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PROCESS FOR MAKING A TRANSPARENT PERSONAL CLEANSING BAR

 TECHNICAL FIELD

This invention relates to a 'monohydric-alcehol-free process for

making pour molded transparent and translucent personal cleansing
bars. The transparent personal cleansrng bars prepared accordmg to |
this process exhibit good hardness characterrstrcs and-are mxld tothe

skin, low smearing and good Iatherlng

BACKGROUND OF THE INVENTION

Transparent personal cleansing bars are ‘well known in the art and

are considered desirable by many consumers. Unfortunately, a problem
in formulating transparent personal cleansing bars is that, either they
can be too harsh as in the case of bars containing high levels of soap,
or they can require the use of monohydric alcohols, or they can be
undesirably soft. '

For example, U.S. Patent 5,041,234 to Instone, et. al, issued
Aug. 20, 1991, discloses a transparent bar which contains greater than
40 parts of soap (high soap bar). Like other "high soap" transparent
bars, the bars disclosed by Instone et al. have good lather, low smear,
and good bar  hardness. Such high soap level transparent bars,
however, are rather harsh to the skin. Another drawback to such bars
is that their processing generally require the use of an undesirable

" solvent, such as volatile short chain monchydric alcohols, or require

special milling to obtain transparency.
Transparent bars which contain lower levels of soap are also
known in the art. "Lower soap” transparent bars contain less than 40

'parts of soap. U.S. Patent 5,002,685 to Chambers et al, issued Mar.
- 26, 1991, discloses a transparent bar made with 25 to 34 % soap, 5 to

15 % monohydric alcohol, 15 t0 30 % sugar and/or cyclic polyol and
15 to 30 % water. Unfortunately, transparent bars which are prepared

~ according to a process, such as that described by C_ha_mbers et al.,

which requires the use of monohydric alcohols in the preparation of the
transparent bar, are prone to excessive weight loss due to the volatile

nature of most alcohols. Such transparent bars are also more

expensive to prepare and require special equ_ipment' designed to



10

15

20

25

30

356

WO 96/04361 _ '  PCT/US95/09437

-2.

accommodate the explosion hazard associated with most monohydric
alcohols. I R
It would thus be desirable to be able to formulate transparent

- - bars: which--are -mild-tothe - skrn, which exhibit good hardness

characteristics and which do- not require the use of monohydric aicohols

~_during the_formulation. - This invention relates to a monohydric-alcohol-
- . free process for making pour . molded transparent and translucent
__ personal cleansmg bars whrch exhlbrt good hardness charactenstrc

SUMMARY OF THE INVENTl N )
This invention relates to a monohydrlc alcohol free process for

ma.klng transparent pour molded ‘personal cleansing bars which exhibit
, good hardness characteristics. _ _The process comprises: (I) making a

molten mixture of from 18 parts to 35 parts soap, wherein said soap is
at least 50 % insoluble sodium soap; from 14 parts to ‘32 parts water;

- from 5 parts.to 37 parts synthetic surfactant ; “and from 18 parts to 37
~ parts of a water soluble organic solvent, wherein the combined level of

water and water soluble organic solvent within the molten mixture is at
least 40 parts; and (ll) transferring a unit amount of said molten mixture

_into a bar forming mold or tube and (lll) allowing said molded unit to
cool in acquiescent conditions into a mild, low smearing transparent
. personal cleansing bar.

The preferred bars made by the process of the present invention
are more weight stable than bars made with several parts of alcohol.
An important benefit of this invention is that bar processing time is
substantially reduced by faster crystaliization and faster ' bar
stabilization. - S

" DETAILED DESCRIPTION OF THE INVENTION
This. rnventron relates to an alcohol free process for making a

_ transparent pour molded ‘bar that exhibits good hardness

characteristics. The process comprises: (A) making a molten mixture of
from 18 parts to 35 parts soap, wherein said soap is composed of at
least 50% insoluble sodium soap; from 14 parts to 32 parts water; from
5 parts to 37 parts synthetic surfactant wherein said lathering synthetic

. surfactant has a critical micelle concentration equilibrium surface

tension between 10 and 50 dynes/cm, as measured at 25°C; and from
18 parts to 37 parts of a water soluble organic solvent, wherein .the
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~ combined level of water and water soluble organic solvent within the
molten mixture is at least 40 parts; and (B) pouring said molten mixture
into a bar forming mold or tube and allowing said poured molten
mixture to cool in acquiescent ‘conditions “into a--mild- low --srﬁearing.'..._:____...__ﬁ___:______._?
5 transparent personal cleansing bar. ' ' S . .

- For purposes of the present mvent:on, a bar is considered to be
- transparent if 14 point type can be read through a 1/4 inch thickness of
the bar. A bar is not transparent if 14 pomt type cannot be read
through a 1/4 inch thickness of the ba. See, Gordon; U.S.  Patent-—- L

- 10 4,165,293; Issued August 21, 1829, herein incorporated by reference.

As used herein, the term "insoluble soap" means a fattv acid.
sodium soap that is less soluble than sodium myristate. -

The transparent bars made by the process- of this invention do not
contain monohydric alcohols and, thus, are very stable weight wise.

15  Alcohol containing bars are prone to weight loss due to evaporation of
the volatile alcohol. This is one benefit of excluding' alcohol. Yet .
another benefit of excluding alcohol is that a simpler process may be
used since processes using alcohol typically require special equipment
designed to accommodate the explosion hazard associated with most

20 monohydric alcohols. An alcohol free process is also more economical.

