
EP 0323594 B1 Description This invention relates to a high-concentration
pearling agent dispersion, and, more particularly, to a high-concentration
pearling agent dispersion prepared by mixing a large amount of a fatty acid
glycolic 5 ester with specific types of solvent, heating the mixture, and
then cooling it to deposit crystals of the fatty acid glycolic ester. The
pearling agent dispersion comprises uniformly shaped crystals, has a low
viscosity, and exhibits a superior stability at high and low temperatures.
Description of the Background: 10 Pearl-like gloss is often given to such
compositions as shampoos, rinses, hair-washing creams, and liquid
detergents in order to enhance their commercial value. One of the
conventional methods of providing pearl-like gloss to such a composition is
to mix it with a pulverized natural substance or an inorganic compound such
as mica, fish scale or bismuth oxychloride. Another method is to
crystallize a polyvalent 15 metal salt of a higher fatty acid or a fatty
acid glycolic ester. Among these the method using a fatty acid glycolic
ester is generally accepted in recent years. In this method a fatty acid
glycolic ester which is solid at room temperature is added to a composition
such as shampoo, followed by heating of the mixture to melt the fatty acid
glycolic ester, and then by cooling to recrystallize it, thereby providing
pearl-like gloss to the composition. Alternatively, a pearling agent 20
dispersion, e.g. a fatty acid glycolic ester dispersion, which is dissolved
and cooled to recrystallize in advance, is mixed with a shampoo at room
temperature (Japanese Patent Publication No. 804/1972, Japanese Patent
Application Laid-open Nos. 71021/1981, 216728/1983). The method proposed by
Japanese Patent Publication No. 804/1972 is to employ a fatty acid glycolic
ester together with a fatty acid dialkanol amide to induce pearl-like
gloss. According to this method, 25 however, if the pearling agent
component is used at a high concentration the mixture becomes unreason-
ably viscous so that difficulty is encountered in handling it in the course
of preparing a shampoo composition at room temperature. In addition, it
takes a long period of time to mix it homogeneously with other components.
Japanese Patent Application Laid-open No. 71021/1981 discloses a method for
preparing a pearling 30 agent containing a fatty acid glycolic ester at a
high concentration. This method, however, only provides a pearling agent
with fatty acid glycolic ester crystals having varied crystal sizes and
non-uniform crystal shapes. Thus, according to this method it is very
difficult to produce a pearling agent providing a beautiful outward
appearance. Japanese Patent Application Laid-open No. 216728/1983 discloses
a pearling agent containing a salt of 35 alkyl sulfate or a salt of
polyoxyalkylene alkyl sulfate, a fatty acid dialkanol amide and water, as
solvents, and a fatty acid glycolic ester at a high concentration. Alkyl
sulfates contained in this pearling agent, however, have the drawback of
producing a strong irritation to the skin. Use of an alkylether sulfate
instead of an alkyl sulfate reduces irritation to the skin. In their
manufacturing processes alkylether sulfates, however, are inevitably
contaminated by dioxane, which has a potential hazardous material. 40
EP-A-064058 discloses a pearling agent dispersion comprising a fatty acid
glycolic ester, a fatty acid alkanol amide and one or several surfactants
including a sulfosuccinate surfactant. However, the products 



formulated in accordance with this reference are still not satisfactory
with respect to their combination of the viscosity, appearence and high and
low temperature stability properties. In view of this situation, the
present inventors have undertaken extensive studies for developing a high
45 concentration pearling agent which is free from these drawbacks existing
in the conventional pearling agents. As a result, the inventors have found
that the use of an alkylsulfosuccinate or a polyoxyalkyleneal-
kylsulfosuccinate, a fatty acid dialkanol amide, and water, together as
solvents, mixed at a certain proportion with a fatty acid glycolic ester
provides a high concentration, low viscosity pearling agent, which is less
irritant, has crystals of a uniform shape, is stable at high and low
temperatures, and provides a beautiful 50 outward appearance. This finding
