
EP 0130 609 B1 Description Background of the Invention i) Field of the
Invention 5       This invention relates to pearlescent liquid suspensions
and more particularly, to pearlescent liquid suspensions which comprise
cationic surface active agents, higher alcohols, and alpha-mono(methyl-
branched alkyl) glyceryl ethers and, if necessary, water-soluble polymer
compounds, from which there are produced pearly crystals which are uniform
in crystal form and have good high and low temperature stability. 10 ii)
Description of the Prior Art: In order to enhance the commercial value of
cosmetics such as shampoos, rinses, lotions and the like, it is the general
practice that these compositions are imparted with beautiful pearl luster
appearance. Pearlescent liquid suspension have been prepared by several
techniques including, for example, a 15 technique in which there are used
powdered products of natural or inorganic materials such as, for example,
mica, fish scale, bismuth oxychloride and the like, and a technique of
precipitating, in such compositions, crystals of higher fatty acids or
salts thereof, ethylene glycol higher fatty acid esters, and the like.
Among these techniques, the currently, widely employed technique is a
method using ethylene glycol higher fatty acid esters. In this method, the
esters which are solid at a normal temperature are added at the 20  time of
preparation of shampoo or the like and melted under heating conditions,
followed by cooling to produce crystals of the ester. Thus, the liquid is
imparted with a pearly appearance. A number of so-called pearling agents
capable of producing pearly crystals are reported including ethylene glycol
difatty acid esters (Japanese Laid-open Patent Application Nos. 57-51799,
57-156409, 57-156410 and 57-165308), polyethylene dicarboxylic acid esters
(Japanese Laid-open Patent Application No. 57-67510), ethylene 25  glycol
or triethylene glycol fatty acid diesters (Japanese Laid-open Patent
Application No. 56-133400), and polyalkylene glycol difatty acid esters
(Japanese Laid-open Patent Application No. 57-48335). Summary of the
Invention In view of the above circumstances, we have made intensive
studies of pearling agents which are more 30  inexpensive than known
pearling agents and are uniform in size and which are able to stably
produce a pearl luster of beautiful appearance in a dispersion of an active
agent. As a result, it has been found that mixtures of cationic surface
active agents, higher alcohols, and alpha-mono(methyl-branched alkyl)
glyceryl ethers in predetermined mixing ratios with or without addition of
water-soluble polymers are suitable for the purpose of the invention. 35
According to the present invention, there is provided a pearlescent liquid
suspension which comprises. as essential ingredients, (A) 0.05 to 20 wt% of
a cationic surface active agent, (B) 0.2 to 20 wt% of a higher alcohol
havinag a linear or branched alkyl or alkenyl group containing from 12 to
26 carbon atoms, and (C) 



at least 0.01 wt% of an alpha-mono-(methyl-branched alkyl) glyceryl ether,
the total amount of these ingredients being from 1 to 40 wt%, mixing ratios
of (A), (B) and (C) lying within an area surrounded by 40  lines obtained
by connecting the following points a, b and c on the triangular coordinate
of the ternary composition diagram of the sole figure attached herewith a
[(A) = 40.0, (B) = 58.0, (C) = 2.0] b [(A) = 4.0, (B) = 16.0, (C) = 80.0]
45          c [(A) =  0.2, (B) = 99.7, (C) =  0.1] Further, the suspension
may further comprise 0.1 to 5 wt% of (D) a water-soluble polymer compound.
Brief Description of the Drawing 50      The sole figure is a triangular
coordinate of a ternary system (A) + (B) + (C). Mixing ratios of
ingredients (A), (B) and (C) of a pearlescent liquid suspension of the
present invention, in which (A) represents a cationic surface active agent,
(B) represents a higher alcohol, and (C) represents an alpha-
mono(methyl-branched alkyl) glyceryl alcohol, lie within the area delimited
by this Figure. 55                    Detailed Description of the Invention
and Preferred Embodiments The cationic surface active agents which are
ingredient (A) of the invention are not limited to any specific ones and
may be those agents which are ordinarily employed in hair rinses.
