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AQUEOUS COMPOSITIONS CONTAINING LANOLIN OIL

This application is a continuation of my prior application,
Ser. No. 178,221, filed Mar. 1, 1962, now abandoned.

This invention relates to aqueous compositions containing
lanolin oil, and concerns particularly aqueous compositions in
which lanolin oil is employed as an emollient and conditioner
component of the composition, as in the case of shampoos and
other detergent products.

Still more particularly, the invention is concerned with the
preparation of such compositions in the form of clear, trans-
parent aqueous solutions. :

Prior to relatively recent years, aqueous detergent prepara-
tions containing an appreciable quantity of lanolin were
characterized by opaqueness of the product, owing to the fact
that the lanolin was emulsified in the detergent solution,
rather than being completely solubilized therein or at least so
finely dispersed therein that the product is clear to the naked
eye and exhibits a transparency thereto sufficient to look like
a solution.

It is known (W.C. Griffin, “Cosmetics, Science and
Technology™, Interscience Publishers, Inc., New York, Sept.
16, 1957, pages 1027-1028) that non-ionic surfactants of the
polyoxyethylene ester, ether, and ether-ester types are effi-
cient solubilizers for oils, in that they form clear, transparent
emulsions of liquid oils which are, in effect, oil in water emul-
sions wherein the product is clear because the particle size of
the oil is so small that light is not refracted by the particles.
The non-ionic surface active agents commonly used in
cosmetic formulations are not, however, efficient solubilizers
for lanolin, so that it is necessary to employ relatively high
ratios of such non-ionics to lanolin, in order to solubilize the
oil sufficiently to form a clear, transparent solution.

It is also known (Conrad, Motiuk and Maso, “Solubilization
by Lanolin Derivatives™, Proceedings of Scientific Section,
Toilet Goods Association, 29, June 14, 1958) that the U.S.P.
lanolin and a liquid lanolin may be solubilized by the polyox-
yethylene ethers of lanolin alcohol, particularly the ether
made by condensing lanolin alcohols with 16 mols of ethylene
oxide. )

In U.S. Pat. No. 2,900,307, to Ling Wei, dated Aug. 18,
1959, lanolin and fractionated lanolin are described as being
rendered water-soluble by combining therewith certain higher
fatty acid alkylolamides in ratios of from 1:1 to 100:1. In prac-
tise, however, it has been found necessary to employ a ratio of
at least 8:1 of alkylolamide to lanolin in order to solubilize the
latter. Thus, in each of the illustrative examples set forth in the
Wei patent, the ratio of alkylolamide to lanolin is 10:1.

The principal object of the present invention is to provide
aqueous compositions which contain lanolin oil as an essential
component thereof and are in the form of clear, transparent
solutions. .

Another object of the invention is to provide aqueous com-
positions of the character set forth, which will be of particular
advantage in the preparation of hair shampoos, hand lotions
and other cosmetic and pharmaceutical products.

Still other objects, and the advantages of, the invention will
be apparent to those skilled in the art from the following more
detailed description.

Briefly stated, the objects and advantages of the invention
may be achieved by combining with lanolin oil, a non-ionic
surface active agent consisting essentially of a polyox-
yethylene ether of lanolin alcohols, and a higher fatty acid al-
kanolamide, and then combining this mixture with an aqueous
solution of an organic synthetic detergent, or a fatty acid soap,
or suitable admixtures thereof.

The lanolin oil used in accordance with the invention is a
water-insoluble liquid fraction of lanolin composed for the
most part of liquid lanolin esters. Typical of such lanolin oils,
for example, is the liquid fraction of lanolin obtained from
wool grease by solvent fractionation and crystallization ac-
cording to the process set forth in U.S. Pat. No. 2,758,125 to
Sunde. A lanolin oil of this type is commercially available
from Malmstrom Chemical Corporation under the tradename
*Lantrol™. Other lanolin oils suitable for use in the practise of
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the invention are available commercially from other suppliers
under the trademarks ““Lanogene”, “Fluilan” and ** Viscolan”.

