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10 CROSS-REFERENCE TD ggLATgDTNPPLICATIDN
This is a continuation-in-part application of U.S. Ser. No.
07/617,827, filed Nov. 26, 1990. .
. TECHNICAL FIELD e
'%ﬁk : " This invention relates to neutralized carboxylic zcid shaped
| 15 solid compositions, particularly cleansing bars, cakes, soap bars,
synbars and the like.
' BACKGROUND
- Products made in the form of shaped solids, cakes and bars
are numerous. Cleansing bars are well known in the art.
20 Cleansing bars with reduced bar smear are reported in the
art. E.g., U.S. Pat. No. 2,988,511, Mills, issued June 13, 1961,
incorporated herein by reference, discloses a Tow smearing bar.

Bar smear, also referred to as bar sloth, is the soft solid

or mush that forms at the surface of a bar when submerged in water
25 and is regarded by consumers as messy, unattractive, and uneconomical.

Products made in the form of shaped solids, cakes and bars
are numerous. E.g., certain high moisture and low smear personal
cleansing bars are disclosed in U.S. Pat. No. 4,606,839 Harding.
issued Aug. 19, 1986. Harding uses coconut and/or palm kernel oil

30 soap.

One only has to examine a used personal cleansing bars in
their bathroom to see that there is still a need for improved
cleansing bars with little or no smear.

The formation of rigid, soap curd fibers of sodium laurate is

35 reported by L. Marton et al. in a 1940 Journal of American Chemi-
cal Society (Vol. 63, pp. 1990-1993). The report does not teach a
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or nush that forns at the surface of a bar when stbnerged in water 25

and. I-& Y agorgdadety consuners as messy, unattractive, and unpcp/gEY1£E8733
Products made in the formof shaped solids, cakes and bars are nunerous.

E.g., certain high noisture and | ow snear personal cleansing bars are

di scl-osed itn U. 3} 'R&tiaf.NOfoﬂ,tfﬁ@qu% 9%d8‘a[di9hﬁped'$601;]ﬁ@d,t°dlsgd%ﬂi$ed 1ie86in,Hardli ng
“uses coconut and/or_palm kernel ai soap. e only has to exam ne a
used personal clea n‘él'sﬁi?sse ihy?‘ﬁ'éfrorn Btataﬁf'oom to see that there is still
a need for inproved cl elapsnesg Bak.s Jii 73Q-7884 oJudy 3o 388%r distlesesrinanson

of rigid, soap curpareRer $o1q8 FPshedMolratoPded isvagSbar TrewlitRd Fidtyl .achBg t on
et al. in a 194 Journfj gf_A ri can Chem - C%| SOC|et¥-ngI. pa,.gp.
1990-1993). The rFBFHYEMY nHie (394Py, GPmponent  are myristic,” palmrtic,” and

stearic acids. A transparent soap is described in which at least
80 wt.% of the fatty acids which constitute the soap component are
myristic acid, palmitic acid, and stearic acid. The product is
reported as a transparent, solid soap having good frothing and
10 solidifying properties, good storage stability, and a Tow irritant
effect on human skin. The process and transparent bar soap com-
position exemplified in Jap. J5 .7030-798 do not appear to contain
synthetic surfactant.
It is also difficult to produce firm, non-sticky bars that
15 contain relatively high levels (15-40%) of moisture (especially in
the presence of most synthetic surfactants), hygroscopic surfac-
tants and/or higher levels of non-solids and soft solids, such as
water-soluble polyols and hydrocarbon greases.
SUMMARY_OF THE INVENTION
20 The invention provides a shaped, solid three-dimensional
skeleton structure comprising: a relatively rigid, interlocking
mesh of neutralized crystalline carboxylic acid. In another
respect, the present invention providés an improved cleansing bar
which is comprised of said skeleton structure, i.e., the rigid,
25 interlocking mesh of neutralized carboxylic acid, preferably
sodium'soap fibers. Some cleansing bars which comprise surpris:
ingly large amounts of water and other liquids while maintaining
their rigidity and excellent smear properties; even when allowed
to soak ovérnight in water.
30 BRIEF DESCRIPTION OF THE FIGURES
Figures 1-8 show magnified views of bar samples of the
present invention. Figures 9 and 10 show magnified views of two
different conventional soap bars.
DETAILED DESCRIPTION OF FIGURES
35 The Scanning Electron Microscopy (SEM) sample preparation
involves fracturing a shaped solid with simple pressure to obtain
a fresh surface for examination. The fractured sample is reduced
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;'2 util |Iy for the soap curd Shaped solids, as defined herein, are not

di $ckoséd” &9-6569 et al. Japanese Pat. J5 7030-798, July 3 .
di scl oses trans- pgrent solid framed or nolgded soap bar Wﬁéﬂ”&’

fatty acids 5 constituting the soap conponent are nyristic,
palmtic, and stegp &ﬂckﬁ%orpblhﬂéﬁ%aﬁﬁd?‘oxﬁﬁ%@l 2 !Fﬁlﬁnr kbﬁi minré¥tandh eat

| east 90 wt. % of thﬁ fatty .acids MEICh stltuH% t he q@& int ar e
myristic acid, pal #fE®c? athigknessqo t%%ﬂ"lc alffy. '"§nad P pUt t¥d as

a transparent, sol iadusioup Siuvshug usiog s‘rﬂmmpngwtamileme 'B"sl natinted sgmple

properties, good StiQrégeed wibh 'dpbb‘axii\&‘ﬁel? iovNahdsrtHjﬁ“bfGﬁ‘oﬁ&%al@ihﬁlkl”ﬁﬂ 2
skin. The process

d tr ar oap cont , pos e
Sapr 35 7030 985 aadn ShERR  aaser oo Pejar B Caktifto Lhs SAGLRIE FyBIECted s
difficult to produde wacuum fon- 8t pekipdbafs titeatwhith is caufifacienteltat aVidwy

high levels (15-40QfficifM S1d¥s® dESPHC! Mbistutd assuring acceptable coating
quality. After coating, the sample is transferred to the SEM
chamber and examined under standard SEM operating conditions with
10 an Hitachi Model S570 Scanning Electron Microscope in order to see
the skeletal {core) frame.

FIGS. 1 and 2 are copies of photographs of a highly enlarged
skeleton core structure comprising a rigid, interlocking mesh of
elongated neutralized carboxylic acid crystalline fibers. More

15 specifically FIGS. 1 and 2 are elongated Cj2 sodium soap fibers,
enlargéd respectively at 5000X and 2500X magnifications. The
structure of FIGS. 1 and 2 are made with 5% soap; 94% water; and
1% sodium chloride. See Example 10 in Table 7 herein. Note that
larger fibers in the interlocking mesh can be composed of smaller

20  fibers. Also, note the "void" spaces. See FIG. 2.

FIGS. 3, 4 and 5 are copies of photographs of a skeleton
structure made with 25% sodium C12 soap; 74% water; and 1% sodium
chloride. The crystalline fiber-like structure is shown respec-
tively at 3000X, 5000X and 1000X magnifications. |

25 FIG. 6 is a copy of a photograph of a skeleton structure made
with 20% disodium salt of 1,12-dodecanedioic acid. The crystal-
line fiber-like structure is shown at 2000X magnification. See
Example 26. '

FIG. 7 is a copy of a photbgraph of a skeleton {core) struc-

30 ture compriSing crystalline lithium neutralized Cj4 carboxylic
acid mesh, shown at 1500X magnification. See Example 27.

F'I.G. 8 is a copy of a photograph of a cleansing bar (Exam-
ple I hereinbelow) comprising: coated C14-1 sodium soap fibers.
The fibers are coated and/or co:_nmi'ng'led- with the other bar compo-

35  nents.  The magnification is 1500X.