Preferably quaternary ammonium salts of the following formula (I) are used:
60 [err]                                              (I) 65 2    EP 0 130
609 B1 in which one or two of [err]     and [err] independently represent a
linear or branched alkyl or hydroxyalkyl group having from 8 to 22 carbon
atoms, and the others independently represent an alkyl group or
hydroxyalkyl group having from 1 to 3 carbon atoms, a benzyl group, or a
polyoxyethylene group in which the total number of moles added is not
higher than 10, and X represents a halogen atom or an alkylsulfate 5 having
from 1 to 2 carbon atoms. Specific examples of the quaternary ammonium
salts include distearyldi- methylammonium  chloride,
stearyltrimethylammonium   methosulfate, stearyltrimethylammonium chloride,
stearyldimethylbenzylammonium chloride, docosyltrimethylammonium
methosulfate, docosyl- trimethylammonium chloride,
docosyldimethylbenzylammonium chloride, didocosyldimethylammonium chloride,
lauryldiethylbenzylammonium chloride, lauryltrimethylammonium bromide,
distearylmethyl- 10  hydroxymethyl chloride, cetyltrimethylammonium
chloride, N-stearyl-N,N,N-tri(polyoxyethylene)- ammonium chloride (3 moles
added in total), cetyltriethylammonium bromide, stearyldimethylammonium 



chloride, and the like. These ingredients (a) are used, singly or in
combination, in an amount of 0.05 to 20 wt% (hereinafter referred to simply
as %), preferably from 0.1 to 10 wt%, of the pearlescent liquid suspension.
Amounts less 15 than 0.05% result in a phase separation, whereas amounts
exceeding 20% leads to a loss of pearl luster. The higher alcohols which
are ingredient (B) of the invention are alcohols having a linear or
branched alkyl or alkenyl group containing from 12 to 26 carbon atoms.
Preferable examples of the alcohols include stearyl alcohol, behenyl
alcohol, cetyl alcohol, ceostearyl alcohol (mixture of cetyl alcohol and
stearyl alcohol), and the like. The ingredient (B) is generally used in an
amount of from 0.2 to 29%, preferably from 20 0.5 to 25%. The
alpha-mono(methyl-branched alkyl) glyceryl ethers which are ingredient (C)
of the invention are preferably represented by the following general
formula (II), [err] 25
(II) in which [err] represents a methyl-branched saturated hydrocarbon
having from 12 to 24 carbon atoms. These ethers are prepared according to
the process described, for example, in Japanese Laid-open Patent
Application No. 56-39033. More preferably, [err] in the formula (II) is a
group of the following formula (III). 30 [err] 35 in which m is an integer
from 2 to 13, n is an integer from 3 to 22, and the sum of m and n is from
9 to 21. Most preferably, the sum of m and n in the formula (III) is from
11 to [err] (i.e. the total number of carbon atoms in the alkyl group
ranging from 14 to 20), and is particularly 15 (i.e. the total number of
carbon atoms in the alkyl group is 18). Preferably, the branched methyl
group is positioned near at the center of the main alkyl chain. 40
Physical properties of typical alpha-mono(methyl-branched alkyl) glyceryl
ethers are shown below. 45 Methyl-branched  Alkyl                Melting
Specific   Viscosity Group                                 Point
Gravity (30C)         (30C) 50 Methyl-branched Stearyl [made predominantly
of                 23C           0.912            856 the group of formula
(III), 55    wherein  m - 7 and  n = 8] 60 These ingredients (C) are used
in amounts of at least 0.01, preferably 0.05 to 20%, of the pearlescent
liquid suspension. 



