5, and it was then em— 
ployed in the standard Draize Rabbit Eye Test procedure. 
Out of ?ve eyes tested, four showed moderate to severe 
lesions. 
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There was added to the foregoing solution 9.6% by 

weight of a cycloimidine derivative sold under the name 
Miranol C2M and having the structure 

in which R is the residue of coconut oil fatty acid. When 
employed in the same test only a single negligible reaction 
was observed out of ?ve eyes tested. 

Example 2 

An aqueous solution was prepared containing 1.5 % by 
weight of distearyl dimethyl ammonium chloride. When 
tested as described in Example 1, one moderate to severe 
lesion was observed in six eyes tested. The addition of 
Triton X-100 increased considerably the irritancy of the 
composition until when as much as 12% by weight of 
Triton X-lOO was present (pH 5), four severe lesions and 
three moderate to severe lesions were observed in seven 
eyes tested. 
However, the irritancy was eliminated by the introduc 

tion into the mixture of a cycloimidine derivative known 
as Miranol CM having the structure 

in which R is the residue of coconut fatty acid. 
A composition containing 6% by weight of Triton 

X-lOO, 1.5 % of distearyl dimethyl ammonium chloride, 
6% by Weight of Miranol CM, and su?icient acid to 
provide pH 5, when tested as above, showed negative re 
sults for all six eyes tested. 

Example 3 

An aqueous solution was prepared containing 4% by 
weight of Triton X-100, 15% of distearyl dimethyl am 
monium chloride, 16% of Miranol CM, and su?icient 
lactic acid to provide pH 5. All negative results were 
obtained out of ?ve eyes tested. 

Example 4 

An aqueous solution was prepared containing 2.4% by 
weight of Triton X-lOO, 1.5% distearyl dimethyl am 
monium chloride, 9.6% Miranol 02M, and sufficient tar 
taric acid to provide neutral pH. All negative results 
were obtained in six eyes tested. 

All of the mixed compositions described in Examples 
1 to 4 inclusive possessed the desired cleansing properties 
of the non-ionic surface active agent as well as the hair 
conditioning properties of the cationic surface active agent. 
Similar results were obtained with other similar materials 
within the scope of the invention. 

Example 5 
The following compositions were prepared, in which 

the parts are by weight, the pH in each case being 5: 

Tergitol NPX (condensation product 0t 10 to 15 
moles of ethylene oxide with nonyl phenol) ____ _. 

Stearyl trimethyl ammonium chloride __________ -_ 
Miranol 02M ____________________ ... 
Diethanolamide of lauric acitL 
3,6-dimethyl-4-oetyne-3,6-diol._-.. 
Citric acid to provide pH 5 _ 
Water, including perfume, etc, to — ............ -_ 100 100 

Each of the foregoing compositions possessed a In 
bricity even better than that of the compositions of Ex~ 
amples 1 to 4 inclusive and in addition possessed markedly 
superior foaming characteristics without any loss of cleans 
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ing power or hair-conditioning properties. When tested 
for ophthalmic irritancy by the standard Draize test, only 
a single negligible reaction was observed in ?fteen eyes 
tested. 

Examples 6 to 11 

Aqueous solutions were prepared having the following 
compositions in which the parts are by weight, the solution 
in each case being adjusted to pH 5 by addition of citric 
acid: > 

Tergitol NPX ________________ __ 8. 0 
Diethanolamide of laurie acid.-- 3. 0 
Lactic acid salt of stearyl amido 
~eithyl-2-heptadecyl irnidazo 

ine ________________________ __ 

Citric acid salt of stearyl amide 
ethyl-Z-heptadecyl imidazo 

T‘l P 

saw 00 3.0 

Ste?ryl trimethyl ammonium 
c r e_ 

Ethoxylated lanolin derivative 
sold as Ethoxylan 50 (50% 
activel 

Condensate of ethylene oxide 
with hydrophobic base 
formed by condensing propyl 
ene oxide with propylene 
glycol sold as Pluronic Ii‘—68___ 

Miranol 02M _________________ -_ 
3,6-Dimethyl-4-octyne-3,6 
Water, perfume, etc., to—— ____ __ 