The non-ionic surface active agent preferably employed as

one of the components of the solubilizing agent for the lanolin
oil in accordance with the invention is a polyoxyethylene ether
of lanolin alcohols condensed with 16 mols of ethylene oxide.
Typical of such an ether is the product marketed under the
trademark “‘Nimcolan $” by Malmstrom Chemical Corpora-
tion. :
The alkanolamide employed as the other component of the
solubilizing agent for the lanolin oil in accordance with the in-
vention may be any of a number of well-known alkanolamides
of higher fatty acids, preferably the diethenolamide of
coconut fatty acid. Typical of suitable alkanolamides are those
marketed by Clintwood Chemical Company under the trade
designations **Sandrol Superamide 100C™ and by others.

It has been found that mixtures of a lanolin alcohol polyox-
yethylene oxide ether, particularly of the preferred type
above-mentioned, with a higher fatty acid alkanolamide, pro-
vide surprisingly effective results when employed as solubil-
izer for lanolin oil in the preparation of clear, transparent
aqueous solutions containing lanolin oil. Moreover, it has
been found that although the aforementioned components of
the solubilizing mixture may be used in a relatively wide range
of concentrations for the preparation of such aqueous
products, these ingredients in admixture with one another
lend themselves to use in concentrations, relative to the con-
centration of the lanolin oil, such as to effect a synergistic
solubilization of the lanolin oil. Thus, markedly lower relative
amounts of these ingredients serve to produce clear, trans-
parent aqueous solutions containing lanolin oil.

The clarity and transparency of these solutions are an “‘as
is” characteristic thereof, i.e., as produced without requiring
filtering of the solutions. Hence, the terms “clear” and “trans-
parent” as used herein with reference to the solutions em-
bodying the present invention, refer to and mean the aforesaid
characteristic of the solutions as initially produced, without
requiring them to be filtered to render them clear and trans-
parent.

The herein described solubilizing mixtures of the polyox-
yethylene ether of lanolin alcohols with the higher fatty acid
alkanolamide may be employed in relative proportions as
hereinafter more particularly set forth, to form clear, trans-
parent aqueous compositions containing from approximately
I to 3 percent by weight of lanolin oil and from about 5 to 30
percent, preferably from about 8 to 24 percent, by weight, of a
water-soluble detergent, such as a fatty acid soap, or a suitable
ionic or non-ionic synthetic detergent, or suitable mixtures
thereof.

Thus, in the case of aqueous solutions containing from
about 8 to 24 percent triethanolamine lauryl sulfate as deter-
gent and from 1 to 3 percent lanolin oil, clear, transparent
solutions may be obtained by utilizing a mixture of the polyox-
yethylene ether of lanolin alcohols with the coconut fatty acid
diethanolamide in amounts such that the former is present in a
ratio of from about 1:1 to 3:1 relative to the amount of lanolin
oil, and the latter is present in a ratio of from about %:1 to
about 7:1 relative to the amount of lanolin oil, the above-men-
tioned synergistic effect disappearing, however, when the
ratio of the polyoxyethylene ether of lanolin alcohols to the
lanolin oil is about 1:1 or lower.

In producing the aqueous compositions according to the in-
vention, the preferred procedure is to form a mixture of
lanolin oil with the above-mentioned solubilizing agents, and
separately, an aqueous solution of the selected detergent, the
aforesaid mixture and the detergent solution each being
heated to about 75° to 80° C., whereupon the oil mixture is
added to the detergent solution with stirring at the elevated
temperature above-mentioned.

In order to demonstrate the beneficial effects of the com-
bination of the above-mentioned ingredients as solubilizers for
lanolin oil, there is set forth in Table 1, below, the solubiliza-
tion results when utilizing the non-ionic surfactant (polyox-
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yethylene ether of lanolin alcohols condensed with 16 mols of
ethylene oxide) and the higher fatty acid alkanolamide
(coconut fatty acid diethanolamide), separately, as the solu-
bilizer for 1.0 percent lanolin oil in aqueous solutions contain-
ing varying concentrations of an _ anionic detergent
(triethanolamine lauryl sulfate ).