has led to the completion of this invention. SUMMARY OF THE INVENTION
Accordingly, an object of this invention is to provide a pearling agent
dispersion comprising as essential 55 components: 2    EP 0 323 594 B1 (A)
10 to 40% by weight of a fatty acid glycolic ester represented by the
following formula (I): 0 [ERR] wherein [err] represents a linear or
branched, saturated or unsaturated hydrocarbon group of a [err] 10   carbon
atom content, Y represents a hydrogen atom or a [ERR] group, m indicates a
value of 1 to 3, which is the average number of ethylene oxide group
addition moles, 20   (B) 0.8 to 16% by weight of an alkylsulfosuccinate or
a polyoxyalkylenealkylsulfosuccinate represented by the following formula
(II): [ERR] wherein R2 represents a linear or branched alkyl group of a
[err] carbon atom content, [err] represents a 30    hydrogen atom or a
methyl group, M represents an alkali metal, an alkali earth metal, an
ammonium ion, an alkyl group-substituted ammonium with the alkyl group
having a [err]  carbon atom content, or a hydroxy alkyl
group-substituted.ammonium with the hydroxy alkyl group having a [err]
carbon atom content, n indicates a value of 0 to 8, which is the average
number of addition moles, (C) 8 to 24% by weight of a fatty acid dialkanol
amide of the following formula (III): 35 [ERR] wherein [err] represents a
linear or branched, saturated or unsaturated hydrocarbon group of a [err]
45    carbon atom content, and Rs and R6 independently represent a group
[err] or  [err], and (D) 50 to 81% by weight of water; and wherein the
ratio of the components (B), (C), and (D) lies within a region encircled by
straight lines 



linking the following four points of a three-component trigonometric
diagram: a'[(B) = 1: (C) = 13 : (D) = 77], 50      b'[(B) = 10: (C) = 25 :
(D) = 65],           .. c'[(B) =2: (C) = 25: (D) = 73], and d'[(B) =2: (C)
= 13 : (D) = 85]. Other objects, features and advantages of the invention
will hereinafter become more readily apparent from the following
description. 55 3    EP 0 323 594 B1 BERIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a three-component trigonometric diagram showing the ratio of
the three components used in the pearling agent dispersion of this
invention. 5  DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED
EMBODIMENTS Among fatty acid glycolic esters, component (A), represented by
formula (I), those having a carbon atom content of [err] for [err] are
particularly preferable because of their remarkably beautiful pearl-like 10
gloss. Fatty acid glycolic esters having average addition moles of
ethyleneoxide, i.e. the value for m in formula (I), of 3, exhibit an
excellent pearl-like gloss, even though the carbon atom content for [err]
is [err]. Also, those having a [ERR] group for Y in formula (I) are
preferable. One or more compounds represented by formula (I) are
formulated, as a component (A), into the pearling agent dispersion of the
present invention in an amount of 10 to 40% by weight, and preferably of 20
to 30% by weight. Given as preferable alkylsulfosuccinates or
polyoxyalkylenealkylsulfosuccinates, component (B), repre- sented by
formula (11), are those having a linear or branched saturated hydrocarbon
group of a [err] 25  carbon atom content in average for R2 in formula (II).
Alcohols either derived from natural sources or artificially synthesized
can be used as raw alcohols for preparing the (B) component. As the (B)
component having oxyalkylene groups, those having an oxyalkylene group
derived from ethylene oxide are preferable. Given as counter ions for these
alkyl sulfates are alkali metal ions such as sodium or potassium; alkali
earth metal ions such as calcium or magnesium; ammonium ions; ammonium
substituted with 1 to 2 hydroxy 30  alkyl groups of a [err] carbon atom
content, e.g. groups derived from monoethanolamine, dithanolamine or
triisopropanolamine. Particularly preferable counter ions are sodium ion,
ammonium ion and triethanolamine. The (B) component is formulated into the
pearling agent dispersion of the present invention in an amount of 0.8 to
16% by weight, and preferably 1.6 to 8% by weight. If the amount is less
than 0.8% by weight, crystals of the pearling agent in the dispersion are
not uniform, diminishing the beautiful pearl-like gloss of 35 the
dispersion. If the amount exceeds 16% by weight, the viscosity of the
dispersion becomes too high to handle with ease. 