‘The levels, parts, percentages and ratios herein are by weight
uniess otherwise specified. Note that the "soap mixtures” are
expressed herein as wéight percent {(wt. %) of the soap.” On the other
hand, "parts” are used herein as weight pafts of the finished bar. All

25 numerical limits, ranges, ratios, etc., are approximations unless -
otherwise specified. | :

The process of the present invention and the materials used
therein are described in detail as follows.

POUR MOLDED PROCESS: This invention relates to an alcohol

30 ' free process for making a transparent pour molded bar-that exhibi_t good
" hardness characteristics. The process comprises: (A) making a moiten
'mixture of from 18 parts to 35 parts of soap; wherein said soap is at |

least 50% insoluble sodium soap; from 14 parts to 32 parts water;

from 5 parts to 37 parts synthetic surfactant wherein said lathering

35 synthetic surfactant has a critical micelle concentration equilibrium
surface tension between 10 and 50 dynes/cm, as measured at 25°C;
and from 18 parts to 37 parts of a water soluble organic solvent,
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wherein the combined level of water and water soluble organic solvent

_ within the molten mixture is at least 40 parts; and (B) transferring a unit

o amount of said molten mixture into a bar forming mold or tube and

oo ———m-——--gllowing- said molded unit-to-coo} in-acquiescent conditions into a mild
B .l_ow smearing transparent personal cleansi'ng bar.

_ A preferred alcohol free process comprises the following steps:
1 Mix. .a mostly insoluble fatty matenal selected from the group
conS|st|ng of tnglycendes and fatty acids with a water soluble

POy e e e e
10 2. Add amphotenc surfactant(s), _water, and some salt(s) e. g sodium
. chloride with mlxmg, S -
U Ra:se temperature of the mix_of step 2 to 70°C to 100°C to provide
'—’__—3—--—-'7 -————-a -molten - mix; ~while  temperatures below 70°C may be used, the
;-1 .. reaction time will be slow and bar transparency and/or hardness may
- 15 be negatively affected; o
G Add ‘enough caustic solution to mix of step 3 to saponlfy the fatty
T material and to provide ‘a low level of free caustic (e.g., 0.01 to
0.07%) after saponiﬁcati'on/neUtral_ization. This low level of residual
o caustic will ensure that all the fatty material has reacted. This is
20 important to achieve the desired transparency and bar hardness
since low levels of unreacted fatty material (particularly triglyceride)
can affect these p_roperti'es' negatively. Cool if needed to prevent
boiling; but maintain a moiten mix;
5. Add some free fatty acid (at least enough to neutralize all the free
25 caustic) and, optionally, other synthetic surfactants to mix of step 4.
~ 6. Adjust mix temperature to a maximum of 85°C;
. 7. Add other optional ingredients with mixing, maintain 68°C to 85°C
temperature. Temperatures below 68°C in presence of agitation
. may result in loss of transparehcv. Temperatures above 85°C can
. 30__ " be used but they will signiﬁcantly increase the time required to coc!
- the bar; | ' '
8. Pounng molten mix into bar molds or tubes.
9. Condition the mix in the bar molds or tubes to promote
_ . crystaIlizationléolidiﬁcation. Cooling must be conducted in
356 - acquiescent conditions at p'rodut:t temperatures below 68°C,
otherwise, bar transbarency and hardness will be negatively
affected. Average cooling rates of 0.1 to 7.0°C per minute are
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preferred to cool the’ bars and obtain improved transparency.
Average cooling rates of about 0.07°C per minute or lower can
result in opaque bars; - | |

10, If_tubes are used, the soab plugs are sliced into barsized plugs;
5 11. Stamp into formed bars and package said formed bars. - |
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A preferred process is a framed bar process. Other processes
such as injection molding can be used. |
SOAP: The transparent bars prepared according to the process of

--the present invention comprise from about 18 parts to '_about' 35 parts,

preferably from about 20 parts to about 32 parts, more preferably from
about 24 parts to about 32 parts soap. Surprisingly, at soap levels
above about 35 parts a transparent bar is not produced, and at soap
levels below about 18 parts the bar is unacceptébly soft.

——-—-- The soap mixture used in the process of this invention comprises
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at least 50% insoluble sodium soap, preferably from 50 % to about 87
% insoluble sodium soap, more preferably from about 53% to about

. 72% . insoluble sodium soap. ‘Transparent bars wherein the soap
- component contains less than 50% insoluble soap can be undesirably

soft. .

As hereinbefore described, the term "insoluble soap” is defined
herein as: A fatty acid sodium soap that is less soluble than sodium
myristate. In particular, the term "insoluble soap” refers to monovalent
salts of saturated fatty monocarboxylic acids having a carbon chain
length of from 16 to 24, preferably from 16 to 18. These monovalent
salts would normally be sodium salts, although some cations, such as
K, Mg or alkanolammonium ions could be used. The preferred insoluble
fatty acid soap is selected from the group consisting of sodium
palmitate and sodium ‘stearate and mixtures thereof. Other insoluble
soaps, particularly, higher fatty acid insoluble soaps, can aiso be used.

The remainder of the soap mixture is soluble soap. The term
"soluble” soap refers to the monovalent salts of saturated fatty
monocarboxylic acids having a carbon chain length of from 8 to 14 and
additionally the monovalent salts of oleic acid and unsaturated fatty
monocarboxylic acids having a carbon chain length of between 8 and

'22. We define sodium myristate as a "soluble” soap. The preferred
" soluble soaps are selected from the group.consisting of mynstlc, oleic
- and Iaunc acid soaps and mixtures thereof. '

The fatty acid soap used in the transparent bars of the present
invention can be made using either pure chain fatty acids, mono-, di-, or
triglycerides or oils, or by using the proper levels and ratios of common

~ fatty acid and oil mixtures such as coconut, palm oil stearin, taliow, and

triple pressed stearic.
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The term "coconut” is defined herein in connection with scap or
fatty acid mixtures to refer to materials having an approximate carbon

~chain length distribution of: 8 % Cg; 7 % Cq10; 48 % Cq12: 17.5 %
“'C14: 9 % C16: 2 % Cq8; 6 % oleic'and 2.5% linoleic.  Coconut soap

thus comprises approximately 11 % insoluble soap and 89 % soluble
soap.