TABLE I.—SOLUBILIZATION RESULTS
1.0% Lanolin Oil in Triethanoclamine Lauryl Sulfate

Percent Triethanolamine lauryl sulfate
Matcrials 8.0 16.0 24.0
Ratio-nonionic to lanolin  4.0:1, clear_____ 3.56:1, clear-_... 3.5:1, clear.
oil. 3.5:1, cloudy._. 3.0:1, cloudy .. 3.¢:1, hazy
Ratio-diethanolamide to  8.0:1, clear__ 8.0:1, clear..... 9.0:1, clear
lanolin oil. 7.0:1, eloudy.-_ 7.0:1, cloudy.. 8.0:1, cloudy.

In contrast to the results obtained with the individual in-
gredients of the solubilizer, as set forth in Table 1, there are set
forth in Table II, below, the results obtained when utilizing
mixtures of the above-mentioned ingredients as solubilizers
for the lanolin oil in accordance with the invention.

TABLE 11 - SOLUBILIZATION RESULTS

1.0% Lanolin Oil in Triethanolamine Lauryl Suifate

% Triethanolamine

Lauryl Sulfate

8.0 16.0 24.0
Mixtures:
Non-ionic
surfactant 3.0) 3.0) 3.0)
{A)Lanolin 1.0)clear 1.0)clear 1.0)clear
Qil Diethan- 0.5) 0.5)) G.5)
olamide

2.0) 2.0) 2.0)
{B)Ditto 1.0 )clear 1.0)clear 1.0)clear
above 2.0) 3.0) 3.0)

: 2.0} 2.0) 2.0)
(C)Ditto 1.0)cloudy 1.0)cloudy 1.0)cloudy
above 1.0) 2.0) 2.0)

1.0) 1.0) 1.0)
(D)Ditto 1.0)clear 1.0)clear 1.0)clear
above 6.5-7.0) 5.5-6.0) 7.0-7.5)

In all instances set forth in Table 11, as well as in Table 1, the
amount of the detergent solution of triethanolamine laury!
sulfate used was 100.0 parts, less the 1.0 part of the lanolin oil
and less the parts of non-ionic surfactant and the diethanola-
mide used, as the case may be, yielding 100.0 parts of the final
composition containing 1.0 part of lanolin oil.

In all instances, also, the detergent solution was heated to
75°-80 C., the mixture of lanolin oil and solubilizing material
was heated to the same temperature, and then the oil mixture
was added to the detergent solution with stirring at the
elevated temperature.

By comparing the data set forth in Table I with those set
forth in Table I1, it will be noted that whereas in the case of an
8.0 percent solution of the detergent, 4.0 parts of the non-
ionic surfactant were required to solubilize 1.0 part of lanolin
oil in 95.0 parts of the 8.0 percent detergent solution, and 8.0
parts of the diethanolamide were required to solubilize 1.0
part of lanolin oil in 91.0 parts of the 8.0 percent detergent
solutions, only 3.0 parts of the non-ionic surfactant and only
0.5 parts of the diethanolamide, when these two are used in
admixture with one another, are required to solubilize 1.0 part
of lanolin oil in 95.5 parts of the 8.0 percent detergent solu-
tion. Similarly, only 2.0 parts of the non-ionic surfactant ad-
mixed with only 2.0 parts of the diethanolamide are required
to solubilize 1.0 part of lanolin oil in 96.0 parts of the 8.0 per-
cent detergent solution. Comparably striking differences in
the solubilization results will be noted when comparing the
data in Table I with those of Table II in respect of the 16 and
24 percent detergent solutions.
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In most instances set forth in Table II, the solubilization
took place readily as the mixture of lanolin oil, non-ionic and
diethanolamide, heated to 75°-85° C., was added to the deter-
gent solution heated to the same temperature. In the case of
combinations made with 1.0 part of the non-ionic surfactant
to 1.0 part of lanolin cil, holding the mixture of lanolin oil,
non-ionic and diethanolamide with the detergent solution at a
temperature of 75°-80° C., for a period of up to 30 minutes
may be required in order to obtain a clear, transparent solu-
tion. Indeed, in such instances, maintaining the mixture at the
temperature mentioned for periods longer than 30 minutes
permits the use of a smaller quantity of the diethanolamide
than those shown in Table 11 for obtaining clear solutions.