Preferable fatty acid dialkanol amides, component (C) of the present
Invention, which are represented by formula (III), are those derived from
raw fatty acids having a [err] carbon atom content distribution. A
particularly preferable fatty acid raw material is that having a lauric
acid [err] content of greater than 40% 40  by weight. Diethanolamine or
diisopropanolamine is preferable as a raw alkanol amine for preparing a
fatty acid dialkanol amide, with an especially ideal raw material being
diethanolamine. The (C) component is formulated into the pearling agent
dispersion of the present invention in an amount of 8 to 24% by weight, and
preferably 10.4 to 20% by weight. If the amount is less than 8% by weight,
fatty acid glycolic esters, component (A) cannot be sufficiently dispersed
into the composition. If the amount exceeds 24% by weight, 45  on the other
hand, the viscosity of the dispersion becomes too high and crystals of the
pearling agent in the dispersion are not uniform, diminishing the beautiful
pearl-like gloss of the dispersion. There are no specific limitations as to
the type of water which is the (D) component of the present invention.
Portable water, deionized water or purified water can be used. It is
essential in this invention that the ratio of the components (B), (C), and
(D) lie within a region 50   encircled by straight lines linking the
following four points in a three-component trigonometric diagram: a' [-
(B)=10 (C)=13 : (D)=77], b' [(B)=10 : (C)=25: (D)=65], c' [(B)=2: (C)=25:
(D)=73], and d' [(B)=2: (C)=13: (D)=85]. The pearling agent dispersion of
this invention can be prepared by a process in which each prescribed amount
of the components (A), (B), (C), and (D) is charged into a vessel, heated,
and stirred. In this process 55 the mixture is heated to a temperature
above the melting point of the (A) component, preferably to about 80 C. No
specific limitations are imposed on a speed of the stirring. Low-speed
stirring, for instance, of a 10 to 100 rpm range is usually sufficient.
There are also no specific limitations as to the duration for which the
mixture is to be stirred during heating. In view of the actual operation
and workability, a stirring for a 4    EP 0 323 594 B1 period of 5 to 60
minutes, preferably 20 to 40 minutes, is applicable. In one embodiment of
the process for preparing the pearling agent dispersion of this invention,
when the above components are heated to [err] and the mixture is stirred at
this temperature for about 30 minutes, the (A) component melts and the
mixture emulsified. The emulsion is then gradually cooled while stirring to
an ultimate temperature of 10 to [err], 5 preferably of 20 to 30  C. There
are no specific limitations as to the method of cooling. It may be either
gradual or rapid. The (A) component crystallizes at 50 to [err] and the
whole liquid presents a beautiful pearl-like gloss, thus producing a
pearling agent dispersion. Besides the above essential components (A), (B),
(C), and (D), other components, including, for example, pH adjusting agents
and antiseptics, can be formulated into the pearling agent dispersion of
this 10  invention, as required. It is preferable to adjust the pH of the
dispersion to a range of 4 to 11, and, in particular, of 7 to 10. The
pearling agent dispersion of this invention thus prepared can be formulated
into a variety of compositions, including liquid shampoos, liquid detergent
compositions, liquid rinse, or other similar liquid 



compositions, or into paste-like compositions, in an amount appropriate to
the intended use of such 15 compositions, thereby providing a beautiful
pearl-like gloss to the compositions. In the case of a liquid-type
composition the amount of the pearling agent dispersion to be formulated
may be 1 to 20% by weight, and preferably 2 to 10% by weight. Since the
pearling agent dispersion of this invention contains very fine crystals of
the pearling agent component of a size between 1 and 10 [err], it is more
homogeneous and presents a more beautiful pearl- 20 like gloss than
conventional molten-type pearling agents which comprise crystals having a
size greater than about 30 [err]. Furthermore, since in the pearling agent
dispersion of this invention the viscosity increase is not remarkable, it
can be prepared as a high concentration dispersion directed to formulation
into a variety of other compositions. In addition, since the pearling agent
dispersion of this invention only weakly irritates the skin, it can 25 have
a wide variety of application without being limited to use in liquid
shampoos and liquid detergents. Other features of the invention will become
apparent in the course of the following description of the exemplary
embodiments which are given for illustration of the invention. EXAMPLES 30
The invention is hereafter described in more detail by way of examples. In
the examples below the following test methods were used. (1) Appearance 35
A sample placed in a 100-ml transparent glass container was observed by the
naked eye to investigate its pearl-like gloss. Any samples containing foam
were subjected to centrifugation to eliminate the foam. The evaluation was
performed according to the following standard: 0:   The sample exhibited
homogeneous pearl-like gloss. 40    X:   The sample was turbid or
emulsion-like, or Its pearl-like gloss was not homogeneous. (2) Viscosity
The same sample as used in the test (1) above was placed in a thermostat at
a temperature of 30 * C 45 and was maintained at this temperature, followed
by measuring the viscosity using a B-type viscosimeter (manufactured by
Tokyo Keiki Co., Ltd.). (3) Stability at a high temperature so     A sample
was placed in a transparent glass container, sealed, and stored in a
thermostat at a temperature of [err] for one month. The absence or presence
of separation of the sample components and of agglomeration of the pearling
agent was observed by the naked eye. The evaluation was performed according
to the following standard: O:   No extraordinary phenomenon such as
separation of the sample components, agglomeration of 55         the
pearling agent, or disappearance of the pearl-like gloss was observed. X:
Either of the extraordinary phenomena; separation of the sample components,
agglomeration of the pearling agent, or disappearance of the pearl-like
gloss was observed. 5  



EP 0 323 594 B1 (4) Stability at a low temperature A sample was placed in a
transparent glass container, sealed, and stored in a thermostat at a
temperature of [err] for one month. The absence or presence of separation
or solidification of the sample 5 components was observed by the naked eye.