The water-soluble polymers of ingredient (D) are cellulose derivatives,
polyvinylpyrrolidone, methoxy- ethylene-maleic anhydride copolymers, and
the like. Of these, there are preferably used cellulose 55  derivatives of
the following formula (IV) 3    EP 0 130 609 B1 [err] in which [err]
independently represent a hydrogen atom, a group [err], a group [err]
wherein m is an integer from 1 to 5, a [err] group, a [err] group, or a
[err], and n is an integer from 5 to 15  5,000. Specific examples of these
preferable derivatives include hydroxyethyl cellulose, and hydroxymethyl
cellulose. These ingredients (D) do not show any satisfactory effect when
used in amounts not larger than 0.1% and any further effects cannot be
expected when they are used in excess of 5%. Thus, the amount of the
ingredient (D) is from 0.1 to 5% 20     The pearlescent liquid suspension
of the invention should essentially comprise the ingredients (A), (B) and
(C), and the total amount of these ingredients ranges from 1 to 40%,
preferably from 2 to 30%. The mixing ratios of the ingredients (A), (B) and
(C) should lie within an area surrounded by straight lines connecting the
afore-indicated points (a, b, c) on the triangular coordinate of the
ternary system. Preferably, the mixing ratios of (A), (B) and (C) lie
within an area surrounded by the following three points (a', b', c') 25 a'
[(A) = 38.0, (B) = 59.0, (C) = 3.0] b' [(A) = 5.0, (B) = 40.0, (C) = 55.0]
c' [(A) = 3.0, (B) = 95.0, (C) = 2.0] 30     The pearlescent liquid
suspension of the invention is obtained by heating a solution containing
the above ingredients to give a uniform solution, and forcibly or naturally
cooling the solution thereby crystallizing the ingredients. In the practice
of the invention, in order to facilitate the crystallization, known
crystallizing agents may be added, if necessary. Examples of the
crystallizing agents include water-soluble inorganic or organic salts 35
such as ammonium chloride, sodium sulfate, sodium citrate, sodium
succinate, sodium oxalate and the like, citric acid, succinic acid, oxalic
acid, urea, and the like. These agents may be used singly or in combination
and are preferably used in an amount of from 0.1 to 5%. In the preparation
of the pearlescent liquid suspension according to the invention, the
agitation speed is not critical and is generally in the range as low as
about 10 to 100 r.p.m. If used, the crystallizing agent 40 and the
water-soluble polymer compound of ingredient (D) should preferably be
dissolved in a dispersing 



medium prior to use. In order to cause the pearl crystallization to quickly
proceed, the temperature of the solution should preferably be lowered to a
level from a normal temperature to [err]. The manner of cooling may not be
critically limited and either slow or rapid cooling may be used. When thus
cooled, the solution entirely assumes beautiful pearl luster. If necessary,
the pearlescent 45 liquid suspension may further comprise pH adjusters,
preservatives, colorants, perfumes, UV absorbers and the like. The thus
obtained pearlescent liquid suspension of the invention can be added to
liquid compositions such as liquid detergent compositions, liquid or paste
rinses in amounts which may vary depending on the purpose, by which
beautiful pearl luster can be imparted to these compositions. The amount of
the dispersion, for example, in liquid composition is in the range of from
1 to 20%, preferably 2 to 10%. The pearlescent liquid suspension includes
thereon crystals which are as fine as 1 to 10 [err] and are thus more
uniform and have more beautiful appearance than known molten pearlescent
liquid suspensions which have particles having sizes over 30 [err]. The
present invention is particularly described by way of examples, which
should not be construed as 55 limiting the present invention thereto. Test
methods used in examples are as follows: (1) Appearance A sample is placed