‘“The term "babassu"” is defined herein in connection with soap or
fatty acid mixtures to refer to materials having an approximate carbon

"~ chain length distribution of: 6 % Cg; 3 % C10: 46 % C12; 20 % Cq4:
7 % Cqg and 18 % Cqg.q1+oleic. - Babassu soap thus comprises
- . approximately 7 % insoluble 's_o_ap and 93 % soluble soap.

.-The term "triple pressed stearic” as defined herein refers to fatty

- acids having an approximate -chain lerigth' distribution of 5 % myristic

{C14), 50 % palmitic (C16) and 45 % stearic (C18). Triple pressed
stearic soap thus comprises approximately 95 % insoluble soap and 5

- % soluble soap.

- The term "hardened tallow" is defined herein to refer to fatty'

' materials having an approximate chain length distribution of 3 %

myristic (C14), 50 % palmitic (C16) and 45 % stearic (C18), and 2%
oleic. Hardened tallow soap thus comprises approx:mately 95 %
msoluble soaps and 5 % soluble soaps. '
By comparison, "tallow” is defined (normalized mid range values
from Table 6.34 Balley s Industrial Oil and Fat Products, Volume 1,

Wiley Intersciences) as a mixture of soaps having an approximate chain

length distribution of: 4 % C14; 29 % C16; 20 % C18; 2 %
palmitoleic; 42 % oleic and 3 % linoleic. Tallow soap thus .comprises
approximately 49 % insoluble soap and 51 % soluble soap.

The amount of free fatty acid incorporated into the finished bars

-prepar.ed by the process of the invention typically ranges from 0.5 parts
to 3 parts, more typically from 1 to 2 parts. However, no free fatty -

acid is required. .

The free fatty acid component is preferably mtroduced into the
soap mixtures used in the present invention by addition of fatty acid to
the soap mixtures after the saponification of the soap mixture has taken
place. The free fatty acid component can also be introduced as a
prepared mixture of soap and free fatty acid, such as an acid-reacting
mixture of soap and free fatty' acid prepared by under-neutralization in
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the soap making process.

- The fatty acid soap used in the present invention comprises
sodium soaps. However, low levels of non-sodium soaps such as

- potassium, magnesium, and/or triethanolammonium (TEA) soaps are -~~~ -~~~

permissible. Such non-sodium soaps, when used, are preferably used
at a level of from O to 10 parts preferably from O to 5 parts by weight

- of the bar soap.

WATER: The water level in the transparent bars prepared by the

-~ process of the present invention ranges from about 14 parts to about "
- 10

32 parts, preferably from about_18 parts to about 27 parts,_more
preferably from about 22 parts to about 26 parts. The higher levels of
water within these preferred ranges are more preferred for processing . -

- ease, bar mildness and other advantages.

The water level within the personal cleansing bars prepared by the

'process of the present invention is critical to obtain a transparent bar

having desirable hardness characteristics. When the water is less than
about 14 parts by weight of the bar, the bar may not be transparent.
When the level of water present in the bar exceeds about 32 parts by

-weight of the bar, the bar can be unacceptably soft..

w The lathering synthetic surfactant level in ‘the
transparent bars prepared accordmg to the process of the present
invention ranges from about 5 parts to about 37 parts, preferably from
about 10 parts to about 28 parts, more preferably from about 12 parts
to about 22 parts by weight of the finished bar. The synthetic

~ surfactant is necessary for improving bar characteristics. Some of

these characteristics include lathering/sudsing properties, bar mildness,
rinse feel of the bar, and smear/hardness characteristics.

The bar composition comprises a lathering synthetic surfactant
selected from the group cpn'sisting of anionic surfactants; nonionic

"surfactants, zwitterionic surfactants, amphoteric surfactants, and
" mixtures thereof. The lathering surfactant is defined herem as- a

synthetlc surfactant or a mixtures of surfactants that has an equrllbrrum
surface tension of between 10 and 50 dynes/cm, more preferably
between 20 and 45 dynes/cm as measured at the CMC (critical micelle
concentration) at 25°C. Some surfactant mixtures have surface
tensions lower than some of its components. Thereby both low and
high lathering and high and low water-soluble surfactants can be used
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in the bar compositions of the present invention. Suds boosting
synthetic detergent surfactants and/or synthetic detergent surfactants

that are known as good dispersants for soap curds that are formed in
"_"hard water, are particularly desirable. o '

- A preferable sele_zction' of lathering synthetic surfactant wouid
include- a mixture of anionic and zwitterionic/amphoteric surfactants.
The addition of the zwitterionic/amphoteric surfactant allows for