As will be observed from the data in Table II, when ratios of
3:1 and2:1 of the non-ionic surfactant to lanolin oil are used,
the amount of diethanolamide required for solubilization is
substantially less than would be calculated if the solubility ef-
fects of the non-ionic and diethanolamide were merely addi-
tive. This synergistic solubilization of the lanolin oil is exem-
plified in the compositions of series (A) and (B) in Table II.
This synergistic effect disappears, apparently, when the ratio
of non-ionic to lanotin oil is 1:1.

Using mixtures of the non-ionic and diethanolamide, larger
quantities of lanolin oil were readily solubilized. For example,
the following two compositions containing 3.0 percent lanolin
oil were clear immediately after combining the ingredients by
the above-mentioned procedure:

Triethanolamine Laury! Sulfate 16.0 16.0

Water 57.0 58.0

Non-ionic (lanolin alcohols with 16

mols ethylene oxide) 9.0 10.5

Lanolin Oil 3.0 3¢

Coconut Fatty Acid Diethanolamide 15.0 12.0
Total: 100.0 100.0

Solubilization of lanolin oil in aqueous solutions of deter-
gents other than the one referred to in Tables I and II, when
utilizing mixtures of the non-ionic and diethanolamide as solu-
bilizers, resuiting in clear, transparent solutions, is illustrated
by the two following examples of compositions prepared in the
manner above set forth:

Sodium Lauryl Polyoxyethylene Ether i 2

Sulfate 12.0 —

Triethanolamine Dodecyl Benzene

Suifonate — 12.4

Water 79.0 78.1

Noun-ionic (lanolin alcohols with 16

mols ethylene oxide) 2.0 2.5

Lanolin oil 1.0 1.0

Coconut Fatty Acid Diethanolamide 6.0 6.0
Total: 100.0 100.0

Solubilization of lanolin oil in concentrations of 1.0 percent
in aqueous solutions of mixtures of anionic synthetic deter-
gents and a fatty acid soap, and utilizing mixtures of the non-
ionic surfactant with the diethanolamide as solubilizer, is illus-

trated by the following example:

Part1 Parts
Sodium lauryl sulfate 9.0
Triethanolamine dodecyl benzene
sulfonate 8.0
Potassium Oleate 2.5
Water 72.0

Part [

Non-ionic (lanolin alcohols with

16 mols ethylene oxide) 2.5

Lanolin oil 1.0

Coconut fatty acid diethanolamide 5.0
Total: 100.0

Part 1 was heated to 78° C. and Part Il was added to Part 1
with stirring. The resulting product was hazy immediately
after combining them, but became sparkling clear during 5
minutes additional heating on a steam bath at 75°-80° C.
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As above indicated, the aqueous compositions containing
the lanolin oil, non-ionic surfactant and coconut fatty acid
diethanolamide, may be utilized in the preparation of clear
aqueous hair shampoos, hand lotions and other cosmetic
products. Table III, below, sets forth the data with respect to
several clear, aqueous hair shampoos.