The evaluation was performed according to the following standard: 0:   No
separation or solidification of the sample components occurred and the
fluidity of the sample was maintained. X:   An extraordinary phenomenon,
including separation or solidification of the sample components, 10
was observed. Example 1 (Composition No. 1) [Formulation] 15 Distearic acid
ethylene glycol             20 parts by weight Sodium polyoxyethylene (3)
Laurylsulfosuccinate    5 parts by weight Coconut oil diethanol amide
12 parts by weight Water                                      63 parts by
weight [Preparation] 25 The above components were mixed under heating at
[err] to melt the distearic acid ethylene glycol. The mixture was not
transparent, but emulsion-like at this point of time. This mixture was
cooled to [err] over 2 hours to produce a pearling agent dispersion in
which a pearling agent having a uniform particle size was dispersed and
which presented a beautiful outward appearance. 30     The dispersion thus
prepared had a viscosity of 1,820 mPa s (cP) at 30 * C. Comparative Example
Composition No. 2 (Comparative Composition) 35 [Formulation] Distearic acid
ethylene glycol                              20 parts by weight 40
Sodium polyoxyethylene (3) Laurylsulfosuccinate    4 parts by weight
Coconut oil diethanol amide                24 parts by weight Water
52 parts by weight 46 [Preparation] The above components were mixed under
heating at [err] to melt the distearic acid ethylene glycol to produce a
transparent material. This material was cooled to as low as [err], at which
temperature the 50  mixture exhibited a pearl-like gloss, but the particle
size of the pearling agent crystals was not uniform and the outward
appearance of the mixture was not beautiful. 



The dispersion thus prepared was barely fluid with an apparent viscosity of
53,500 mPa.s (cP) at [err]. 55  Example 2. The high-concentration pearling
agent dispersion compositions. listed in Table 1 were prepared using the
components shown in the same table at various proportions in the same
manner as in Example 1 or the 6    EP 0 323 594 B1 Comparative Example.