~ increased mildness and lather properties. However, this addition also

15

20

25

.35

“ean fead to worse structure forming properties in the bar, so that the
.10

amount of amphotenc surfactafit-should be kept to less than 10 parts.
Preferred  zwitterionic/amphoteric surfactants are selected from alkyl

r:-ampho: mono -and - -di-acetates, alkyl betaines, alkyl sultaines, alkyl
~amidopropyl betaines, alkyl amidopropy! hydroxysultaines, and mixtures

thereof, wherein said surfactants contain C8 to C22 alkyl chains and
mixtures thereof. : '
- Examples of suutable synthetlc surfactants for use herein are those

described in U.S. Pat. No. 3,351,558, Zimmerer, issued Nov. 7, 1967,

at. column 6, line 70 to column 7, line 74, incorporated herein by
reference; and U.S. Patent 4,165,293 to Gordon, issued Aug. 21,
1979: U.S. Patent 5,002,685 to Chambers and Instone, issued Mar.
26, 1991; U.S. Patent 5,041,234 to Instone, et al., issued Aug. 20,
1991; all incorporated herein by reference in their entirety. They
include alkyl sulfates, anionic acyl sarcosinates, methyl acyl taurates, N-
acyl glutamates, acyl isethionates, alkyl sulfosuccinates, alkyl
phosphate esters, ethoxylated alkyl phosphate esters, trideceth sulfates,
protein condensates, mixtures of ethoxylated alkyl sulfates and alkyl
amine oxides, betaines, sultaines, and mixtures thereof.  Some
preferred surfactants are the alkyl ether sulfates with 1 to 12 ethoxy

__groups, especially ammonium and sodium laury! ether sulfates.
30

Synthetic sulfate detergents of special interest are the normaily
solid alkali metal salts of sulfuric acid esters of normal primary aliphatic
alcohols having from 10 to 22 carbon atoms. Thus, the sodium and
potassium salts of alkyl sulfuric acids obtained from the mixed higher
alcohols derived by the reduction of tallow or by the reduction of
coconut oil, palm oil, palm kernel oil, palm oil stearin, babassu kernel oil
or other oils of the coconut group can be used herein.

Other aliphatic sulfuric acid esters can be suitably employed
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Certain hygroscopic synthetic surfactants which are normally

used in liquids and which are very difficult to incorporate into normal -

cleansing bars are very compatible in the bars of the present invention.

»

Thus, essentially all of the known synthetic surfactants which are useful ="
in cleansing products are useful in the compositions of the present

invention. The cleansing product patent literature is full' of synthetic

surfactant disclosures. Preferred synthetic surfactant systems are

selectively designed for bar appearance, stability, lather, cleansing and
. mildness. . S Co LT
10

The preferred lathering 5ynthefic surfactant is selecied_froni the

group consisting of: acyl isethionates, acyl ~ sarcosinates, |
alkylglycerylether sulfonates, methylacyl--tau'rates,- paraffin sulfonates, -~ §—

sulfosuccinates, alpha. suifo fatty acid esters, alkyl ether carboxylates,
alkyl phosphate esters, ethoxylated alkyl phosphate esters, alpha olefin

sulphonate, the alkyl ether sulfates (with 1 to 12 ethoxy groups), and

linear -alkyl benzene sulfonates, - N-acyl = glutamates, alkyl

mixtures thereof, wherein said surfactants contain C8 to C22 alkkyl

chain. The anionic surfactant is more preferred wherein said
surfactants contain C8 to C18 alkyl chains and wherein the counterion
is selected from the group consisting of : Na, K, NH4, N(CH2CH20H)3.

Some specific examples of preferred surfactants are used in the
Examples herein. Some examples of good mild, lather-enhancing,

- synthetic detergent surfactants are, e.g., sodium _Iauroyl sarcosinate,

alkyl glyceryl ether sulfonate, sulfonated fatty esters, and sulfonated
fatty acids | | ' -

It is noted that surfactant mildness can be measured by a skin
barrier destruction test which is used to assess the irritancy potential of
surfactants. In this test the milder the surfactant, the less the skin
barrier is destroyed. Skin barrier destruction is measured by the relative
amount of radio-labeled water (3H-H20) which passes from the test
solution through the skin ep_idérmis- into the physiological buff_er
contained in the diffusate chamber. This test is described by T. J.
Franz in the J. Invest, Dermatol., 1975, 64, pp. 190-195; and in U.S.
Pat. No. 4,673,525, Small et al., issued June 16, 1987, incorporated
herein by reference. These references disclose a mild alkyl glyceryl
ether sulfonate (AGS) surfactant based synbar comprising a "standard”
alkyl glyceryl ether sulfonate mixture and define the critéria for a "mild
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surfactant."  Barrier destruction testing is used to select mild

- surfactants. -Some preferred mild synthetic surfactants are disclosed in
-the above cited Small et al. patent.

. SOLVENT:. The transparent bar prepared according to the process
of the present invention comprises from about 18 parts to about 37

. parts, preferably-from about 20 parts to about 32 parts, more preferably
- from about 20 parts to 'about 28 parts, of a water soluble organic

___solvent. The water soluble orgamc solvent is preferably selected from

- 10
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 the gro"u"p_ consisting of urea, water soluble organic ‘palyol and mixtures

thereof. Urea can be used at a*level of O to 8 parts, pre__ferab_le 2to 7

‘parts or 3 to 6 parts, but the total level of poiyol and urea preferably
“-~should-not-exceed: about* 37-parts: " Preferred ‘water soluble organic
~ polyols are selected from the group consisting of: propylene glycol,

dipropylene giycol, butylene glycol, glycerine and ethylene glycol, 1,7-
heptane-dlol mono and polyethylene and propylene ‘glycols of up to

18,000 molecular weight, mono-C1-4 alkyl ethers thereof, sorbitol,

glycerol mono- di- and trlethanolamlne, 2-ammo-1-butanol non-

" reducing sugars, such as sucrose, and mixtures thereof.