TABLE I
SHAMPQOO
A B C D

Triethanolamine lauryt 120 120 12.0 12.0
Sulfate
Triethanolamine oleate 5.0 5.0 5.0 50
Propylene glycol 50 50 5.0 5.0
Water 71.0 705 69.0 69.0
Lanolin oil 1.0 1.0 1.0 1.0
Lanolin alcohols condensed
with 16 mols of ethylene oxide 3.0 25 2.0 3.0
Coconut fatty acid 1:1
diethanolamide 3.0 4.0 6.0 5.0

Total: 100.0 100.0 100.0 100.0

The anionic detergent, soap and propylene glycol were dis-
solved in the water and this solution heated to 75°-80° C. The
other ingredients were combined and heated to the same tem-
perature, then poured into the aqueous solution while stirring.
Compositions A and D were clear very shortly after combining
the ingredients; composition B required 5 minutes additional
heating at 75°-80° C.; and composition C required 15 minutes
at this temperature.

Although the data in Table III, above, indicate that the
synergistic effect of the non-ionic and the diethanolamide is
not exerted, it is believed this is due to the presence of the
propylene glycol, and that in the absence of the latter the
synergistic effect would be exerted.

The product of the composition listed in Column D of Table
111 was subjected to rabbit-eye irritation tests by the Draize
technique. Nine rabbits were used, three with no rinsing after
instillation of the product, three with rinsing after 2 seconds,
three after 4 seconds. In all nine rabbits zero readings for ir-
ritation of the cornea.or iris were obtained. Low readings for
irritation of the conjunctivae were obtained on the three rab-
bits’ eyes which were not rinsed; these readings became zero
after 4 days. Zero readings of conjunctivae irritation were ob-
tained on the other six rabbits.

The product of composition D listed in Table 1lI was also
tested for shampoo results by the so-called half-head shampoo
test. In such test, the hair is wetted, parted in the middle, and
then the hair on one side of the part is shampooed with the
product under test, and the hair on the other side of the part is
shampooed with another shampoo for comparison. Equal
quantities of the product under test and of the reference
product are used, and a trained beauty operator conducts the
tests, making observations with respect to the foaming proper-
ties, feel of the hair during and after shampooing and rinsing,
and combing properties of the hair on each side of the parted
hair after the shampooing is completed. Utilizing this test, the
product of composition D (with an addition of 0.4 percent, by
weight, of a suitable perfume) was compared with several
commercially available shampoo products, containing 1.0
lanolin oil and one or the other of the above-mentioned solu-
bilizing ingredients. The tests showed that the product of com-
position D foamed excellently and had unusually good effects
on the combing properties of the hair following the shampoo.
On hair damaged by bleaching or dyeing, the easier combing
properties and manageability of the hair were outstandingly
better when shampooed with the product of composition D
than when shampooed with the commercial shampoo
products tested.

As hereinbefore indicated, the preferred type of alkanola-
mide for use in preparing the compositions of the invention is
coconut fatty acid diethanolamide. More specifically, as in the
compositions shown in Table I, the diethanolamide is a 1:1
coconut fatty acid-diethanolamine condensate of high
(minimum 90 percent) amide content. Thus, with this amide,
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a clear, transparent product is obtained immediately after
combining the following ingredients, in the proportions in-
dicated, at 75° to 80° C. in the manner above set forth:

Triethanolamine lauryl sulfate 8.0

Water 87.0

Polyoxyethylene ether (lanolin alcohols

with 16 mols ethylene oxide) 2.0

Lanolin oil 1.0

Amide 2.0
Total: 100.0

Experiments have shown that different lots of raw materials
may produce some variation in results. For example, one lot of
the non-ionic may solubilize the lanolin oil in a given deter-
gent solution when present at a ratio of 3.0 parts to 1.0 part of
lanolin oil, while another lot may require a slightly higher
ratio. Similar variations occur using different lots of the fatty
acid diethanolamide. Likewise, using given lots of the non-
ionic and the diethanolamide, one lot of lanolin oil may be
slightly easier to solubilize than another. Generally the dif-
ferences in the materials are small, and their effect on solu-
bilization can be compensated for by variation of the period of
heating at 75°-80° C. The raw materials from different sup-
pliers may also vary somewhat in their ability to solubilize, or
in the case of lanolin oil, to be solubilized. However, for a
given finished product, the formulator may readily determine
and choose a final composition and conditions so that these
variations will not be significant.