in a transparent glass container with a volume of 100 ml and a pearl luster
appearance was visually observed. It will be noted that if bubbles or foams
were contained in sample, the 60 sample was subjected to a centrifugal
separator for defoaming. 0 = Uniform in pearl luster X = Turbid, emulsified
or nonuniform in pearl luster 12) High temperature stability 65     A
sample was placed in a transparent glass container, hermetically sealed,
and was kept in a 4    EP 0130 609 B1 the mostat of [err] for one month,
followed by visually observing to determine presence or absence of phase
separation or coagulation or the sample. O = Singularities such as
separation, coagulation of pearl luster, and loss of gloss were not
recognized. X = Singularities such as separation, coagulation of pearl
luster, and loss of gloss were recognized. 5 (3) Low Temperature Stability
A sample was placed in a transparent glass container, hermetically sealed,
and kept in a thermostat of [err] for one month, followed by visually
observing to determine presence or absence of phase separation 



or solidification of the sample. to     O = Fluidity without involving
separation and solidification was recognized. X = Singularities such as
separation, solidification and the like were recognised. Example 1 15
(1)      Monostearyltrimethylammonium chloride
1.0(%) (2)     Behenyl alcohol
2.0 (3)     Alpha-mono(isostearyl) glyceryl ether (in formula (III), m = 7
and n = 3)   0.4 20 (4)     Propylene glycol
1.0 (5)     Hydroxyethyl cellulose
0.6 25       (6)      Water
95.0 To (5) and (6) heated to [err] was added a mixture of (1) to (4)
heated to and melted at the same temperatures as indicated above, followed
by cooling while agitating. The resulting composition showed a 30 pearly
appearance with good storing stability. Example 2 (1)
Distearyldimethylammonium chloride                                 0.6(%)
35 (2)     Monostearyltrimethylammonium chloride
0.4 (3)     Cetyl alcohol
2.0 40       (4)      Alpha-mono(isostearyl) glyceryl ether [in formula
(III), m = 7 and n = 8]   1.0 (5)     Propylene glycol
1.0 6)     Hydroxyethyl cellulose
0.6 45 (7)     Water
94.4 To (6) and (7) heated to [err] was added a mixture of (1) to (5)
heated to and melted at the same 50  temperature as indicated above,
followed by cooling under agitation. The composition showed a pearly
appearance and good storing stability. Example 3 To water of [err] was
added each of mixtures of the respective ingredients, heated to and melted
at the 55 same temperature, indicated in Table 1, followed by cooling under
agitation. The results are shown in Table 1. 60 65 5   



EP 0 130 609 BI en [err] 6    EP 0130 609 B1 As is clear from these
results, satisfactory pearlescent liquid suspensions are obtained only when
the mixing ratios of the three ingredients (A), (B) and (C) within an area
surrounded by straight lines connecting the three points of a, b, c of the
sole figure. 5                                             Example 4
Pearlescent liquid suspension having compositions indicated in Tables 2-1
and 2-2 were prepared and evaluated in the same manner as in Example 1. 10
15 20 25 30 35 40 45 50 55 so 65 7    EP  0 130 609  B1 [err]    



EP 0 130 609 B1 [err]    EP  0 130 609 B1 Claims 1. A pearlescent liquid
suspension comprising as essential ingredients (A) 0.05 to 20 wt.-% of a
cationic surface active agent, (B) 0.2 to 29 wt.-% of a higher alcohol
having a linear or branched alkyl or alkenyl 5 group containing from 12 to
26 carbon atoms, and (C) at least 0.01% of an alpha-mono(methyl-branched
alkyl) glyceryl ether, the total amount of these ingredients being from 1
to 40 wt.-%, mixing ratios of (A), (B) and (C) lying within an area
surrounded by lines obtained by connecting the following points a, b and c
or the triangular coordinate of the ternary system of the sole figure
attached 10          a [(A) = 40.0, (B) = 58.0, (C) =  2.0] b [(A) = 4.0,
(B) = 16.0, (C) = 80.01 c ((A) = 0.2, (B) = 99.7, (C) = 0.1] 2. The