When used, the preferred non reducing sugar is used ata Ievel of
from about 1 part to about 10 parts, preferably from about 2 parts to
abqut ‘7 parts, by weight of the bar. Unless otherwise specified, the
term "sucrose" as used herein includes sucroée, its derivatives, and

similar non-redﬁcing sugars and similar polyols which are substantially

stable at a soap processing temperature of up to about 210°F {(99°QC),
e.g., trialose, raffinose, and stachyose; and sorbitol, lactitol. and
maititol. | o

The water-soluble organic solvent is a necessary component of the
transparent bars prepared according to the process of the present

. invention, required for bar transparency. Moreover, the particular level

and type of water soluble organic solvent employed are important to
optimization of the transparency. of the personal cleansing bar.

COMBINATION OF COMPONENTS -

In order to obtain a transparent bar, the persongl cleansing bars
prepared according to the process of the present invention must contain
certain combined levels of soap and water soluble organic solvent. In
particular, in addition to the minimum levels of both solvent and water
hereinbefore recited, a minimum combined level of water soluble
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organic solvent and water of 40 parts by weight of the bar, preferably
45 parts by weight of the bar, is necessary to achieve-transparency.
- In order to obtain a transparent bar, it is also preferable that the

water soluble organic solvent, water and soap be: combined within the -

bar at certain ratios. In particular, the water and. the water soluble "

organic solvent are preferably combined. at a ratio of about:2:1 to 1:2,
most preferably about 1:1, to maintain transparency... The soap and the

‘water soluble solvent are preferably combined at a ratio_of about 0.8:1

* to about 2:1, more preferably from about 0.8:1 to 1.5:1.. The ratio of

.....

the insoluble soap to soluble soép-preferably ranges from a_lboui___1'.2_:1_ to
~ about 2.4:1, more preferably from about 1.7:1 to-about 2.3:1:. .- |

ADDITIVES: The bar soap compositions prepared according to-the= "~ ¢ -

- process of the present invention can contain other additives commonly
...included in toilet bars such as perfumes, other fillers, . samtlzmg or antu

microbial agents dyes, and the hke e
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Some preferred bars of this invention contain at least 1 parts of
another bar ingredient selected from: moisturizers, colorants, fillers,

. polymeric skln feel and mlldness alds, perfumes, preservatives, and
- mixtures thereof e

Compatible salt and salt hydrates can be used as fillers. Some
preferred salts are sodium chloride, .sodium sulfate, _dlsodlum hydrogen

phosphate sodium pyrophosphate, sodium tetraborate.

- Generally, companble salts and salt hydrates mclude the sodium,

potassuum magnesium, calclum, “aluminum, llthlum, —and ‘ammonium- - ..

salts of inorganic acids and small {6-carbons or less) carboxylic or other
orgamc aclds, corresponding hydrates, ~and mixtures - ‘thereof, are

apphcable | The inorganic salts™ mclude chlorlde, brormde, sulfate, =
metasilicate,  orthophosphate, ~~ pyrophdsphate;— -polyphosphate, .. .. .
-metaborate, tetraborate,- a_nd carbonate. The_ organic salts include

acetate, formate, methyl sulfate; and citrate.
Water-soluble amine salts can’ also be used. Monoethanolamine,
diethanolamine, and tnethanolamme (TEA) ‘chloride salts are preferred.
Aluminosilicates and other . clays are useful in the present
invention. Some preferred clays are disclosed in U.S. Pat. Nos.
4,605,509 and 4,274,975, incorporated herein by reference.

Other types of clays include zeolite, kaolinite, montmorillonite,

attapulgite, illite, bentonite, and halloysite. Another preferred clay is
kaolin. | |

AMPLE
The following Examples illustrate the practice of this invention

and are not intended to be limiting. All percentages, parts and ratios
herein are by weight unless otherwise specified. The free fatty acids

_used in the examples are used at the same ratio as the fatty acid
_ soaps. The soaps are made in situ, unless otherwise specified. The

levels of soaps are given as a total soap welght percent (wt %). as
well as a bar weight parts..

The following process is used to make the exemplified framed
bars. The process comprises the following steps:

1. Making a moiten mixture batch step by step as lndlcated

below.

2. Pouring molten mlxture product in bar molds or tubes

<R
».
b
>3
T
el
g
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3. Cooling of bars in acquiescent conditions at an average cooling
.rate  of 0.1 to.- 7.0°C-- per minute to promote
crystamzatron/sohdiflcatzon . :
4. 'If poured in tubes, the" soap plugs are sliced into bar srzed o
5 plugs . I IR T -

5. Stamp and package bars
Batch Process - L -

- __1 Mix tnglycerldes (e. g grdened Tallow) ‘and/or fatty acids (e.g.,

10

Lauri¢ Acid) with water soluble polyol (e g, Propylgne Glygg) in the"""
Crutcher. . . s : ] e

- 2.- Add- amphoteric - surfactants (e.g., Coco Betame), water, and salts

- -(e.g., Sodium Chloride) to-the: crutcher:- T SRR

-.3. Raise batch temperature to 70°C to 100°C

e 4, Add enough caustic solutlon e. g., 30.% _gMﬂmir_o_:g@_e) so that
15

a low level of free caustic remains after. sapomﬁcatlcn/neutrallzatlon
If necessary, cool batch to prevent boiling. ' '

5. Add Free Fatty Acid to the batch

20

25

30

36 .

j 6 Add other synthetic surfactants (e. g _@m_gy_m_g_m) to

batch as needed.
7. Adjust batch temperature to a maximum of 85°C
8. Add other optional ingredients ({e.g., Sugar, Perfume) to batch
- maintain 68°C to 85°C batch temperature. .

The temperatures listed in the batch making procedure are
approximates. The temperatures in the process can vary some, e.g.,
they may vary within 5 degrees C. The key is not to allow the molten
mix viscosity to get too high (e.g., below 68°C), and to avoid agitation
while cooling the mix in the proximity of this temperature range.