2.5 

12. 0 
3. 0 
100 

H Heisman o. . . cacao >-\ to 0 

Each of the foregoing compositions possessed a very 
satisfactory lubricity and exhibited hair conditioning 
properties along with cleansing properties. All of the 
compositions were satisfactory when tested for ophthalmic 
irritancy by the Draize test. _ 

Similar results are obtained using other speci?c sur 
face active agents as described above. 
Although speci?c embodiments of the invention have 

been described herein, it is not intended to limit the in 
vention solely thereto, but to include all of the obvious 
variations and modi?cations within the spirit and scope 
of the appended claims. ' 
What is claimed is: 
1. An aqueous shampoo composition consisting essen 

tially of water in combination with (A) a cationic sur 
face active agent in an amount from 0.4% to 7% by 
weight, (B) a non-ionic polyoxyalkylene surface active 
agent containing from 5 to 20 alkylenoxy units, each said 
unit having from 2 to 3 carbon atoms, said non-ionic agent 
being present in an amount from 2% to 20% by weight, 
and (C) an amount, at least equal to the amount of said 
non-ionic agent and from 8% to 20% by weight, of a 
member of the class consisting ‘of compounds having the 
structures 

in which R is a hydrocarbon group having from 4 to 18 
carbon atoms, R1, R2 and R3 are selected from the group 
consisting of (a) aliphatic hydrocarbon groups of 1 to 4 
carbon atoms, (b) hydroXy-substituted aliphatic hydro 
carbon groups of 1 to 4 carbon atoms, (0) aliphatic hy 
drocarbon groups having a single ether linkage and of 2 
to 4 carbon atoms, (d) hydroXy-substituted aliphatic hy 
drocarbon groups having a single ether linkage and of 2 
to 4 carbon atoms, (e) aliphatic keto groups containing 
only a single keto linkage and otherwise being hydrocar 
bon of 2 to 4 carbon atoms, (7‘) aliphatic keto groups 
containing only a single keto linkage and otherwise being 
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hydroxy-substituted hydrocarbon of 2 to 4 carbon atoms, 
and M is an alkali metal. 

2. An aqueous shampoo composition as de?ned in 
claim 1 consisting essentially of in addition from 0.4% 
to 7% by weight of a lower alkylolamide of a fatty acid 
having from 10 to .20‘ carbon atoms. 

3. An aqueous shampoo composition as de?ned in 
claim 1 consisting essentially of in addition from 0.4% 
to 7% by weight of a compound having the structure 

Ra 

R1—(i3-—Ro 
OH 

in which R; and R8 is each a lower alkyl group and R9 
is a member of the class consisting of 

R10 R10 

45045-111. and -on,_ong-c_au 
(‘>11 ’ on 

in which R10 and R11 is each a lower alkyl group. 
4. An aqueous shampoo composition as de?ned in 

claim 1 consisting essentially of in addition from 0.4% 
to 7% by weight of a lower alkylolamide of a fatty acid 
having from 10 to 20 carbon atoms, and from 0.4% to 
7% by weight of a compound having the structure 

in which R, and R8 is each a lower alkyl group, and R9 
is a member of the class consisting of 

in which R10 and R11 is each a lower alkyl group. 
5. An aqueous shampoo composition as de?ned in 

claim 1 in which said cationic surface active agent con 
sists essentially of a quaternary ammonum chloride con— 
taining at least one alkyl group having 12 to 20 carbon 
atoms and said non-ionic polyoxyalkylene surface active 
agent consists essentially of a lower alkyl phenyl poly 
ethylene glycol ether. 

6. An aqueous shampoo composition consisting essen 
tially of Water in combination with a cationic surface ac 
tive agent in an amount from 0.4% to 7% by weight, a 
non-ionic polyoxyalkylene surface active agent containing 
from 5 to 20 alkylenoxy units, each said unit having from 
2 to 3 carbon atoms, said non-ionic agent being present 
in an amount from 2% to 20% by weight, and a com 
pound having the structure _ 

CH2 

I l R-d --~N-cn,cn,oNa 
on 011,00 ONa 

‘m which R is an aliphatic hydrocarbon group having from 
4 to 18 carbon atoms, the last said compound being 
present in an amount from 8% to 20% by weight at 
least equal to the amount of said non-ionic agent. 