FIG. 9 shows a sample of a market IVORY® freezer bar made

with sodium/potassium coconut/téllow soap at 1000X on the scale.
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the presence of npost synthetic surfactants), hygroscopic surfac- tants

and/ ot i ‘gw@92/096m| s of non-solids and soft solids, such as,wgy@gggmhﬂgle
ponoIs and hydrocarbon greases. SUWMMARY OF THE .l NVENTI ON 20

invention provides a shaped, solid three-dinensional skeleton
structure conprisi nghe aireimthe dNRY bar Goap maked dtkiiogt mesh  of

neutralized crystallinggCogbQyytd G éﬁ@lq of .4 Wnagﬁé’tOtN*éﬁf%o%Eﬂée%aanQ?%n

present invention prOV|des an inprove gansi ng bar whi c
sai d skel eton structdfe&t $589X. the rigid, 25 i nterl ocki ng n'esh of
neutralized carboxylic InaRlGS, 1 phefer thel yanmpdels e Sﬂiaﬂ‘. mebeydson aSheeplate

cl eansing bars uhi clfQRPEIRE SPRPEaSs H9ALY TR BEnl a8 Ob el 8No2ehe

other liquids al ning excel'l ent _
properties; even V\héﬁﬂﬂéleﬁo%op"t’s‘@dalﬁhiﬂ?gr ﬁPb’Iﬁ‘t sErpchutesr °"30he Convent ional

BRI EF DESCRI PTI ON Obad HfrefdredRESsEt @ut erdinld show nmagnified views of bar
sanpl es of the | DETAILED DESCRIPTION OF THE INVENTION

The invention provides a shaped solid comprising two or more

10 phasesﬁ One phase is a crystalline skeleton structure comprising
a rigid interlocking, open, three-dimensional mesh of neutralized
carboxylic acid elongated crystals. The other essential phase
is an aqueous phase which is soft or flowable at 25°C.

More specifically, the skeleton structure is a relatively

15 rigid, interlocking, open, three-dimensional mesh of neutralized
mono- and/or di-carboxylic acid elongated crystals.

The terms: skeleton structure, skeletal structure, core, and
skeleton frame are often used interchangeably herein.

The term "shaped solid” as used herein includes forms such as

20  bars, cakes and the 1ike. The term "bar" as used herein includes
the same unless otherwise specified.

The term "mesh" as used herein means an interlocking crystai-
l1ine skeleton network with voids or openings when viewed under
magnification by scanning electron microscopy.

25 In another respect, the present invention provides an
improved cleansing bar which is comprised of said skeleton struc-
ture. Some shaped solids are in the form of cleansing bars which
contain surprisingly high levels of said aqueous phase comprising
water, other liquids and soft materials. Notwithstanding the

30 presence of relatively large levels of an aqueous phase, the
preferred bars of the present invention maintain their rigidity

‘and excellent smear properties, even when allowed to soak over-
night in water. While not being bound to any theory, the shapec
solid comprising these phases is similar to a relatively rigid wet

35  sponge. "

The crystaliine phase comprises crystals in the form of
either interlocking platelets and/or fibers, preferably fibers.
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present invention. Figures 9 and 10 show magnified views of two different
convent'i‘onelo2awem bars. DETAI LED DESCRI PTI ON OF FI GURES 35 pcr/us91/08783
Scanning Electron Mcroscopy (SEM sanple_ preparation involves
fracturing a shaped solid with sinple preseré to obtain a fresh surface

for examination. T i Biurl oS
b1 ade) L0 appr oxi may Sy R A0 d K e e SHREH ot sofiul daR Dol ey

5 mm The sanpl e i¥ckbithmesh &f anidafibarauandzen Riagelatsi Hpasts \sérensihnto
adhesive. The nountgd 8rg-ginehstaral edtmictire3pRvexi imithey pPl@neaustt @s- of

ool B ety SR L o, bl et CPREIR piOEMRE °
allowed to soak overnight in water.

The strength of the skeleton structure can be measured
indirectly by the hardness of the shaped solid, as determined by
the resistance to penetration of the solid using a Standard
Weighted Penetrometer Probe. See Bar Harness Test below for more
details. The skeleton structure is of sufficient rigidity that a
20 mm thick or greater cleansing bar sample has a penetration of
from about ‘zero mm to about 12 mm, preferably from about 1 mm to
about 10 mm, more preferably from about 3 mm to about 8 mm.

The present bars are distinguished from conventional trans-
parent bars based on crystal size, as well as other character-
istics. The crystals or crystal bundles that make-up the inter-
locking mesh structure of the present invention preferably are of
a size that diffracts light and consequently are greater than 400
nm in either diameter or length. On the other hand, conventional
transparent bars gain their transparency by having crystal
diameters or length less than the wavelength of white light, which
is greater than about 400 nm and consequently do not diffract
light.

Once formed, a bar (shaped solid) comprising the rigid
skeletal structure of the present invention loses its rigidity

"when subjected to fracturing mechanical forces, e.g., those used

in a conventional plodded bar making process as disclosed in U.S.
Pat. No. 4,812,253, Small et al., or U.S. Pat. No. 4,820,447,
Medcalf et al. This is because the fracturing mechanical forces
shear and break up the rigid, skeletal structure into smaller
pieces. Thus, when a bar of the present invention is sheared in a
plodder, a much softer bar results.

On the other hand, when a finished conventional bar is
plodded or replodded, the replodded conventional bar is still very
hard. See Example 28 and Table 12 for more details on this point.
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sufficient loss of bar noisture assuring acceptable coating quality. After
coat.i ng, -mmmmm e is transferred to the SEM chanber and ecmruserregrsier

standard SEM oper at i ng conditions with 10 ag Htachi Mdel S570 Scanni ng
El ectron M croscope in order. to see the skeletal (core) frane. FIGS. 1 and

2 are:copi es of phot Ogrmh%k@ietﬁlhisﬁhﬁc&tuﬁéﬂ bRRInS KAlRL ML i8Pr evSild® UGreEe

conprising a rigid, erlo f_elo t ed neutrallzed carhox lic
acid crystalline fi'td é l\/ﬁme% Y S°§geﬂdﬂ"&gﬁq9'qzla&e°uf Ig i'a
el ongat ed Cl2 sodi uisurpoising i aspeet ofnkbisgddventdgpddat \/@ieyphmcﬂowwmdes

2500X magni fi cati Orb? theTBﬁ' Stshéwtéhr Daff hiddeess landngdigd 18" SmebRdCard tibse¥
soap; 94% wat erg %@F‘V S P'ﬁ chl ori e 7 herein.
e

Note that | arger fi '?%t%ﬁg@ﬂi% %Exﬁ’ggwgbé"eﬁ%nﬁgé‘égurﬁf’ EXEl | er
20 fibers. Al sothendthe d¢ther"phases’ mekampsa maBudtylof. the mieGHals3preseahd 5

2{):;0?'406/05 ng efhogg&r emggfoﬁ] Shdrs St idhySESmpoheNts ERSmpdct Nt YvarAhupaCl2
physical properties because the components either modify the phase
and structure of the soap or synthet1c surfactant components that
10 primarily determine the bar’s physical properties. The combina-
tion of two or more phéses (e.g., soap and aqueous solution)
drastically changes the colloidal structure, and consequently, the
physical properties of a conventional bar.
Thus, conventional bars are more limited in the type, levels
15 and composition of soft phase materials that can be incorporated
into the bar than the present invention. Such phases include most
materials that are either flowable liquids or materials that are
softer than the minimum hardness of an acceptable bar. These
phases include aqueous solutions, 1liquid crystalline phases
20 composed of water and surfactant, polymers; particularly sur-
factant-containing crystalline phases, and especially hygroscopic
surfactants, which tend to become soft and sticky when mixed with
water or other 1liquid phases including water-soluble organics
(e.g., propylene glycol and glycerine}, hydrophobic materials
25 (e.g., mineral .0il, liquid triglycerides), or soft hydrophobic
materials, e.g., petrolatum, low melting paraffin, and low melting
triglycerides.
In physical terms, all these phases can be characterized as
being flowable liquids or so soft that a Standard Weighted Pene-
30 trometer Probe, as defined herein, will penetrate all the way
through a 12 mm thick sample. These phases can be selectively
included in the structure of the present invention without loss of
the interlocking mesh structure and certain desirable physical

properties.
35
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chljorl de. The crystalline fiber-like structure is shown respec- tively at
3000X,: 5 000X magni fications. 25 FIG 6 i Sp
86 AR aF

phot ogr aph a skel eton structure nmade w thy, 20% di sodi um sa
1, 12- dodecanedi oi ¢ acid. The crystal- line “fiber-like structure is shown at
2000X magni fi cati on. See ExpptirapPion bt PREFERR wfs a phot ograph of