. It is important to have the polyol solvent and preferably some

‘amphoteric surfactant in the mix before neutralization of - the fatty
.material This promotes a lower viscosity. =~ A lower viscosity is

important for saponification speed. :
It is also preferred to add the more hydrolysrs sensntlve surfactants‘
to the molten mixture after saponification.. - -

- Example 1

Bar
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of approximately 0.2°C per mlnute
7. Push solid soap out of the tubes with pressurlzed water after coohng

WO 96/04361
-15 - . _
Ingredient ' ' Wt, parts Soluble insoluble
Babassu Soap S 105 = 79.8° 0.7 :
Hardened Tallow Soap 19.5 0.9 - - 18.6 .
Triple Pressed Fatty Acnd e e e
5 Propylene Glycol o 11.0° 07 T
Dipropylene Glycol . - 8.b .
Glycerine 8.0
Sodium Lauryl Ethoxy e - S T
| (3) Sulfate =~~~ 120

10 Sodium Lauryl Sulfate’ ~ = = 3.0 . .
Coco Betaine - B 20 :
NaCl : - L Tur = 15 - e — T-T__
Sugar . . . e T 2.0 T A
Water -~ - - . 243

15  Other 22
Totals o - 100.00 10.7 (35.7 %) 19.3 (64.3

This is the highh) preferred bar made by the process of the present

20 invention. The following processing conditions w_ere used to make this
bar:

1. Mix babassu, hardened tallow, propylene glycol, dipropyle_ne glycol,
glycerin, water, sodium chloride, and coco betaine in the crutcher and

25 adjust batch temperature to 75°C +/- 2°C. o
2. Add 30% caustic soda to batch with mixing. Temperature reaches
99°C after the reaction. - -

- 3. Analyze for free caustrc (result is within expected 0.01 to 0.07%
range). :

30 -4. Add fatty acid, sodium Iauryl ethoxy(3) sulfate, Sodlum Lauryl
Sulfate, Sucrose and minor ingredients with agitation.  Batch
temperature is at least 74°C at all times. -Control final batch
temperature at 73°C +/- 2°C. . |
5. Transfer molten mix to solidifi cation tubes.

35 6. Cool with forced air under acquiescent conditions at an average rate
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is completed (ave'rage soap temperature is less than 52°C).

‘8. Slice soap plug and stam_'p into bars.

9. Pack in conventional bar soap packing e_ql_.iipment.

. The above produc’:t is also cooled at average cooling rates of

~_approximately 0.7, 0.3 and 0.06°C per minute. The slowest cooling

rate (0.06°C per minute) results in opaque bars while the other two
produced transparent bars.

~————The pour molded personal- cleansnng bar of this Example 1 had a

weight loss of less than 4 % after being stored at room “temperature
. {21°C) for six months. This weight loss is considered acceptable in the
.....industry,._and. is _significantly. lower. than that typically experienced by
- monohydric alcohol-containing personal cleansing bars. By comparison,
a soap bar originally containing 42.5 parts of at least 50 % soluble
soap, 9.0 parts ethanol, 22.3 parts water and 19.5 parts of a
combination of water soluble polyols experienced a weight loss higher
~ than 4 % after only two months of storage at room temperature (21°C)
conditions, and experiencéd a weight loss in excess of 12 % after six
months of being stored at this conditions.
 Example 2
B Bar |
Ingredient Wt parts Soluble  Insoluble
Coconut Soap o 7.8 6.9 0.9
Hardened Tallow Soap 182 0.9 17.3
Triple Pressed Fatty Acid 1.0 E
Propylene Glycol - ' 12.0
- Dipropylene Glycol . 6.0
Glycerine . 8.0
Sodium Lauryl Ethoxy ' '
(3) Sulfate . 100
Alkylglycerylether Sulfonate 2.0
Disodium Lauroyl Sulfosuccinate 1.0
Sodium Lauryl Sarcosinate 2.0
Coco Betaine ' 3.0

Cocoamidopropyl Hydroxysulatine 2.0
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NaCl , 1.5
Sugar : _ 2.5
Water ' 22.8
Sodium Citrate . o 0..5 T T e R
5 Other S 1.7 '
Totals S 100.00 7.8(30 %) -18.2 (70
- %) : - '
10 This bar has excellent :transparency, hardness and sudsing

15 -

20

25

30

35

characteristics. The bar is also very mild.

‘A molten mix comprising the above c_ornpositioh -is - cooled N e
solidification tubes from a temperature of 72°C to a -solidification -

temperature of about 50°C at an average cooling rate of 0.2°C per
minute. The molten mix is separately poured in bar shaped molds at a
temperature of 72°C and cooled in acquiescent conditions inside a

cooling tunnel at an average rate of 1.3°C per minute. In both cases,

the bars obtained showed excellent properties.

A molten mix of the same composition is initially cooled from
82°C to a temperature of 65°C in presencé of agitation. The mix is
then poured in molds and cooled in acquiescent con_ditions at an
average cooling rate of 1.3°C per minute. The resulting bars are not
transparent, but they retain good hardness and sudsing properties.

Example 3
_ . Bar ' -
Ingredient : - Wi, gagg' Soluble insoluble
Cn Soap 12.60  11.21 1.39
Hardened Tallow Soap ' - 15.40 0.77 14.63
'Triple Pressed FA R 2.00 | '
’ Propylene Glycol _ 16.81
Glycerine | . - '3.19
Sodium Lauryl Ethoxy | _ .
(3) Sulfate ~ 12.00
Coco Betaine - 2.00
NaCl ' 1.50

K2804 . 1.00



PCT/US95/09437

WO 96/04361
-18 -
Sugar 4.50
Water _ 26.96
- Perfume I 1.80
" Preservative I 0.21
5 Misc. ' o ' 0.03
‘Totals 100.00 11.98 (43 %) 16.02
o Thlswl'—s_ -anoti'\_é_r__p_}éferred bar made by the process of the present
10 invention. As shown in the "Totals”, this bar contains 57 % insoluble

soap and 43 % soluble soap. This bar exhibits good transparency

= propertles, has’ excellent mlldness and sudsing characteristics and has
' good bar structure. This bar was made using tnglycendes as the

structure former. - _ The lathering
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synthetic surfactant system of this bar has an equilibrium surface
tension of about 29 dynes/cm.