7. An aqueous shampoo composition consisting essen 
tially of water in combination with a cationic surface 
active agent in an amount from 0.4% to 7% by Weight, 
a non-ionic polyoxyalkylene surface active agent contain 
ing from 5 to 20 alkylenoxy units, each said unit having 
from 2 to 3 carbon atoms, said non-ionic agent being 
present in an amount from 2% to 20% by weight, and 
a compound having the structure 
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in which R is an aliphatic hydrocarbon group having from 
4 to 18 carbon atoms, the last said compound being pres 
ent in an amount from 8% to 20% by weight at least 
equal to the amount of said non-ionic agent. 

8. An aqueous shampoo composition consisting essen 
tially of water in combination with a quaternary am 
monium chloride containing at least one alkyl group hav 
ing 12 to 20 carbon atoms as a surface active agent in an 
amount from 0.4% to 7% by weight, a lower alkyl phenyl 
polyethylene glycol ether surface active agent containing 
from 5 to 20 ethylenoxy units, the last-said surface ac 
tive agent being present in an amount from 2% to 20% 
by weight, and a compound having the structure 

OH CHzCOONa 

in which R is an alpihatic hydrocarbon group having from 
4 to 18 carbon atoms, the last said compound being 
present in an amount from 8% to 20% by weight at least 
equal to the amount of said non-ionic agent. . 

9. An aqueous shampoo composition as de?ned in claim 
8 consisting essentially of in addition from 0.4% to 7% 
by weight of a compound having the structure 

in which R; and R8 is each a lower alkyl group, and R9 
is a member of the class consisting of 

R10 llho 
_CEC'—(E—R11 and --CH1-CH3—C-—Rn 

H H 

in which R10 and R11 is each a lower alkyl group. 
10. An aqueous shampoo composition consisting essen~ 

tially of water in combination with a quaternary am 
monium chloride containing at least one alkyl group 
having 12 to 20 carbon atoms as a surface active agent 
in an amount from 0.4% to 7% by weight, a lower alkyl 
phenyl polyethylene glycol ether surface active agent con 
taining from 5 to 20 ethylenoxy units, the last-said sur 
face active agent being present in an amount from 2% 
to 20% by weight, and a compound having the structure 

in which R is an aliphatic hydrocarbon group having from 
4 to 18 carbon atoms, the last said compound being 
present in an amount from 8% to 20% by Weight at 
least equal to the amount of said non-ionic agent. 

11. An aqueous shampoo composition as de?ned in 
claim 10 consisting essentially of in adition from 0.4% 
to 7% by weight of a compound having the structure 
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8 
in which R7 and R8 is each a lower alkyl group, and R9 
is a member of the class consisting of 

in which R10 and R11 is each a lower alkyl group. 
12. An aqueous shampoo composition consisting essen 

tially of water in combination with (A) a member of the 
class consisting of stearyl trimethyl ammonium chloride, 
the lactic acid salt of stearyl-1-amidoethyl-2-heptadecyl-2 
imidazoline and the citric acid salt of stearyl-l-amido 
ethyl~2-heptadecyl-2-imidazoline in an amount from 0.4% 
to 7% by weight, (B) a non-ionic polyoxyethylene sur 
face active agent containing from 5 to 20 ethylenoxy units, 
said non-ionic agent being present in an amount from 
2% to 20% by weight, and a compound having the struc 
ture 

in which R is an aliphatic hydrocarbon group having 
from 4 to 18 carbon atoms, the last said compound being 
present in an amount from 8% to 20% by weight at least 
equal to the amount of said non~ionic agent. 

13. An aqueous shampoo composition consisting essen 
tially of water in combination with (A) a member of 
the class consisting of stearyl trimethyl ammonium chlo 
ride, the lactic acid salt of stearyl-1-amidoethyl-2-hepta 
decyI-Z-imidazoline and the citric acid salt of stearyl-1 
amidoethyl-2-heptadecyl-Z-imidazoline in an amount from 
0.4% to 7% by weight, (B) a non-ionic polyoxyethylene 
surface active agent containing from 5 to 20 ethylenoxy 
units, said non-ionic agent being present in an amount 
from 2% to 20% by weight, and a compound having the 
structure 

in which R is an aliphatic hydrocarbon group having from 
4 to 18 carbon atoms, the last said compound being present 
in an amount from 8% to 20% by weight at least equal 
to the amount of said non-ionic agent. 
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