a skeleton (core) str _%%__Lﬁ_ﬂﬁ_g%ﬁ_ | ithium
neutralized Cl4 car Eﬁ?()/‘l""ﬁ"tdep d‘sr’résfprg‘)’gﬂowﬁg%ltco é‘dﬁkngnﬁgﬁ'ﬁ]let% isgﬁl.'c'See
Exanpl e 27. FIG 8ure tzhatow ofredapivel pgrigpth titenlaskingnsiopen twre¢-Bimen- pl e
| hereinbel ow) conpg h 0PAGArhPized mAdl UiRdFOR YL SRy 1-£h9c1fd[|_lé¢6rﬁ are

coated and/ or _comm ng e V\A%h the ot her bar conpo- 35 nent s
magni ficationds 88tRIXCTYstalS-9 shows a sanple of a market |VORY[err]
freezer bar made w t hThedprefepadaenbodimenic orsuta/ tcdbansing ozgy abmdbOBIRg cat t he

scal e. Jeast two phases: (1) an aqueous phase having a penetration value
of about 12 mm for a 12 mm deep sample; said aqueous phase being
soft or flowable; (2) a rigid crystalline phase comprising a rigid
10 crystalline phase skeleton structure comprising an interiocking,
open three-dimensional mesh of neutralized mono- and/or di-car-
boxylic acid elongated crystals; ‘wherein said cleansing bar
comprising said rigid crystalline phase skeleton structure and
said aqueous phase has a penetration value of of from zero to
15 about 12 mm for a 25 mm deep sample; and wherein said penetration
values are measured as 25°C using a 247 gram Standard Weighted
Penetrometer Probe having a conical needle attach to a 9 inch
(22.9 cm) shaft weighing 47 grams, with 200 grams on top of said
shaft for a total of said 247 grams, said conical needle having a

20 19/32 inch {1.51 cm) top and a 1/32 inch (0.08 cm) point.

The above cleansing bar is preferred when said neutralized
carboxylic acid is selected from the group consisting of: lithium
and/or sodium neutralized: monocarboxylic acid (soap) and/or
dicarboxylic acid; and mixtures thereof; wherein said monocar-

25 boxylic acid has a fatty alkyl(ene) chain of from about 12 to
about 24 carbon atoms; wherein said dicarboxylic acid has a fatty
alkyl(ene) chain of from about 12 to about 18 carbon atoms; and
wherein at least about 80% of said carboxylic acid has saturated
alkyl(ene) chains; and wherein said rigid crystalline phase

30 skeleton structure occupies from about above 3% to about 75% of
said cleansing bar by volume; and wherein said neutralized car-
boxylic acid comprises from about above 5% to about 75%; and
wherein said cleansing bar contains from about 15% to about less
than 94% water by weight of said cleansing bar.

35 The above cleansing bar is preferred when at least 80%.
preferably 90%, of the carboxylic acid has the following generai
formula: '

il



-4 The air in the | VORY bar soap makes it float. FIG 10 shows a sanple of
[err] transparent bar at 1500X. In FIGS.
sanpl es 5&? Irst nmelted on a hot plate 5 ang recool ed OR%E d@@néglde

a narket

The ot her sanpl es,

FI GS. 3-10, are sanples of original shaped solid

structiures or the conventionajj bacHp,epaned (8l )pet c@gt ilNer ei n. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The |nvenEHon provides a shaped solid

conprising two or

nore 10 phases

e phase is a crystalline skel eton

structure conprising a rigid interlocki®g, open, three-dinensional nesh of
neutral i zed carboxylignepgigt el ongated crystals. The ot her essenti al
phase is an aqueogls phaseaprQp IS sg&t or flowable at [err]. '

10

15

20

25

30

35

each a, b = 0 to 20

0
X = H, OR, 0-C-R, R, or mixtures thereof
R = C1-C3 alkyl, H, or mixtures thereof
M = Na, Li, or mixtures thereof.

The above cleansing bar is more preferred when said a + b =
10-16; each of said a, b = 0-16; said X = H, OR; R = H; and M =
Na. _

The above cleansing bar is highly preferred when said elon-
gated crystals are composed of fiber-like sodium fatty acid soap
of which at least about 25% of said saturated fatty alkyl chains
is of a single chain length; and wherein said bar contains: from
about 15% to about 75% of said sodium soap; wherein the ratio of
said unneutralized (free) carboxylic acid to soap is from about
1:2 to about 0. In other words, the free fatty acid is no more
than 50% by weight of the soap in the formulation.

The above cleansing bar is preferred when said bar contains
said sodium soap and water; and from about 2% to about 60% of a
synthetic surfactant selected from the group consisting of: alkyl
sulfates, paraffin sulfonates, alkylglycerylether sulfonates, acyl
sarcosinates, methylacyl taurates, linear alkyl benzene sulfo-
nates, N-acyl glutamates, alkyl glucosides, alpha sulfo fatty acid
esters, acyl isethionates, alkyl sulfosuccinates, alkyl ether
carboxylates, alkyl phosphate esters, ethoxylated alkyl phosphate
esters, methyl glucose esters, protein condensates, alkyl amine
oxides, alkyl betaines, alkyl sultaines, the alkyl ether sulfates
with 1 to 12 ethoxy groups, and mixtures thereof, wherein said
surfactants contain Cg-C22 alkyl chains.

The above cleansing bar is preferred when sa1d synthetic sur-
factant is hygroscopic; said hygroscopic surfactant being defined
as  a surfactant which absorbs at least 20% of its dry weight in

unmi \’i‘ﬁ\ﬂiﬁ’ \ﬁ““’



More specifically, the skeleton structure is a relatively 15 rigid
| nt erl o‘c§, t hr ee- di nensi onal nesh of neutralized
-carbo ﬂ]&é‘”g@?d el ongated crystals. The tgrns: skel etonng'{]rma‘lﬂ?‘g”
skel etal structure, core, and skeleton frane“are often used inter changeabl y

herein. The term "w%Q?P‘%@ §é"1ch9nd 0% Lk%‘?Q‘hQ@W%M?th“uH%?eJ QH?%? gH%e‘?‘émzo

bars, cakes and the used herein inc es the sane
unl ess ot herwi se ﬁéél%”'eﬁ "?’M‘t’%‘rynﬂm}ré!hn’&% used herein neans an
interlocking crystal - Thenebaeekcbéamsimetbapr ks virelierred dehenr safikhygosscepin

vi ewed under magni fui-ﬁ?ét aftf! gy s??@c’%@& ”ﬂroﬁ' ?ﬁé p??g \}“O&BQE‘EQPQ’ f2§1ph§ Shifo In

anot her respect, eansi ng
bar which is cft)nprfa;*:@d 36fd §éF%r53 kia"lkéi 0‘5'('1n §Qtrel§@: alky} éthgoﬁ@'bé’mbéassél kdls are

in the formof cl eabgineg;baikyl Wekiadiment alkyls dnirel skidesy kyh beneel supf

ilglt\c/im ?ﬂgsgﬁzi ggasefﬁgggp% |mr119tuvr\./%getrhéreoc%t.her liquids and soft materials.
: The above cleansing bar is preferred when the ratio of said

water to said soap is from about 1:1 to about 5:1; said water is

10 present at a level of from about 25% to about 60%; wherein said
fatty alkyl chains are Cj4 to C22 and said soap level in said bar
is from about 15% to about 35%; wherein at least about 85% of said
alkyl chains are saturated; wherein the weight ratio of said
unneutralized (free) carboxylic acid to said soap is from about

15 1:4 to 0; and wherein said synthetic surfactant level is from
about 4% to about 25% by weight of the bar and said surfactant is
selected from the group consisting of: sodium acyl isethionates,
sodium acyl sarcosinates, sodium alpha sulfo fatty acid esters,
sodium paraffin sulfonates, sodium alkyl ether sulfates, sodium

20 alkyl sulfates, sodium linear alkyl benzene sulfonates, alkyl
betaines, alkyl sultaines, and trialkyl amine oxides.

The above cleansing bar is preferred when the ratio of said
water to soap ratio is from about 1.5:1 to about 2:1; the ratio of
said unneutralized (free) carboxylic acid to said soap is from

25 about 1:6 to 0; said water level is from about 30% to about 45%;
said fatty alkyl chain is from about Cj4 to about Cjg; wherein at
least about 95% of said alkyl chains are saturated; said soap
level is from about 15% to about 30%; and said synthetic sur-
factant level is from about 8% to about 16%.