pearlescent liquid suspension according to Claim 1, wherein said cationic
surface active agent is 15 represented by the following general formula
(I), 20                            [err] in which one or two of [err]
and  [err] independently represent a linear or branched alkyl or
hydroxyalkyl 25 group having from 8 to 22 carbon atoms, and the others
independently represent an alkyl group or hydroxyalkyl group having from 1
to 3 carbon atoms, a benzyl group, or a polyoxyethylene group in which the
total number of moles added is not higher than 10, and X represents a
halogen or an alkylsulfate having from 1 to 2 carbon atoms. 3. The
pearlescent liquid suspension according to Claim 1, wherein said higher
alcohol is an alcohol 30 having a linear or branched alkyl or alkenyl group
having from 12 to 26 carbon atoms. 4. The pearlescent liquid suspension
according to Claim 1, wherein said alpha-(methyl-branched alkyl) glyceryl
ether is represented by the following general formula (II), [err]
(II) 35 in which [err] represents a methyl-branched saturated hydrocarbon
group having from 12 to 24 carbon atoms. 5. The pearlescent liquid
suspension according to Claim 4, wherein [err] in the formula (II) is a
group of the following formula (III), 40 [err] 



45 in which m is an integer from 2 to 14, n is an integer from 3 to 11. and
the sum of m and n is from 9 to 21. 6. The pearlescent liquid suspension
according to Claim 1, further comprising (D) 0.1 to 5 wt.-% of a
water-soluble polymer compound. 50 Patentunspruche 1. Perifarbene, flissige
Suspension, umfassend als wesentliche Bestandteile (A) 0,05 bis 20 Gew.-%
eines kationischen, oberflAchenaktiven Mittels, (B) 0,2 bis 29 Gew.-%
eiines hbheren Alkohols mit einer linearen oder verzweigten Alkyl- oder
Alkenylgruppe, enthalten von 12 bis 26 Kohlenstoffatomen und (C) 55
mindestens 0,01% eines Alpha-mono(methyl-verzweigten alkyl)glycerylethers,
wobei die Gesamtmenge dieser Bestandteile von 1 bis 40 Gew.-% und die
Mischungsverhiltnisse von (A), (B) und (C) in einem Bereich liegen. d3r
umgeben ist von Linien, die erhalten werden, indem man die folgenden Punkte
a, b und c im Dreieckskoordinatensystem des ternAren Systems der
beigefugten einzigen Figur verbindet 60         a [(A) = 40.0, (8) = 53.0,
(C) =  2.01 b [(A) = 4.0, (B) = 16.0, (C) = 80.01 c [(A) = 0.2, (B) = 99.7,
(C) = 0.11 2. Perlfarbene, flussige Suspension gemnAl Anspruch 1, wobei das
kationische, oberflchen:ktive 65 Mittel durch die folgende allgemeine
Formel I dargestellt wird, 10    EP  0 130 609 BI                  II!IIII
111 111 IliHI 1il III C  L  M  S* wobei einer oder zwei von R1, R2, R, und
R. unabhingig eine lineare- oder verzweigte Alkyl- oder Hydroxy- _
alkylgruppe mit 8 bis 22 Kohlenstoffatomen bedeuten und die anderen
unabhangig eine Alkylgruppe oder Hydroxyalkylgruppe mit t bis 3
Kohlenstoffatomen, eine Benzylgruppe oder eine Polyoxyethylengruppe
bedeuten, bei der die Gesamtzahl der addierten Mole nicht h6her als 10 ist
und X ein Halogen oder ein '0 Alkylsulfat mit 1 bis 2 Kohlenstoffatomen
bedeutet. 3. Perlfarbene, flussige Suspension gemaB Anspruch 1, wobei der
hohere Alkohol ein Alkohol mit einer linearen- oder verzweigten Alkyl- oder
Alkenyigruppe mit 12 bis 26 Kohicnstoffatrmen ist. 4. Pertfarbene, flussige
Suspension gemarB Anspruch 1, wobei der Alpha(methyl-verzweigte
alkyl)glycerylether durch die folgende aligemeine Formel 11 dargestellt
wird: R5-OCH2CH(OH)CH20H                               (II) in der R5 fur
eine Methyl-verzweigte, gesattigte Kohlenwasserstoffgruppe mit 12 bis 24
Kohlenstoffatomen steht. 20     5. Perlfarbene, flussige Suspension gemiB
Anspruch 4, wobei R. in der Formel (11) eine Gruppe der folgenden Formel
(111) ist, 



CH3-(CH2)m-CH--(CH2)n-- 25                                             CH3
(Ill) in der m eine ganze Zahl von 2 bis 14 bedeutet, n sine ganze Zahl von
3 bis 1 1 ist und die Summe von m und n von 9 bis 21 betragt. 6.