Example 4
Ingredient | ' Wt. parts Soluble Insoluble
Cn Soap ' 11.20 9.97 - 1.23 -
Hardened Tallow Soap 16.80  0.84 ~ 15.96
Triple Pressed FA | . 2.00 -
”""Fropylene GIQédi - 11.97
‘Glycerine . F= 8,00
Sodium Lauryl Ethoxy .
. {3) Sulfate 7 9.00
" Sodium Lauryl Suifate 7 3.00
Coco Betaine _ 2.00
NaCl 1.50
. K2S04 | 1.00
Sugar | ' 4.50
Water 26.96
Perfume _ ' 1.80
Preservative | 0.21
Misc. " 0.03
Totals o . 100.00 . 10.81 (39 %)17.19
(61.%) |

25

30

35

This is another preferred bar made by the process of the present
invention. It contains 39 % soluble soap and 61 % insoluble soap.
This bar also exhibits excellent bar perfofmance properties, especially
bar hardness. Note that this bar contains 8% Glycerine.

: - . Example 5 .
- Ingredient _Wt. parts Soluble  Insoluble .
Cn Soap 15.53 13.82 1.71
Triple Pressed Soap  16.99 0.85 16.14
Propylene Glycol - 25.24

Glycerine ' 2.09
Sodium Lauryl Ethoxy :
{3) Sulfate 11.65
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Coco Betaine 0.97
NaCl 1.08
TEA 4.85
" Sugar 4.85
Water 16.00
Preservative 0.21 -
.. Perfume 0.97
~ Misc. 0.03 o
ol 100,00  14.67 (45 %) ~ 17.85

"(55 %) . - =

- This example has a higher amount of soap and a lower. amount of

-~ \vater. This bar was made with a mixture of trlglycendes (Coconut oil)

- 20

25

30

35

o and fatty acsds (Triple Pressed Steanc fatty acid).
15

.~ Example 6 .
Ingredient Wt parts Soluble  Insoluble .
Cn Soap : 13.44 11.96 1.48
Hardened Tallow Soap 14.56 0.73 13.83
Propylene Glycol 20.00 '
Glycerine 3.21
Sodium Lauryl Ethoxy
(3) Sulfate ' 8.00
Coco Betaine 1.00
NaCl 1.50
K2S04 1.00
Sugar ' 7.25
‘Water - 27.8
Preservative 0.21
" Perfume 1.00
" Misc. 003 - . |
Totals - 100.00  12.69145%) 15.31
(55 %) |
This is an example of a bar with good bar performance characteristics,

but with a lower synthetic surfactant level.
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_ Example 7
‘Ingredient Wt. parts  Soluble Insoluble
Lauric Soap 11.00 11.00 0.00
Triple Pressed Soap . .16.50 '~ 0.82 15.68
5 Propylene Glycol 22.00
Sodium Lauryl Ethoxy S
(3) Sulfate -~ - 10.00
Coco Betaine 2.00
R .'_f___.___..._TE"A.'_._........_ e e e e e = 5.00
. 10 NaCl o 1.00 .o
et Ull'ea-' o 5.00
"':'%;:j_".'.”.:"_::t‘.-—""".'t.'".‘: Wat_ef:“i oo 26.2
Ll I P res_ervative I, 0.:21
| | Perfume T 1.00
15 Misc. 0.06 | |
Totals ©100.00  11.82 {43 %) . 15.68

(57 %)

This is an example of a bar that is made with only' fatty acids. This bar
20 has excellent performance cha’raqieristics. This bar is sugar free.

Example 8
- ingredient Wt parts Soluble  Insoluble
25 Coconut Soap 10.00 9.00  1.00
- Triple Pressed Soap 16.00  0.75 14.25
Triple pressed FA 1.00 S
Propylene Glycol 20.00
, Glycerine - 5.00
30 Sodium Lauryl Ethoxy
(3) Sulfate =  10.00
. Coco Betaine 1.00
NaCl - 1.00
Na2S04 2.00
35 Sugar ' 5.00
TEA 2.00

Water . 26.76
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Preservative -0.21
Perfume 1.00
Misc. 0.03
Totals - - 100.00 - - 9.75 (39 %) 15.25 (61-%)- -~
5

This is an example of a bar that is made with only 25% soap, yet has
excellent transparency and good performance characteristics. . -

PCT/US95/09437
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1. A monohydric alcohol free process for making transparent pour
-—molded personal cleansing soap bars comprising the following steps:

...I.. making a molten mix of: (A) from 18 parts to 35 -parts soap;
- wherein said soap is at least 50% insoluble sodium soap; (B)

_ from 5 parts to 37 parts lathering synthetic surfactant,
wherein said - lathering synthetic surfactant has a critical

- micelle concentration- equilibrium surface tension between 10
and 50 dynes/cm, as measured at 25°C; (C) from 14 parts to.
.. .32 parts water; and (D) from 18 parts to 37 parts of a water
e .. soluble organic solvent, wherein the combined level of water

~~ and-water soluble organic solvent within the bar is-'at least 40

_ parts; . ) .
Il. transferring said molten mix to bar shaped molds or forming
- -tubes; and - '

~ Wl cooling the transferred molten mix under acquiescent

conditions in said bar shaped molds or forming tubes to
provide said transparent personal cleansing soap bars.