30 The above cleansing bar is preferred when said bar contains
from about 0.1% to about 40% of 2 hydrophobic material selected
from the group consisting of: microcrystalline wax, petrolatum,
carnauba wax, palm wax, candelilla wax, sugarcane wax, vegetable
derived triglycerides, beeswax, spemaceti, lanolin, wood wax,

35 shellac wax, animal derived triglycerides, montar, ozokerite,
ceresin, and Fischer-Tropsch wax. -
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30 , presence of relatively Iarge | evel s of an aqueous phase. the

prefer[edkaﬂjﬁugﬁnghe present invention maintain their rigidigpyf §55¥“m73
excel l ent smear properties, even when allowed;po soak over- nig

Wil e not being bound to any theory, the shaped solid conpri sing these
phases-is simlar to a rmbaswoelmerahgi Boi 1§5prefeﬁmn0ﬁ’en hey %vseaitlanﬁhe

phase conpri ses crys al s t or.m rlqc Iat
and/ or fibers, pref errﬁ'BI%P f‘f bﬁféo b°"953§‘PPEf§§r’38'ry§ E nair%e‘lected
conposed of sodi um Sfoap. theTaeoupncensist gk dhigpetratiatus aséndaxr,l baids patihietum

platel ets inparts stizgng) by tnhﬁtmgearedémm@mmgl melti M laBb 49V@ﬂ11|2@ e
presence of rel a- tlvel%ute g]c 6\égLr_s> of water or other soft materials; even

when to a
The above cleansing bar is preferred when said bar comprises

from about 5% to about 25% by weight of the bar of paraffin wax.

The above cleansing bar is preferred when said bar contains
from about 1% to about 50% of a non-volatile, water-soluble,

10 nonionic organic material having a solubility of at least 5 parts
in 10 parts of water; and wherein said water-soluble nonionic
organic material is selected from the group consxst1ng of a polyol
of the structure:

Ry - O(CHz - CHO)pH
15 |
R2 .
where R} = H, Cj-C4; Rz = H, CH3; and n = 1-200;
C2-Cjpo alkane diols; sorbitol; glycerine; sugars; sugar deriva-
tives; urea; and

20 ethanol amines of the general structure (HOCH2CH2)xNHy where x =
1-3; ¥y = 0-2; and x+y = 3, and mixtures thereof.

The above cleansing bar is preferred when said bar contains
from about 2% to about 40% of said non-volatile, water-soluble.
nonionic organic material.

25 The above cleansing bar is preferred when said non-volatile.
water-soluble, nonionic organic material comprises from about 5%
to about 20% by weight of the bar; and wherein said organiE
material is selected from the group consisting of: propylene
glycol, glycerine, sucrose, and urea, and mixtures thereof.

30 The above cleansing bar is preferred when said bar contains
said sodium soap, said water, and said synthetic surfactant, and
from about 0.1% to about 70% of other ingredients selected from
the group consisting of:

from about 1% to about 10% said potassium soap;

35 ~ from about 1% to about 35% said magnesium soap;

from about 1% to about 35% said calcium soap;

from about 1% to about 15% triethanolammonium soap;
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al I oned t,o soak overnight in water. The strength of the skeleton structure
can’ be ﬁ??ld d| rectly by the hardness of the shaped sol :

determ ned e resistance to penetration of the solid u5|l{n ’Hggl’g%’érd
Wi ght ed Penetrorret er Probe. See Bar Har nesdiTest bel ow for nore details.
The skel eton structure [s of suf lent rigjdity tl m t hy or
greater cleansing bar s |%b°H§ ]f’aa% daheyt 3?* ﬁ?pa??%ﬂrfafﬁgﬁf"féﬁ%‘%ﬁfn to

about 12 mm preferably framtabmjts 1e1rmt¢d)faml)u:he monmconu‘fﬂipg affecaldiym

from about 3 nmto about 8 e mdoe§§~n:t bars are distinguished from
conventional trans- par ars e stal size, as well as other
character- istics. The'F 4t O 8% trPr?E‘i“él GuptiiaeRo lyRaR i Crakid feek RS nter-

| ocki ng mesh st¥ucture of txherpfressemu p(ﬂ\ymncosktrr dbel ahildy iar selekted Siroe
that diffracts |ight and c%qug at 6F tc{i@fb 3eo wg&&g;mg
r ar

di aneter or length. On the oth conv ntlon ans
gain their transparency Mgferah) yngatlgrp);sgmr gum with mo]ecular weights of
1,000 to 3,000,000; cationic polyalkylene imines,

ethoxypolyalkylene imines, and poly[N-[-3-(dimethy]-
10 ammonio)propyl]-N’-[3-ethyleneoxyethylene. dimethylammo-
nio)propylJurea dichloride); silicone gum; and silicone
fluids; JRlpolymers; Celquat®;
from about 0.5% to about 25% of aluminosilicate clay and/or
other clays; wherein said aluminosilicates and clays are

15 selected from the group consisting of zeolites; kaolin,

kaolinite, montmorillonite, attapulgite, illite, benton-
ite, halloysite, and calcined clays;

from about 1% to about 50% of salt and salt hydrates; and
mixtures thereof; and wherein said salt and salt hydrate

20 have a cation selected from the group consisting of:

sodium, potassium, magnesium, calcium, aluminum, lithi-
um, - ammonium, monoethanol ammonium, diethanolammonium,
and triethanolammonium; and wherein said salt and salt
hydrate have an anion selected from the group consisting

25 of: chloride, bromide, sulfate, metasilicate, ortho-

phosphate, pyrophosphate, polyphosphate, metaborate.
tetraborate, carbonate, bicarbonate, hydrogen phosphate,
methyl sulfate, and mono- and polycarboxylate of 6
carbon atoms or less.

30 The above cleansing bar is preferred when said elongated
crystals contain platelets and wherein said soap consists of
lithium neutralized monocarboxyl1c acid.

The above cleansing bar is preferred when said e]ongated
crystals are fiber-like and wherein said neutralized dicarboxylic

35  acid is the disodium salt 1,12-dodecanedioic acid and wherein said
neutralized dicarboxylic acid tomprises from about 20% to about
70% by weight of said bar.
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diapeters or length less than the wavel ength of white [ight, which is
greater’ 400 nm and consequently do not diffract

f or ned, gﬂgar shaped solid) conprising the rigid skeletal é#ﬂﬂ%?ﬁﬁggg* t he
present invention |loses its rigidity when sdﬁjected to fracturing

nmechani cal forces, e.g., thosg N—"‘e?grﬂeﬂ Proc LY ¢5¢ iMakiHg PlePfigied bar nmaking

process as dlsclosed | 0 S, Pat.
R e 320, 447 Moccal { R AFOSHSS $hmakia he ADREE PREFRFrab ClPATR Mot Shp

forces shear and bpreskntupjnvéntion gompriskeitbe adteps ofict ure into small er
pieces. Thus, when a bgr Oforfm'i* Rhe Bbus Hb’ﬁ;réh'ﬁr&uié c?l i Sﬁ@; hﬁbu% paoggler

2 much softer gar Tesul e i i esdePwn%ﬁw.m a4 157 901 ¥4 ohy y
hard. See Exarrpl e 28 and Tmldenékﬁribrzedrmaebdqﬂmlasldxn this point.
II. pouring said molten liquid into a bar shaped mold; and
III. crystallizing said molded molten liquid by cooling to
provide said cleansing bar.
10 ~ The above process is preferred when the aqueous molten liquid
is made by neutralizing an aqueous mixture of said carboxylic acid
with sodium hydroxide or lithium hydroxide with stirring at a
temperature of from about 50°C (120°F) to about 95°C (205°F).

The above process is preferred when from about 2% to about

15 15% by weight of said bar is a "crystallization enhancing salt"
selected from the group consisting of: sodium or 1ithium salt of
sulfate, chloride, acetate and citrate, and mixtures thereof.