These compositions were evaluated according to the methods previously
discussed. The results are shown in Table 1. [ERR] 30 55 As was evidenced
from the results of Example 1 and the Comparative Example, and from the
results shown in Table 1, a pearling agent dispersion exhibiting
satisfactory performance can be obtained only 7    EP 0 323 594 B1 when the
ratio of the components (B), (C), and (D) is in a range encircled by
straight lines linking the four points a', b', c', and d' together as in
Figure 1. Claims 5 1. A pearling agent dispersion comprising as essential
components: (A) 10 to 40% by weight of a fatty acid glycolic ester
represented by the following formula (I): 10                     [ERR] 15
wherein [err] represents a linear or branched, saturated or unsaturated
hydrocarbon group of a [err] carbon atom content, Y represents a hydrogen
atom or a [ERR] group, m indicates a value of 1 to 3, which is the average
number of ethylene oxide group addition 26       moles, (B) 0.8 to 16% by
weight of an alkylsulfosuccinate or a polyoxyalkylenealkylsulfosuccinate
repre- sented by the following formula (II): [ERR] 35       wherein R2
represents a linear or branched alkyl group of a [err] carbon atom content,
[err] represents a hydrogen atom or.a methyl group, M represents an alkali
metal, an alkali earth metal, an ammonium ion, an alkyl group-substituted
ammonium with the alkyl group having a [err]  carbon 



atom content, or a hydroxy alkyl group-substituted ammonium with the
hydroxy alkyl group having a [err] carbon atom content, n indicates a value
of 0 to 8, which is the average number of addition 40       moles, (C) 8 to
24% by weight of a fatty acid dialkanol amide of the following formula
(III): [ERR] 50 wherein [err] represents a linear or branched, saturated or
unsaturated hydrocarbon group of a [err] carbon atom content, and [err] and
[err] independently represent a group [err] or [err], and (D) 50 to 81% by
weight of water; and wherein the ratio of the components (B), (C), and (D)
lies within a region encircled by straight lines 55         linking the
following four points of a three-component trigonometric diagram: a' [(B) =
10 :(C) = 13 :(D) = 77], b' [(B) = 10: (C) = 25: (D) = 65], c' ((B) = 2 :
(C) = 25 : (D) = 73], and 8    EP 0 323 594 B1 when the ratio of the
components (B), (C), and (D) is in a range encircled by straight lines
linking the four points a', b', c', and d' together as in Figure 1. Claims
5. 1. A pearling agent dispersion comprising as essential components: (A)
10 to 40% by weight of a fatty acid glycolic ester represented by the
following formula (I): [ERR] 15       wherein [err] represents a linear or
branched, saturated or unsaturated hydrocarbon group of a [err] carbon atom
content, Y represents a hydrogen atom or a 0 20 group, m indicates a value
of 1 to 3, which is the average number of ethylene oxide group addition 25
moles, (B) 0.8 to 16% by weight of an alkylsulfosuccinate or a
polyoxyalkylenealkylsulfosuccinate repre- sented by the following formula
(II): [ERR] 35        wherein [err] represents a linear or branched alkyl
group of a [err] carbon atom content, [err] represents a hydrogen atom or a
methyl group, M represents an alkali metal, an alkali earth metal, an
ammonium ion, an alkyl group-substituted ammonium with the alkyl group
having a [err] carbon atom content, or a hydroxy alkyl group-substituted
ammonium with the hydroxy alkyl group having a [err] carbon atom content, n
indicates a value of 0 to 8, which is the average number of addition 



40       moles, (C) 8 to 24% by weight of a fatty acid dialkanol amide of
the following formula (III): 0      R50H [ERR] wherein [err] represents a
linear or branched, saturated or unsaturated hydrocarbon group of a [err]
carbon atom content, and [err] and [err] independently represent a group
[err] or [err], and (D) 50 to 81% by weight of water; and wherein the ratio
of the components (B), (C), and (D) lies within a region encircled by
straight lines 55       linking the following four points of a
three-component trigonometric diagram: a' [(B) = 10 (C) = 13 (D) = 77], b'
[(B) = 10 (C) = 25: (D) = 65], c' ((B) = 2: (C) = 25: (D) = 73], and 8
EP 0323 594 B1 d' [(B) = 2: (C) = 13: (D) = 85]. PatentansprUilche 5 1.