Perlfarbene, flissige Suspension gemaB Anspruch 1, ferner umfassend (D) 0,1
bis 5 Gew.-% einer 30 wasserloslichen Polymerverbindung. Revendications 1.
Suspension liquide nacree comprenant. comme ingredients essentiels, 3-
(A) 0,5 A 20% en poids d'un agent tensio-actif cationique; (B) 0.2 a 29% en
Doids d'un alcool supbrieur ayant un groupe alkyle c~u alcbnyle, lineaire
ou ramifid, contenant de 12 a 26 atomes do carbone; et (C) au moins 0,01%
d'un alpha-mono (alkyl 3 ramification methyle) glyctryl 6ther, la quantitb
totale de ces ingredients allant de 1 a 40% en poids, les rapports de
m6lange de (A), (B) et (C) se trouvant a l'intdrieur d'une surface entourbe
par des lignes obtenues en reliant les points a, b et c suivants sur le
diagramme en coordonnees triangulaires du systeme ternaire de la fi ure
unique annexee: a [(A) = 40,0, (B) = 58,0, (C) = 2,01 b [(A) = 4,0, (B) =
16,0, (C) = 80,0] 45          c I (A) = 0,2, (B) = 99,7, (C) = 0,11 2.
Suspension liquide nacree selon la revendication 1, dans laquelle ledit
agent tensio-actif cationique est represent6 par la formule generale (I)
suivante: 50 [g,-  -R4)                                         (I) R2
~~R4 55 dans laquelle: un ou deux parmi R,, R2, R3 et R4 repr6sentent
independamment un groupe alkyle ou hydroxyalkyle, lineaire ou ramifie,
ayant de 8 A 22 atomes de carbono et 60     les autres repr6sentent
ind6pendamment un groupe alkyle ou un group. hydroxyalkye ayant de 1 a 3
atomes de carbone, un groupe benzyle, ou un groupe polyoxy6thyl~ne dans
:equel le nombre total de moles ajout6es nest pas superieur A 10; et X
represente un halogfne ou un alkylsulfate ayant de 1 a 2 atomes de carbone.
3. Suspension liquida nacr6e selon la revendication 1, dans laquelle ledit
alcool superieur est un alcr'ol 65 ayant un groupe alkyle ou alcdnyle,
linfaire ou ramifie, ayant de 12 A 26 atomes de carbone. 11   



EP 0130 609 BI' 4. Suspension liquide nacr6e selon la revendicatioon 1.
dans laquelle ledit alpha-mono(alkyl a ramifieation methylel glVceryl ether
est represent6 par la formule generale (lI) suivante R5-OCH2CH(OH;CH20H
(II) 5 dans Jaquelle Rs repr6sente un groupe hydrocarbon6 sature A
ramification methyle, ayant de 12 A 24 atomes de carbone. 5. Suspension
liquide nacree selon la revendication 4, dans laquelle R5 dans la formule
(It) est une groupe represente par la formule (Ill) suivante 10
CH3-(CH2)m-CH-(CH2)n- CH3                                      (ll) J5 dans
laquelle: m est un entier allant de 2 a 14; n est un entier allant de 3 A
11; et la somme de m et n va de 9 a 21. 6. Suspension liquide nacr6e selon
la revendication 1, comprenant en outre: 20    (D) 0,1 a 5% en poids d'un
compose polymere soluble dans l'eau. 30 35 40 45 50 55 60 65 12    


