
MILD DETERGENT COMPOSITIONS Donald L. Bissett and Mark H. K. Mao 5
Technical Field & Background Art The invention relates to mild detergent
compositions contain- ing mild detergent surfactants and a mixture of a low
level of betaine surfactant and an amine oxide suds booster for consumer
preferred skin condition. 10       Mild detergent compositions are well
known in the art. Typically mildness is achieved by the use of sulfates of
highly ethoxylated alcohols, see e.g. U.S. Patent 3,743,233, Rose & Thiele,
incorporated herein by reference.  Betaines have also been suggested for
use in compositions for washing dishes, see 15   e.g., U.S. Patent
4,166,048, Nishimura et al and U.S. Patent 4,137,191. SUMMARY OF THE
INVENTION The present invention relates to a mild foaming builder-free
detergent composition comprising: (1)  from 20% to 35% of water soluble,
foaming anionic detergent surfactant selected from: compounds having the
formula R E S y x wherein [err] is a  [err] alkyl group or a C5-C13 alkyl
phenyl group, E represents an ethylene oxide moiety, x is a number from 1
to 20 on the average, and S is a sulfate group; C1018 alkylglycerylether
sulfonates; and mixtures thereof, the anionic surfactants being neutralized
by alkali metal, ammonium or substituted ammonium cations; (2)  from 1% to
10% of a surfactant selected from cetyl dimethyl.betaine, cetyl amido
propyl 



dimethyl betaine and mixtures thereof, the total weight ratio of anionic
surfactant to betaine surfactant living in the range from 3:1 to 20:1;
-2- (3)  from 2.0% to 10% of an alkyl dimethyl amine oxide suds booster
wherein the alkyl group contains from 10 to 14 carbon atoms, and wherein,
when said composition contains [err] alkyl sulfates and [err] alkyl benzene
sulfonates, said alkyl sulfates and said alkyl benzene sulfonates are
complexed with the amine oxide compound to make them milder. Detailed
Description of the Invention The detergent compositions of the present
invention contain three essential components: 10         (1) mild  water
soluble,  foaming  anionic  detergent surfactant; (2) low level of betaine
detergent surfactant; and (3) an amine oxide suds booster. Optional
Ingredients can be added to provide various per- 15    formance and
aesthetic characteristics. The  Mild,  Water Soluble,  Foaming  Anionic
Detergent Surfactant The compositions of this invention contain from 20% to
35% of mild, water soluble, foaming anionic detergent 20    surfactant. The
preferred mild anionic detergent surfactants have the generic formula [err]
wherein [err] is an alk yl group containing from      10 to      18 carbon
atoms, preferably from   12 25    to       15 carbon atoms, or, less
preferred, an alkyl phenyl 



group in which the alkyl group contains from   5   to 13 carbon atoms, E
represents an ethylene oxide moiety. x Is a number from I to      20 on the
average, preferably from 1 to 30    12, S is a sulfate group, and M is an
alkali metal, ammonium, or substituted ammonium cation.    - 3 - An example
of the preferred anionic synthetic detergent is the sodium, ammonium, or
potassium,            alkylpolyethoxyl- ate  sulfate, or mixtures  thereof,
obtained  by  sulfating  the reaction product of higher alcohols containing
from       10 to 5         15  carbon  atoms, with  from           1  to
20 [err]  preferably  from           2  to          12 [err] moles of
ethylene oxide per mole of alcohol. Another suitable anionic detergent
surfactant is an alkyl-, glycerylether sulfonate in the form  of its
sodium, potassium, 10               ammonium, or substituted ammonium salt,
wherein the alkyl group contains from        10 to        18 carbon atoms,
preferably from      12 to       16 carbon atoms. Mixtures of all of the
above detergent surfactants can be used.  These mild detergent surfactants
are essentlal to the end 15    result, i.e., preparation of a mild
detergent composition having a consumer preferred skin condition. When less
mild detergent surfac- tants are used, the resulting irritation tends to
mask the im- proved skin condition created by the second essential
Ingredient, the betaine detergent surfactant. 20         The Betaine
Detergent Surfactant The betaine detergent surfactant is selected from 25
cetyl dimethyl betaine, cetyl amido propyl dimethyl betaine and mixtures
thereof and is present at a level of from 1% to 10% by weight of the
composition. 