The above process is preferred when said aqueous molten

liquid aqueous phase contains from about 2% to about 40% of a
20 solubilizing aid selected from the group consisting of:

(a) non-volatile, water-soluble nonionic organic solvents
selected from the group consisting of: a polyol of the
structure:

_ R} - O(CHz - CHO)pH
25 |
Ry

where R} = H, C1-C4; Rp = H, CH3; and n = 1-200;

C2-C10 alkane diols; sorbitol; glycerine; sugars; sugar

derivatives; urea; and |
30 ethanol amines of the general structure (HOCH2CH2)xNHy

' ‘where x = 1-3; y = 0-2; and x+y = 3;

(b) alcohols of from 1 to S carbon atoms;

{c) synthetic surfactant selected from the group consisting
of: alkyl sulfates, paraffih'sulfonates, alkyl glyceryl

35 ether sulfonates, anionic acyl sarcosinates, methyl acyl
taurates, linear alkyl benzene sulfonates, N-acyl

\mm\ \m\\ \\\\ \ﬁ““ -



-6- The skeletal structure contains substantial "void" areas which are

fitred_by: or |iquid agueous phases. It is a surprgisi t of
it PO LgaFBss

this inven t the physical properties_ofy the bar, suc
hardness and little snmear, are nostly 5 dependent on the crystalline
i nterlocking nmesh structurglutasates, WaHy1t iRucdsiges,pheiphs smilfe #iptty acid

majority of the materials p t. L analyhar FIRIRE 4 on
can inpact the overall bar %ﬁ?&g’caﬁcggrﬁs%gpr(fu:aég%eég@ge&phe c)oér‘r%%rngé%htg}&§
ei ther nodify the phase andetheruedrnbesyigtes:n@lkiaphosphaimesternise athoxytatadt

Cﬁﬁponﬁgts that 10 f pri maaikyy pedsphatienestdie, baethg pmabmlespércspe:ptvmsn
drastical Iy chafges t he col FORARIAtery dofhf cine (8aEa 310 FHEIRS RIS
properties of a conventi onasultaines, the alkyl ether sulfates with 1 to 12 ethoxy
groups, and mixtures thereof, wherein said surfactants
contain Cg-C22 alkylene chains; and
mixtures thereof; and

10 wherein said solubilizing aid is added to increase the level

 of said neutralized carboxylic acid dissolved in said con-

tinuous molten aqueous phase in step I.

The above process is preferred' when said aqueous phase
contains from about 20% to about 100% water by weight of said

15 aqueous phase.

The above process is preferred when said rigid crystalline
phase contains from about 75% to about 100% of said neutralized
carboxylic acid by weight of said crystalline phase.

The above process is preferred when said bar has a pene-

20 tration value of from about 3 mm to about 9 mm for said 25 mm bar
sample. _

The above process is preferred when said bar has miscel-
laneous non-carboxylic acid phases comprising droplets or crystals
selected from waxes, petrolatum, clays, and the like.

25 A highly preferred embodiment of the present invention is: a
persohal cleansing bar composition comprising a rigid, crystalline
interlocking mesh of elongated sodium soap crystals; said soap bar
comprising: from about 15% to about 50% sodium fatty acid soap
composed of at least about 50% saturated fatty alkylene chains

30 having 12-24 carbon atoms of which at least about 25% of said
saturated fatty alkyl! chains is of a single chain length; from
about 15% to about 60% water; and from about 2% to about 60% by
weight of a hygroscopic synthetic surfactant wherein said hygro-
scopic synthetic surfactant is selected from surfactants which

35 absorb at least about 20% of their dry weight -in water at 26°C and
80% Relative Humidity in three days."
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[T |




Thus, conventional bars are nore limted in the type, levels 15 and

cowpos;tl%gf 0ot phase materials that can be incorporat eq,élqpﬁ.‘,{,ag,ﬁar
a

than the present invention. Such phases inclu g _nost materi al's are
either flowable liquids or materials that are softer than the nini num

hardness of an accept ab'Tﬁe Pidve hi 956rm§5&5 pei’%a‘l‘d@eaﬁgﬂﬁmﬁr is Jmore
solutions, liquid cr %*Ilne ose

surfactant, pol ymeP§® er5 'ﬁhE'bI F‘y%rﬂprf’&cfyé'gﬁe'dﬁnf‘éf'fm:wtc|’?sﬁgleﬁeﬁje
phases, and especi alfirgm hygrmup)mooswnﬁgacufam‘[;ﬂm stifehfatencicid dséensye adkyflt

and sticky when m xggh#y w w.ﬁtw;f PEne?t ReFbdx Peweg PPASES bblGhed éfm sul-

wat er - sol ubl e or ani cs 91 rop Iene ¥ ﬁ q ycerin

hydr ophobi ¢ ri éP’S"EEE ky(l a@me AxAdess ATkyh ethen sulfates; gp e'M"GE‘éﬁS

or soft hydr op_hobl ctrr_ateelﬂ als, e.g., petrolatum low nelting paraffin, and

CFar e Bt o8 Ve s oY Pt Bl RGBS

Pene- ferred when said bar contains from about 0.5% to about 40% of
salts and/or salt hydrates selected from the group consisting of:

10 sodium chloride, sodium sulfate, disodium hydrogen phosphate,
sodium pyrophosphate, sodium tetraborate, sodium acetate, sodium
citrate, and other compatible salts of inorganic acids and short
chain organic acids.

A highly preferred cleansing bar comprises: various combi-

15 nations of the core structure of sodium soap fibers, water, mild
synthetic surfactants, bar appearance stabilizers, skin mildness
aides and other cleansing bar adjuvants. Such preferred bar can
be formulated to have essentially no bar smear.

Some preferred bars of the present invention comprise: a

20  rigid, interlocking mesh of neutralized carboxylic acid fiber-like
core consisting essentially of sodium fatty acid soap composed of
at least 50% saturated fatty alkyl chains having 12 to 24 carbon
atoms. Preferably at least about 25% of said saturated alkyl
chains are of a single chain length.

25 Some compositions of this invention comprise- the above-
defined rigid mesh with water and w1thout water. These compo-
sitions must be formed with water or another suitable solvent
system. The compositions can be made with large amounts of water
and the water level in the final composition can be reduced to as

30 low as about 1% or 2%.

However, it is a special advantage of some structures de-
scribéd herein that they can be dehydrated without loss of the
integrity of the mesh. Some preferred shaped solids can be
dehydrated without appreciable change in their outer dimensions.

35 Other bars shrink while maintaining their three-dimensional form.
Some bars herein have the unique characteristic that they are not
destroyed by dehydration.
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Probe, as defined herein, will penetrate all the way
wblolfRegahi ck sample.  These phases can be sel ectivg s Egﬁ
ockin

t he structure of the present |nvent|on\MttK&g | oss of the |n er

mesh structure and certain desirable physica

properti es. -7-

DESCRI-PTI ON OF PREFERRE{;) %@%?I Q/Eg%;% gpethé gg% tOG‘nJeftt?onsi?ﬁr@: ﬁiﬁ (caglrl g%,

conprising a skeleton s
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open three-di nen- &tbsiructuse, comprising Athersahtmef fas @F‘dﬁ seheatest yfriop

acid elon- 5
conpri sing at

10

15

20
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in combination with the selected levels of sodium and/or lithium
soaps. More complex cleansing bars can contain surprisingly large
amounts of water, mild .synthetic surfactants, bar appearance
stabilizers, skin mildness aids and other cleansing bar adjuvants;
yet are mild and have very good low smear.

Tables 1-3 set out some préferred bars which are made with
the sodium salts of the fatty carboxylic acid (FA) soap.

The percentages, ratios, and parts herein are on a total
composition weight basis, unless otherwise specified. All levels
and ranges herein are approximations unless otherwise specified.

TJABLE 1
Preferred Bars, Chain Lengths and lLevels
.- . More Most

Preferred - Preferred Preferred
Water Level - 15-94% 25-60% 30-45%
Water:Soap Ratio 0.7:1 1:1-5:1 1.5:1-2:1
FA Chain Length C12-24 C14-22 Ci4-18
FA Soap Level in |

Total Formulation 6-50% 15-35% 15-30%

A11 highs and lows are not necessarily shown in Table 1. For
example, some selected sodium soap can be used at a level up to
about 75%. Thus, the renge is from about 5% to about 75%. The
preferred levels and ratios can vary from cation to cation, etc..
and from mono- to polycarboxylic acids.

The bars shown in Table 1 are made with the level of water
indicated, but the water level of the final bars can be reduced to
provide bars which contain reduced levels of water or even little
or no water. A preferred level of water is from about 20% to
about 80% by weight of the bar.