Eine Periglanzmittel-Dispersion umfassend als wesentliche Bestandteile: (A)
10 bis 40 Gew.-% eines Fettsaiureglycolosters der folgenden Formel (I): 0
10     '1 Y-O- (CH2CH20)mCRj                          (I) 16       worin Rn
fOr eine lineare oder verzweigto, gesattigte odor ungesatfigte
Kohlenwasserstoffgruppe mit 13 bis 21 Kohlonstoffatomen steht, Y fUr ein
Wasserstoffatom oder eine 0 ti20
-C-R1-Gruppe steht, m eonen Wert von 1 bis 3 hat, der der Mittelwert der
Ethylenoxidgruppen-Additionsmole ist, (B) 0,8 bis 16 Gew.-% eines
Alkylsulfosuccinats odor eines Polyoxyalkylonalkylsulfosuccinats der 2s
folgenden Formel (Il): R3              S03M 30
I               I R2-0- ( CHCH20) n-COCHCH2O0M                       (II)
worin R2 flr eine lineare odor verzweigte Alkylgruppe mit 8 bis 20
Kohlenstoffatomen steht, R3 far 35        ein Wasserstoffatom oder eine
Methylgruppe steht, M ein Alkalimetall-, ein Erdalkalimetall-, ein
Ammoniumion, ein mit Alkylgruppe substituiertes Ammonium, wobei die
Alkylgruppe 1 bis 3 Kohlenstoffatome hat odor ein mit Hydroxyalkylgruppe
substituiertes Ammonium, wobei die Hy- droxyalkylgruppe 2 bis 3
Kohlenstoffatome hat, ist, n einen Wert von 0 bis 8 hat, der der Mittelwert
der Additionsmole ist, 



40       (C) 8 bis 24 Gew.-% eines Fettsauredialkanolamids der folgenden
Formel (III): 0    R5OE 46                              R4C-N
(III) R60H 60 worin n fUr eine lineare oder verzweigte, gesattigte odor
ungesittigte Kohlonwasserstoffgruppe mit 7 bis 17 Kohlenstoffatomen steht
und A5 und Rs unabhangig fOr eine Gruppe -C2H4 oder -C3HG stehen und (D) 50
bis 81 Gew.-% Wasser, 55        worin das Verh~ltnis der Komponenten (B),
(C) und (D) innerhalb eines Bereiches liegt, der von geraden Linion umgeben
ist, die die folgenden vier Punkte eines trigonometrischen Drei-
Komponenten-Diagrammes verbinden: a' [(B) = 10: (C) = 13: (D) = 77],    EP
0 323 694 B311                    .          L  H  S11111111111 11111 11111
b' [(B) = 10: (C) = 25: (P) = 65], C' [(B) = 2: (C) = 25: (D) = 73] und d'
[(B) = 2: (C) = 13: (D) = 85]. 8  Revendlcatlons 1. Dispersion d'agent
nacrant comprenant comme constituant essentiel: (A) 10 a 40% en poids d'un
ester glycolique d'acide gras repr~sent4 par la formule suivante (I): 10 0
YO- (CH2CH2O) mC-R1                                            (I) 15 dans
laquelle RI represente un groupe hydrocarbone lineaire ou ramifl4, satur6
ou insatur6, ayant de 13 A 21 atomes de carbone, Y represente un atome
d'hydrogbne ou un groupe 0 -C-Rir m repr6sente une valeur de i a 3, et qui
correspond au nombre moyen de moles de groupes 28       d'oxyde d'6thylbne
d'addition, (B) 0,8 a 16% en poids d'un alkylsulfosuccinate ou d'un
polyoxyalkylnealkylsulfosuccinate repr6- sente par !a formule suivante
(Il): .30                        R3                S03M R2-O-(CHCH20) n<-cC
HCH2COOM                                (II) 38 dans laquelle R2 reprdsente
un groupe alikyle lineaire ou ramifid, ayant de 8 A 20 atomes de carbone,
Rs repr~sente un atome d'hydrogbne ou un groupe m~thyle, M repr6sente un
m~tal alcalin, 



un m~tal alcalino-terreux, un ion ammonium, un ammonium substitu6 ou un
groupe alkyle, dont le groupe alkyle possede de 1 ' 3 atomes de carbone, ou
un ammonium substitu4 par un groupe 40       hydroxyalkyle, dont le groupe
hydroxyalkyle possede de 2 A 3 atomes de carbone, n reprdsente une valeur
de 0 a 8, et qui correspond au nombre moyen de moles d'addition, (C) 8 a
24% en poids d'un dialcool amide d'acide gras reprdsent6 par la formule
suivante (Ill): 45                    0      R50H R4-C-N 8 -
R60H 60 dans laquelle R4 represente un groupe hydrocarbon4 lin~alre ou
ramifl, satur6 ou insaturd, ayant de 7 & 17 atomes de carbone, et R5F et R6
repr~sentent ind6pendamment un groupe -CGI-14 ou -CaHs., et 55.      (D) 50
a 81% en poids d'eau; et dans laquelle 1a proportion des constituants (B),
(C) et (D) se situe dans un secteur dflimlt6 par des lignes droites reliant
les 4 points suivants d'un diagramme trigonom6trique & trols composants: a'
[(B) = 10 (C) = 13: (D) = 77], 10    b'- (B) = 10: (C) = 25: (D) = 65], c'
[(B) = 2: (C) = 25: (D) = 73], et d' [(B) = 2: (C) = 13: (D) = 85]. 10 15
20 25 30 35 45 50 55    