The ratio of anionic surfactants to the betaine is from 3:1 to 20:1
preferably from 3:1 to 10:1 by weight. 30    -4- The Amine Oxide Suds
Booster Suitable amine oxide suds boosters have the formula: [err] in which
R  is an alkyl radical of from 10 to 14, carbon atoms; and each [err] is a
methyl radical. The arrow in the formula is a conventional representation
of a semi-polar bond.  Specific examples of amine oxide detergents include
dodecyldimethylamine oxide, tridecyldimethylamine oxide, and
tetradecyldimethylamine oxide.    N -5- The product contains from 2% to 10%
of. amine oxide suds booster with the ratio of anionic surf actant to amine
oxide preferably being from 3:1 to 8:1. The Mildness Effect It is believed
that the betaine functions primarily by pro- viding a desquamatory action
to the detergent composition. It is believed that the betaines remove
damaged (e.g. dry) skin cells 10  on the surface of the skin, thereby
reducing the rough feel associated  therewith.  Since these damaged skin
cells would naturally sluff off eventually, the effect is merely to
accelerate the natural process.  The betaine removes the effect of prior 



damage to the skin, giving the skin a fresher, more youthful 15  appearance
and feel. When the betaine Is combined with a mild detergent composition
that contains an amine oxide suds booster, the overall effect is to promote
the health of the skin and to provide the consumer with a perceived
mildness or skin feel/appearance advantage over other similar detergent
composi- 20  tions which do not contain the essential ingredients herein.
Optional Components In addition to the essential ingredients described
hereinbe- fore, the compositions can contain other conventional
ingredients, especially  those  associated  with  dishwashing
compositions, 25  shampoos and handwashing compositions, e.g., "liquid
soaps". Optional ingredients include        detergent surfactants such as
[err] alkyl sulfates and [err] alkylbenzene sulfonates so long as they are
complexed with other ingredients, e.g., the amine oxides to form mild
complexes. 30       The compositions can also contain mild, water soluble
deter- gent surfactants such as nonionic detergent surfactants which may
not foam  and may even inhibit foaming.  Such nonionic detergents are
disclosed in U.S. Patent 4,321,165, Smith et al (March 23, 1982)    -6-
Other conventional optional ingredients which are usually used in additive
levels of below 5% include opacifiers, antioxidants, bactericides, dyes,
perfumes, optical brighteners and the like. However, the mild detergent
compositions of the present invention have no detergent builder present.
The composition can also have pH regulants present. De- 10    sirably the
pH of the composition In use is from  5 to 10, preferably from      6 to
9, most preferably from 



7 to     S. Preferably, high pHs are avoided. Other desirable ingredients
Include diluents and solvents. Diluents can be Inorganic salts, such as
sodium sulfate, ammonium 15    chloride,  magnesium   chloride,  sodium
chloride,  sodium bicarbonate, etc., and the solvents Include water, lower
molecular weight alcohols such as ethyl alcohol, isopropyl alcohol, etc. In
liquid detergent compositions there will typically be from  0% to 90%,
preferably  from       20% to         70%  most 20    preferably from
40% to      60% of water, and from 0% to 50%, most preferably from
3% to        10% of Ingredients to promote solubility, including ethyl or
isopropyl alcohol, conventional hydrotropes such as ammonium  toluene,
xylene, or cumene sulfonates, etc.. 25         All parts, percentages and
ratios herein are by weight unless otherwise specified. The following
examples illustrate the invention. EXAMPLE I Three liquid detergents with
the following compositions were 30    tested In a hand soak test. In this
test 18 panelists soak their hands in two different detergent solutions for
four days, 30 minutes each day.  Their hand conditions were graded by a
qualified skin grader before and after the soakings. Data were then
analyzed statistically. Detergent B was significantly milder 35    than
Detergents A and C.    Composition %                 A          B        C
Cetyl Dimethyl Betaine        8.0       8.0       0.0 Dodecyl Dimethyl
Amine Oxide   0.0      5.0       5.0 [err]                         27.0
27.0      27.0 [err] 5     Relative Skin Grade Change   Control   +0.50
0.00 -   A Is used as the control.  Skin grades are based upon a 