Table 2 below shows some preferred levels of soaps of a
single FA chain length. Table 3 shows some preferred levels of
unsaturation in the FA’s used in the compositions of the present

\\l\\l\\ i i i
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| east two phases: (1) an aqueous phase having a penetration val ue of about
12° rm f OF ‘wap dv09gRedeep sanpl e; said aqueous phase being sof tp U’sbp)ﬂﬁ.pj
(2) a rlgld crystalline phase conprising a rigid 10 cryst I ne phas
skel eton structure conprising an |nterlock|ng, open t hree-di mensi onal mesh

of neutralized nonosnRR o‘?ﬁr @om@%‘efé?‘?‘é&' ﬁpo%%fhn@'éﬂ?ﬂﬁneqirﬁrﬂés&ahﬁ ho
el &t on

wherein said cleanS|ng nprising sai rystal]ine
structure and said ‘éﬁfdéoug r?nas“é h&g"a Whé?raﬁ%'ﬁ val ue' - of rf*'omtz‘aéi"f) to
15 about 12 nm f tyoap" 23 fatbydesid CRA)YPIaItsaned Vimenadianboai tc peietsaats"oas

val ues are rreasured‘h 43 h&feih % @%&13&7 19'&3‘&%5%’39?&"’ V?Uaght%dﬂe% since

Penetroneter Probe having a conica
shaft wei ghing 27 gtads, 9%’?’?1 toorelatate ad Y%ﬁh‘i)ﬁ"g%ﬁrﬂe%l‘?&’?‘id‘f“@?t -a total of
said 247 grams, said conical needle having PABRD 2 19/32 inch (1.51 cm) top

and a 1/32 inch (0.08 cm point. T];Qe% SE% ? cc#ﬁ?wstgﬁ I?ngltﬁ preferred when
tent)

said neutralized carboxylic acid consi sting of:

lithium {of Total Fibrous Seap Con
More Most
10 Preferred Preferred Preferred
C12-24 25-100%  50-100% 75-100%
JABLE 3
The Total % Unsaturated or low or less) Chain Length Seoaps
15 : More
8road Preferred Preferred
C12 0-15% 0-5% 0-1%
Ci4-24 0-50% 0-10% 0-1%
20 The highs and lows of some key preferred optional ingredients

for complex soap bar compositions of this invention are set out in
Table 4. None of these ingredients is essential for the basic,
preferred bar core structure. Zero is the lowest level for each
optional ingredient. Some preferred bars can contain a total of

25  from about 0.1% up to about 70% of such ingredients. The idea
here is that the core bars can contain large amounts of other
ingredients besides soap and water. The levels set out in Table 4
are particularly illustrative for bars containing from more than
5% to about 75% selected sodium soap and other ingredients.

30 It should be understood that solid shapes can be made with
Just lithium soap or just neutralized polycarboxylic acid, but
would be expected to be somewhat different from the levels and
rafios_given for sodium soaps. '

35
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and/ or sodi um neutralized: nonocarboxylic acid (soap) and/ or dlcarboxyllc
act d: and t hereof ; wherein said nonocar - boxy, ﬁ¢f a
fatty aIkyI(ene?ﬁgchaln of fromabout 12 to apput 24 carbon ‘a Jﬁ%ﬁi&ﬁ2§%|n
sai d dicarboxylic acid has a fatty al kyl (ene) chain of fromabout 12 to

about 18 carbon atoms; and wherein at |east it 80% of sald car boxylic
acid has saturated aIkyI(ene .gpain ©an ereln sgid rtg grystalllne
phase 30 skel eton structu : rHabo bout 75% of

sai d cleansing bar by volume; and Woee €onplea gmiSoap Barsl car- boxylic
acid conprises from about above 5%to about 75% and Whgr£i N sai gy &l eansi ng

bar contains from about 15%to about |ess than 94% I g of said
cl eansing bar. 35 The above cIeanst&%ﬁgﬂ§£aiii%#%ﬁgfregﬁﬂﬁéﬁﬂ-at
| east 80% preferabl Wedt¥4l indd ODhearear boxyl i c acid has the foll ow ng

general formula: boxylic Acid 1-40% 2-30% 5-25%
Lithium "Soap" ~ 1-40% 2-30% 5-25%
Potassium Soap 1-10% 2-10% 5-8%

10 Magnesium or Calcium Soap 1-35% 1-12% 3-8%
Triethanolammonium Soap 1-15% 2-15% 5-10%
Synthetic Surfactant 1-60% 4-25% 8-16%
Other Salts and

Salt Hydrates 0.5-50% 1-25% 2-15%
15 Non-Volatile, Water-Soluble
Nonionic Organics 1.0-50% 2-40% 5-20%
Polymeric Mildness
Enhancers 0.1-20% 0.25-10% 1-5%
Waxes 0.1-40% 2-35% 3-10%
20 Other Impalpable
Water-insolubles 1-60% 4-25% 8-16%
Aluminosilicates/Clay 0.5-25% 1-10% 3-8%

The soaps useful in the present invention can be of the same

25  alkyl chain lengths, i.e., which are selected from the 12 to 24

‘carbon atoms as set out in Table 2. The same chain lengths apply

for the other non-sodium soaps used in the bars of the present
invention.

The sodium soap is preferably at least about 50% of the soap

30 present in the bar. '

The levels of potassium soap and/or triethanolammonium soap
should not exceed one-half, preferably one-third, more preferably
less than one-fourth, that of the sodium soap and the level of
magnesium soap should not exceed about one-third of the level of

35 sodium soap, and is preferably less than about one-fourth that of
the sodium soap.

Sheet Has Been eﬂlaced
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O anﬂf%%xtures thereof R = [err] alkyl, H or ngéwéﬁl‘r'&g;eof

m xtures thereof. The above clean5|ng bar
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el
I c

5 | a+b = 8 to 20 each a, b =0to 20 X =

ed when said a + b = 10-16: each of 3d8-a, b = 0- 16 sald X = H

H and M =

on- gated cryst

vai al'® APE: R sl Dt 1tk Yo SRS AP oo

h at | east adut npbogxseed apaedal fw am'@de'ﬁéiﬂlym!ﬂ kmrdehafnihe sodium

10

soap.

The synthetic detergent constituent of the bar compositions
of the invention can be designated as being a detergent from the
class consisting of anionic, nonionic, amphoteric and zwitterionic
synthetic detergénts. Both low and high lathering and high and
low water-soluble surfactants can be used in the bar compositions
of the present invention.

Examples of suitable synthetic detergents 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, incor-

15

20

25

30

35

porated herein by reference.

Examples include the water-soluble salts of organic, sulfonic
acids and of aliphatic sulfuric acid esters, that is, water-sol-
uble salts of organic sulfuric reaction products having in the
molecular structure an alkyl radical of from 10 to 22 carbon atoms
and a radical selected from the group consisting of sulfonic acid
and sulfuric acid ester radicals.

Synthetic sulfate detergents of special interest are the
normally 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, paim oil,
stearine, palm kernel oiT, babassu kernel oil or other oils of the
coconut group can be used herein.

Other aliphatic sulfuric acid esters which can be suitably
employed include the water-soluble salts of sulfuric acid esters
of palyhydric alcohols incompletely esterified with high molecular
weight soap-forming carboxylic acids. Such synthetic detergents
include the water-soluble alkali metal salts of sulfuric acid
esters of higher molecular weight fatty acid monoglycerides such
as the sodium and potassidm salts of the coconut oil fatty acid
monoester of 1,2-hydroxypropane-3-sulfuric acid ester, sodium and
potassium monomyristoyl ethylene glycol sulfate, and sodium and
potassium monolauroyl diglycerol sulfate.
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is of a single chain |ength; "and wherein said bar contains: from about 15%
to about . VR fm%' d sodi um soap; wherein the ratio of said ralized
(free) car bo?%? Ic acid to soap is from about 2 to about O. ﬁgé IRK
words, the free fatty acid is no nore than '56/oby wei ght of the soap in the

formui-ation. The above T‘ﬁE?Qﬂ%h?ﬂ b&rfh aﬂfsegﬁ/é o@ﬁe?"’{aﬁﬂoggl/ a @![uggq}sgjﬂﬁs
<

sai d sodi um soap and wate rom a out to a
synt hetic surfactanf 5@1"@8?’&9 SRR BrOSUBtC ARSI &SP nYsedp! W khe myesent es,
paraffin sul f onat espvertigh gl Jyoefack etdome hgrédieatesucn@g! catatwhygadstspic

net hyl acyl taurat e§|'yn He@?@rsfu?##%%nﬁeﬂﬁ ea&uhér‘?nalgﬁhféd 1Nﬁ%§¥dsggl% ées

al kyl gl ucosi des, a sul ¥ nat es
sul f osucci nat es> alal('ﬁl"eé'tyh@‘rfffﬁe‘”t EaY'lSGR%Hraﬁ%s‘“t%lIWFﬂpMSMFQ Q@S‘Semﬁ

et hoxyl ated al kyl vepgpéorpet #Akeris, thet bads @Fuane epessert SinveRt PIrei N Thus,
condensat es. ol Klessatsby e e Ak kbl eReie! Eilrtibal 55, {0e

al kyl ether sulfat es wW_t and Rl XCUr s
wherein said useful in cleansing products are useful in the compositions of the

present invention. The cleansing product patent literature is

10 full of synthetic surfactant disclosures. Some preferred surfac-
tants as well as other cleansing product 1ngred1ents are disclosed
in the following references:

Pat. No. Issue Date Inventor(s)
4,061,602 12/1977 Oberstar et al.