As will be understood by those skilled in the art, suitable
amounts of various additive agents may be included in the
final compositions embodying the invention. Among these are
coloring agents, perfumes, dyes, preservatives, and the like. In
this connection, it is noteworthy that the diethanolamide com-
ponent in the compositions of the invention serve also as foam
builders or foam stabilizers in products such as shampoos, and
as viscosity adjusting agents in detergent solutions.

- What is claimed is:

1. A composition consisting essentially of:

1. water

2. a water-soluble substance selected from the group con-
sisting of fatty acid soaps, synthetic detergents and mix-
tures thereof,

3. aliquid fraction of lanolin,

4. a non-ionic surfactant consisting essentially of a polyox-
yethylene ether of lanolin alcohol condensed with 16
mols of ethylene oxide; and

5. a higher fatty acid alkanolamide:
said surfactant being present in a ratio of from about 1:1 to
about 3:1 relative to the amount of said liquid fraction of
lanolin, and said alkanolamide being present in a ratio of from
about %:1 to about 7:1 relative to the amount of said liquid
fraction of lanolin, whereby to effect synergistic solubilization
of said liquid fraction of lanolin said composition being clear
and transparent as initially produced and without requiring fil-
tration thereof.

2. The composition of claim 1, wherein said water-soluble
substance is present in a concentration of from about 5 to 30
percent by weight of said solution, and wherein said liquid
fraction of lanolin is present in a concentration of from ap-
proximately 1 to 3 percent by weight.

3. The composition of claim 1, wherein said water-soluble
substance is present in a concentration of from about 8 to 24
percent by weight of said solution, and wherein said liquid
fraction of lanolin is present in a concentration of from ap-
proximately 1 to 3 percent by weight.

4. The composition of claim 2, wherein said alkanolamide is
a diethanolamide of coconut oil fatty acid.

5. The composition of claim 3, wherein said liquid fraction
of lanolin is present in a concentration of approximately 1 per-
cent by weight, said non-ionic surfactant is present in a con-
centration of from approximately 2 to 3 percent by weight,
and said alkanolamide is a diethanolamide of coconut oil fatty
acid, present in a concentration of from approximately 0.5 to
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3 percent by weight, the lower the concentration of said non-
ionic surfactant the higher the concentration of said
diethanolamide.
6. A composition consisting essentially of:
1. water
2. a water-soluble substance selected from the group con-
sisting of fatty acid soaps, synthetic detergent and mix-
tures thereof,
3. aliquid fraction of lanolin
4. a non-ionic surfactant consisting essentially of a polyox-
yethylene ether of lanolin alcohol condensed with 16
mols of ethylene oxide, and
S. a diethanolamide of coconut oil fatty acid;
said liquid fraction of lanolin being present in a concentration
of from 1 to 3% by weight of the composition, said surfactant
being present in a ratio of from about 1:1 to about 3:1 relative
to the amount of said liquid fraction of lanolin, and said al-
kanolamide being present in a ratio of from about %:1 to
about 7:1 relative to the amount of said liquid fraction of
lanolin, whereby to effect complete solubilization of said
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liquid fraction of lanolin said composition being clear and
transparent as initially produced and without requiring filtra-
tion thereof.

7. A liquid composition consisting essentially of:

a. water

b. aliquid fraction of lanolin,

c. a non-ionic surfactant consisting essentially of a polyox-

yethylene ether made by condensing lanolin alcohols with
16 mols of ethylene oxide; and

d. a higher fatty acid alkanolamide;
said surfactant and said alkanolamide each being present in
ratios relative to the amount of said liquid fraction of lanolin
to effect synergistic solubilization of said liquid fraction of
lanolin, said ratio of said surfactant to said liquid fraction of
lanolin being from about 1:1 to about 3:1, and said ratio of
said alkanolamide to said liquid fraction of lanolin being from
about %:1 to about 7:1 said composition being clear and trans-
parent as initially produced and without requiring filtration
thereof.

* * * » *