2. The monohydric alcohol free process for making transpaient pour
molded personal cleansing soap bars in accordance with Claim 1 wherein

~ the molten mix is prepared by 1) combining a fatty. material selected from

the group consisting of: triglycerides and fatty acids with said water
soluble organic solvent, said water and said lathering synthetic surfactant
to form a premix, 2) heating the premix to a temperature ranging from

. 70°C to 100°C, and 3) adding a caustic_solution to said premix to

saponify said fatty material and th_éreby provide said molten mix.

“3. . The monohydric alcohol free process for making transparent pour
" molded personal cleansmg soap bars in accordance with Clasm 2: |
- wherein _enough caustic is ‘added to react all of said fatty material and to

provide a very low level of excess caustic in said molten mix; wherein
said low level of excess caustic is subsequently neutralized by the

addition of free fatty acid.

) 4. The monohydric alcohol_free process for making transparent pour
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molded personal cleansing soap bars in accordance with Claim 3 wherein
the temperature of said molten mix is adjusted to a temperature of from.
68°C to 85°C after the excess caustic has been neutralized. '

5. The monohydric alcohol free process for making transparent pour
molded personal cleaﬁsing soap bars in accordance with Claim 4 wherein
heat sensitive and optional bar soap ingredients are added to said molten
mix; and wherein the temperature of said’ molten mlx Is at least 68°C
‘before being poured in the bar shaped olds of tubes. o

6. The monohydric alcohdl free process - for making transparent
personal cleansing pour molded soap bars in accordance with. Claim. 5__-___ ‘
- wherein said molten mix is transferred to said shaped bar molds or tubes- - =~
and allowed to cool under acquiescent conditions at an average rate of
approximately 0.1 to 7.0°C per minute, crystallize and solidify and
thereby provide transparent personal cleahsing' soap bars or soap plugs.

7. A monohydric alcohol free process for making transparent pour
molded personal cleansing soap bars in accordance with Claim 1,
wherein in step |, the temperature of the moiten mixture is adjusted to
68°C to 85°C; and wherein heat sensitive materials and optional bar
soap ingredients are added to the molten mixture in presence of
agitation; and wherein the temperature of the molten mixture is again
adjusted above 68°C before being poured into the bar shaped molds or
tubes in step i.

8. The monohydric . aicdhol free process for making transparent
personal cleansing pour molded soap bars in accordance with Claim 7:
wherein said molten mix is transferred to said shaped bar molds or tubes
"and allowed to cool under acquiescent conditions at an average rate of
) approximately 0.1 to 7.0°C per minute, crystallize ar_ld_' solidify -and
thereby, provide said transparent personal cleansing _so'ap bars. -

9. The monohydric alcohol free process for making transparent
personal cleansing soap bars in accordance with Claim 8: wherein said
water soluble organic solvent is selected from the group consisting of:
propyiene glycol dipropylene giycol, butylene glycol, glycerine and
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ethylene glycol, 1,7-heptane-diol, polyethyléné and propylene glycols of
up to 8,000 molecular Weight mono-C1-4 alkyl ethers thereof, sorbitol,
glycerol, mono- di- and tnethanolamme, 2-amino-1-butanol, non-
"""'reducmg sugars ‘and mixtures thereof S :

" 10. The monohydric alcohol'free process for making transparent pour -
molded personal cleansing' 'soap bars in accordance with Claim 9:
~ wherein said Iathenng synthetlc surfactant !s selected from the group
'conSIstlng “of: acyI lsethlonates, acyl sarcoslnates, alkylglycerylether
sulfonates, methylacyl taurates:* “paraffin sulfonatses, linear alkyl benzene
sulfonates, N-acyl glutamates, alkyl sulfosuccinates, alpha sulfo fatty
-- acid esters, alkyl ether carboxylates, alkyl phosphate esters, ethoxylated
" alkyl phosphate esters, alpha olefin sulphonate, the alkyl ether sulfates
(with 1 to 12 ethoxy groups), and mixtures thereof, wherein said
lathering synthetic surfactant contains C8 to C22 alkyl chain and
mixtures thereof. ' '

11. The mondhydric alcohol free process for making transparent pour
molded personal cleansing soap bars in accordance with Claim 1 wherein
‘the molten mix is prepared by 1)combining a fatty material selected from
the group consisting of: triglycerides and fatty acids with said water
“soluble organic solvent, said water and a first portion of said lathering
synthetic surfactant to provide a premix, 2) heating the premix to a
temperature of from 70°C to 100°C, 3) adding enough caustic solution '
to said premix to saponify all said fatty material and to provide the
molten mixture with a low level of excess caustic, 4) adjusting the -
temperature of moiten mixture to from 68°C to 85°C, 5) adding free
fatty acid and a second portion of said lathering s_ynthetic_Surfactant-to
_said molten mixture, 6) transferring the molten mixture to shaped bar
. molds or tubes, and 7) allowing to cool under acquiescent conditions at
an average rate of approximately 0.1 to 7.0°C per minute, crystallize 'and .
‘solidify -and thereby provide said transparent personal cleansing soap
bars.

12.  The monohydric alcohol free process for making transparent pour
molded personal cleansing soap bars in accordance with Claim 11:



woon | [N s
' * c L M s * _ 26 .

wherein said f:rst portlon of sald synthetuc surfactant is an amphotenc_
surfactant; and said second _portion of said’ synthetlc surfactant is an
anionic Iathermg synthet:c surfactant.