15 4,234,464 11/1980 Morshauser
4,472,297 9/1984 Bolich et al.
4,491,539 1/1985 Hoskins et al.
4,540,507 9/1985 Grollier
4,565,647 171986 Llenado

20 4,673,525 6/1987 Small et al.
4,704,224 1171987 Saud
.4,788,006 11/1988 Bolich, Jr., et al.
4,812,253 3/1989 Small et al.
4,820,447 4/1989 Medcalf et al.

25 4,906,459 3/1990 Cobb et al.
4,923,635 5/1990 Simion et al.
4,954,282 9/1990 Rys et al.

‘A1l of said patents are incorporated herein by reference. Some
preferred synthetic surfactants are shown the Examples herein.

30 Preferred synthetic surfactant systems are selectively designed
for bar appearance stability, lather, cleansing and mildness.

It is noted that surfactant mildness can be measured by a
skin barrier destruction test which is used to assess the irri-
tancy potential of surfactants. In this test the milder the

35 surfactant, the lesser 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

This Sheet Has Been Rerilaced




surfacténts contain [err] alkyl chains. 35 | The above cl eansi ng bar

i s preférwedanddgm sai d synthetic sur- factant is hygroscopi ger ﬁ@%ﬂ/0873
hygroscopi c surfactant being defined as a sujg actant which absorbs at ?east

20% of its dry weight in -9- water at [err] -and 80% Rel ative Humdity in
three-days and whetkd skémiepidermis sintel thei peisyolughesivbuffiengconthinedbow ehe

cleansing bar is ppefgeiad . }Q’ﬁhﬂ:[l Sa'ﬁ' Pyﬂsgs?9p4e% fﬂeﬁaﬁ} Y | Sapg! ﬁﬁt Gd

fromthe group con5|st|n ha £ esters ﬁ

sul fates; al kyl &gd-&&&bgﬂ%ﬂ'_'&gﬂs K78y 64 cPrri A8Q; 1955 Kapd yuM& fas: N&I kyl

ami ne oxi des; al kyh 6780%a5, ssall fett @b, am:emwnurms 1987 eﬁkorﬁfiﬁteﬂbﬁd&m

cl eansing bar 'S pﬁffveé’{eggncvé’t'e%é hwmc%t 'd?sc?l §aa mild alkyl glyceryl ether
sulfonate (AGS) surfactant based synbar comprising a "standard"
alkyl glyceryl ether sulfonate mixture. Barrier destruction
testing is used to select mild surfactants. Some preferred mild
synthetic surfactants are disclosed in the above Small et al.

10 patents and Rys et al. Some specific examples of preferred

surfactants are used in the Examples herein.

Some examples of good lather enhancing detergent surfactants,
mild ones, are e.g., sodium lauroyl-sarcosinate, alkyl glycery)
ether sulfonate, sulfonated fatty esters, paraffin sulfonates, and

15 sulfonated fatty acids.

Numerous exampies of other surfactants are disclosed in the
patents incorporated herein .by reference. They include other
alkyl sulfates, anionic acyl sarcosinates, methyl acyl taurates,
N-acyl glutamates, acyl isethionates, alkyl sulfosuccinates, alkyl

20 phosphate esters, ethoxylated alkyl phosphate esters, trideceth
sulfates, protein condensates, mixtures of ethoxylated alkyl
sulfates and alkyl amine oxides, betaines, sultaines, and mixtures
thereof. Included in the surfactants are the alkyl ether sulfates
with 1 to 12 ethoxy groups, especially ammonium and sodium lauryl

25  ether sulfates. . .

Alkyl chains for these other surfactants are Cg-C22, prefer-
ably Cjp-Cjg. Alkyl giycosides and methyl glucose esters are
preferred mild nonionics which may be mixed with other mild
anionic or amphoteric surfactants in the compositions of this

30 invention. Alkyl polyglycoside detergents are useful Jlather
enhancers. The alkyl group can vary from about 8 to about 22 and
the glycoside units per molecule can vary from about 1.1 to about
5 to provide an appropriate balance between the hydrophilic and
hydrophobic portions of the molecule. Combinations of Cg-Cig.

35 preferably C12-Cig, alkyl polyglycosides with average degrees of
glycosidation ranging from about 1.1 to about 2.7, preferably from
about 1.2 to about 2.5, are preferred.

is Sheet Has Been Reilaced

HIIIIII |II|I| lIII il




water to said soap is fromabout 1:1 to about 5:1; said water is 10

present " WI of from about 25%to about 60% wher ei n peeyeisopiogyssal kyl
chains are %21’ to C22 and said soap |level in,ysaid bar is fromabout 15%to

about 35% wherein at |east about 85% of sai‘d al kyl chains are saturated;

wherein the weight rat Sﬂf@ﬁat%a' @'st'é??edﬁ rfﬁfﬂ(f%gtérfsr Ty ;ﬁ'@féi@éa’mtﬁr@cﬁi dhto
said soap i s from abqut

ere
surfactant |evel F@‘Fr%%&utth£%1r8°%dﬁta§ %% 8, ﬁ’f‘éﬁ}%pﬁ Cﬁércléhd
sai d surfactant i stiselchetired ehgtimafhéherestpr cateohet iisg Ctbfcs sothasm dnglude

| sethi onates, sodi Hﬁ‘lﬁﬁyil ﬁ?rﬁﬁ%tﬂﬁh?ﬁ 1a§Pﬂeunké’dlﬂﬁaaﬁ)‘HEfEII‘IfFGﬁétX‘lyBCd:&o-

esters, sodium parartrin su

onat.es sul fates, sodium 20
alkyl sulfate§, a%uidmM spdiyma31ph &I%@?"me%’z‘zéﬁb owg fonat es, alkyl
bet ai nes, al kyl sultai Atine @xdidd r detiekgentaniane (gnodjekathiheeamgrbl ea¥yegeng

bar 15, Breterred Whalteh dhhe, Sihe drbetgiok Jhefsty coincls °”’|"?§°’22. d
to said soap is fr@methyl amine oxides and Cg Clg, preferablgy C1z- C1 a?,t}/

_ amidopropyl dimethyl amine oxides and mixtures thereof.

10 Fatty acid alkanolamides are good lather enhancers. Some
preferred alkanolamides are Cg-C1g, preferably Cj2-Cig, mono-
ethanolamides, diethanolamides, and monoisopropanolamides and
mixtures thereof.

Other detergent surfactants are élky1 ethoxy carboxylates

15 having the general formula

RO(CH2CH20) kCH2C00-M*
wherein R is a Cg.22 alkyl group, k is an integer ranging from 0
to 10, and M is a cation; and polyhydroxy fatty acid amides having
the general formula

20 o Rl

| |-
RR-C-N-12Z
wherein Rl is H, a Cj.4 alkyl group, 2-hydroxy ethyl, 2-hydroxy
propyl, or mixtures thereof, R2 is a C5.31 hydrocarbyl, and Z is a

25 polyhydroxyhydrocarbyl having a linear hydrocarbyl chain with at
least 3 hydrbxyl groups directly connected to the chain, or an
alkoxylated derivative thereof.

Betaines are good lather enhancers. Betaines such as Cg-Ci8,
preferably C12-Cig, alkyl betaines, e.g., coco betaines or Cg-C]8,

30 preferably Cj2-Cjg, acyl amido betaines, e.g., cocoamidopropy]l
betaine, and mixtures thereof, are preferred.