standard dermatological scale in which 10 is perfect skin, normal skin
ranges between 5 and 10, and the difference from one grade to the next
grade is a very large, readily detectable difference. 10
Significantly milder than A or C at the 95% confidence level. EXAMPLE II
Two liquid detergent products with the specified compositions were
distributed to 240 panelists for regular diswashing.  They were instructed
to pay particular attention to mildness.  Their 15    opinions  about the
test detergent relative  to  their usual dishwashing  liquid detergent were
solicited two weeks later. Product A with betaine and amine oxide was
significantly more preferred overall. Composition %                   A
B 20    [err]                             27.0      27.0 [err] Dodecyl
Dimethyl Amine Oxide   5.0      5.0 Cetyl Dimethyl Betaine        5.0
0.0 Verbal Preference vs. * own product                57143    46154 25
Significantly different from B at the 90% confidence level. EXAMPLE III
Farm pigs were kept in low humidity environment for dry skin to develop.
Different product solutions were then used to wash the dry skin.  The
removed skin flakes (scales) were 30    collected by centrifugation and
analyzed quantitatively by protein assay following a base hydrolysis step.
The data shows good scale (skin flake) removal ability for formulas B and
C.    - Composition                    A     8            C RE S (R =C 1213
X=4. 3)    27           27       27 



Dodecyl Dimethyl Amine oxide   5         5        5 Cetyl Dimethyl Betaine
0         5       10 ug of protein/4 cm2 skin     274       663       886
EXAMPLE IV In a similar test as described In Example 1, Lexaine P (Cetyl
amido propyl betaine, Inolex Chemical Co.) and Lexaine LM (Coconut amido
propyl betaine, Inolex Chemical Co.) were tested 10    against cetyl
dimethyl betalne.  Results show that Lexaine P Is directionally better than
cetyl dimethyl betaine and that Lexaine LM is directionally worse than
cetyl dimethyl betalne. Composition S                   A         B
C RYEXS (R =C 1213 X=4.3)   27            27       27 15    Dodecyl
Dimethyl Amine oxide   5         5         5 Cetyl Dimethyl Betaine
5         0        0 Lexaine P                      0         5        0
Lexaine LM                     0         a        7.5 Relative skin grade
change   Control    S0.55    -0.23 20 A is used as the control. Higher
number indicates better skin conditions.    CLAIMS
- 11 1.  A mild foaming builder-free detergent composition         -     K
comprising: (1) from 20% to 35% of water soluble, foaming anionic detergent
surfactant selected' from:  compounds having the formula RE S wherein Ry is
a C10-C 8 alkyl group or a C5-C13 alkyl phenyl group, E represents an
ethylene oxide moiety, x is a number from 1 to 20 on the average, and S is
a sulfate group; C1018 alkylglycerylether sulfonates; and mixtures 



thereof, the anionic surfactants being neutralised by alkali metal,
ammonium or substituted ammonium cations;        . (2)  from 1% to 10% of a
surfactant selected from cetyl dimethyl betaine, cetyl amidopropyldimethyl
betaine and mixtures thereof, the total weight ratio of anionic surfactant
to betaine surfactant lying in the range from 3:1 to 20:1; (3)  from 2% to
10% of an alkyl dimethyl amine oxide suds booster wherein the alkyl group
contains from 10 to 14 carbon atoms, and wherein, when said composition
contains                     - C1016 alkyl sulfates and C613 alkyl benzene
sulfonates, said alkyl sulfates and said alkyl benzene sulfonates are
complexed with the amine oxide compound to make them milder. 2. A
composition according to Claim 1 wherein the ratio of the totai we kght oi
anionic detergent surfactants to the weight of betaine is from 3:1 to 10:1.
3.  A composition according to either one of Claims 1 and 2 wherein the
anionic surfactant is a C12-C15 alkyl ethoxy sulfate containing an average
of from 1 to 12 ethylene oxide groups per mole and wherein the ratio of the
alkyl ethoxy sulfate surfactant to the amine oxide is from 3:1 to 8:1 by
weight.    