Some. of the preferred surfactants are hygroscopic synthetic
surfactants which absorb at least about 20% of their dry weight at
26°C and 80% relative humidity in three days. Hygroscopic sur-

35 factants help to improve bar lather. Some preferred hygroscopic
synthetic surfactants are listed below. Note that all are not
hygroscopic.
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25 . abaqut 1:6 to 0; said water level is fromabout 30%to about 45% said
fattfy alk \ s fromabout Cl4 to about [err]; mherein out
95% of sa}% gpg%%%ﬂwuns are saturated; said ioap level is fro%#E%ouP%%S
to about 30% and said synthetic sur- factan®élevel is from about 8% to
about 16% 30 The above gl & §' +DYf io?nepf fe8diaffls Wwhen said bar
contains fromabout 0.1%to abo rial selected
fromthe group consisti§ BYQrOFr?QPr‘éCF%f@éﬁﬂtﬁeamaﬁ“m?ﬁrb?"&t‘l)n?s chavied e
vax, pal mwax, candghinmofe2os $oGAr @Btunegail Cgftenld alagieriatved*c and 80%

triglycerides, bee gﬁ@ﬁ | anol i n, wood wax. 35 shel l ac wax,
ani mal derived t?*@?ycer g ylnnntar ozokerlte, ceresin, and

Fi scher - Tr opsch® wax. - 10 - Class: Nonionic
Sulfonates Total % Moisture Pick-Up*
Sodium Cg Glyceryl Ether Sulfonate 39.8
Sodium C12-14 Glyceryl Ether Sulfonate 22.9
Sodium C1g Glyceryl Ether Sulfonate 71.4

10 Sodium Cocomonoglyceride Sulfonate 3.5

Sodium Salt of Cg.ig Alkyl Glyceryl Ether Sulfonates

Alpha Sulfo Esters and Acids Total % Moisture Pick-Up*
15 Sodium Alpha Sulfo Methyl Laurate/Myristate 39.3
Sodium Alpha Sulfo Methyl Myristate 44 .5
Sodium Alpha Sulfo Hexyl Laurate 23.2
Sodium Alpha Sulfo Methyl/Hexyl Laurate
and Myristate 26.3
20 Sodium Alpha Sulfo Methyl Palmitate 3.7
' Sodium Alpha Sulfo Methyl Stearate 4.2
Sodium 2-Sulfo Lauric Acid 0.2
Sodium 2-Sulfo Paimitic Acid 3.8
Sodium 2-Sulfo Stearic Acid 0.0
25 NatR1-C(S03-).COoR»  R; = Cg-14 alkyl; Rz = Cy-g alkyl
Sodium Alkyl Isethionates Total % Moisture Pick-Up*
Sodium Lauryl Isethionate 31.7
Sodium Cocoyl Isethionate ' 11.0
30 - |
Sarcosinates Total % Moisture Pick-Uo*
Sodium Lauryl Sarcosinate 8.8
Sodium Stearyl Sarcosinate 13.3
Sodium Cocoyl Sarcosinate 18.7
35 : ‘
R




The .above cl eansing bar is preferred when said bar contains from about 2%
to® about ‘359 j d hydrophobic material selected fromthe ]

consi sting o?ﬂée rol at um and wax, said petro[g%uqland wax, aﬂéﬂﬂﬁﬁ?ﬂyggs
thereof nelting nelting about [err] 5 to abdut [err]. The above

‘cleansing bar is prefergfg?ﬂggﬂhgggd bar conprises fropaPeiie R¥ubd pPRORNH*
25% by wei ght of the bar o rarfin X..The above cl’eanstng r.1s
preferred when said bar contsg‘?wg' 'ﬁ‘ﬁ‘%&&fﬁtel%to about 50% of Z§.2

non-vol atil e, water-sol ubl eSodiam Laureth-dnfud fatggani ¢ materi al ha&v7i.6g a

solubility of at least 5 pakh®;jmore 1@]5@&“ wat er; and whereijy gaid
wat er --sol ubl e nonionic organic material_ i s selected fromthe g[%u?

consisting of a polyol of t&edium trtearyd. SyHate 15 where [err];
Sodium Cetyl Sulfate 2.25

Na+R] (OCH2CH2)n0S03- Ry = Cg.14 alkyl, C1g-20 alkyl{ene)
with at least one double bond, n = 0-18

10 .
Acyl Glutamates Total % Moisture Pick-Up*
Sodium Cocoyl Glutamate 26.7
Sodium Lauryl Glutamate ' 17.8
. Sodium Myristyl Glutamate 18.1
15 ~ Sodium Stearyl Glutamate 12.0
Alkyl Ether Carboxxfsfbs\ Jotal % Moisture Pick-lp*
Sodium Laureth-5 Carﬁoxylate 32.2
Sodium Palmityl1-20 Carboxylate 50.2
20 :
Na+R] - (0-CH2CH2)nC02" R} = Cg.18 alkyl, n = 1-30
Sulfosuccinates Jotal % Moisture Pick-Up*
Disodium Laureth Sulfosuccinate 33.6
25 - .
Phosphates Total % Moisture Pick-Up*
Sodium Monoalkyl (70% Cj2/30% Ci4)
Phosphate ' 21.1
30 Class: Amphoterics
Betaines Jotal % Moisture Pick-Up*
Coco Beiaine . 70.0
Cocoamidopropyl Betaine 48.2
Pa]m\ty1amidopropy1 Betaine 46.5

35 Isostearamidopropyl Betaine " 44.3
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[err] al kane diols; sorbitol; gl yceri ne; sUgars sugar deriva- tives; urea;
and 20 " - Qide¥) m-nes of the general structure [err] wher =
0-2; and x+y = @%ﬁgnd m xtures thereof. The ahgve cl eansing 3’5{””5;"5"73%
preferred when said bar contains from about 2%to about 40% of said

non-vol atile, water-soly 1@ ngONi oni ¢ organr c materialyetdP % Mois ure 'Btggk Up*
above cleansing bar is preferred &/g) ﬁgyﬁ nslégeati I"e.  wat er 53
noni oni ¢ organi ¢ materi al fﬁﬁ@% PP Ut Y6 about 20%%y melght of

t he bar; and wherein said organlc material is selected fromthe group

consi sting of: propylen glycerrne sucr ose, I . Xt U8
t hereof. 30 ‘i eY694 bar is refer?ﬂ'e'g—wre'rr-gs%'pn—b?r—‘“’@ﬁm ﬁerﬁ-.éﬁl{f

contai ns said soélunrsoap, g&VHthﬂEPeq&hdmgﬂﬁ It hetic surfat@nt, and
from about 0.1%to about 70Myeistel fmmumgmadherllxsdsel ected frometbe group
consisting of: Cocoamidopropyl Amine Oxide 43.3
Protein Derived Total % Moisture Pick-Up*
10 _ Na/TEA Cj2 Hydrolyzed Keratin 34.7

*3 days, 26°C/80% Relative Humidity

Polymeric skin mildness aids are disclosed in the Small et
15 al. and Medcalf et al. patents. Both cationic polysaccharides and
cationic synthetic polymers are disclosed. The cationic synthetic
polymers useful in the presenf invention are cationic polyalkylene
imines, ethoxypolyalklene imines, and po1y[N-[-3-(dimethy]ammonib)-
propyl]-N’-[3-{ethyleneoxyethylene dimethylammonio)propylJurea
20  dichloride] the latter of which is available from Miranol Chemical
Company, Inc. under the trademark of Miranol A-15, CAS Reg. No.
68555-36-2.
Preferred cationic polymeric skin conditioning agents of the
present invention are those cationic polysaccharides of the
25  cationic guar gum class with molecular weights.of 1,000 to
3,000,000. More preferred molecular weights are from 2,500 to
350,000. These polymers have a polysaccharide backbone comprised
of galactomannan units and- a degree of cationic s$ubstitution
ranging from about 0.04 per anhydroglucose unit to about 0.80 per
30 anhydroglucose unit with the substituent cationic group being the
adduct of 2,3-epoxypropyltrimethyl ammonium chloride to the
natural polysaccharide backbone. Examples are JAGUAR C-14-S, C-15
and C-17 sold by Celanese Corporation. In order to achieve the
benefits described in this invention, the polymer must have
35 characteristics, either structural or physical which allow it to
be suitably and fully hydrated and subsequently well incorporated
into the soap matrix. '

r’ir
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fLon1aggut 1% to about 10% said potassi um soap; 35 fromabout 1%to
about % saj gnesi um soap; from about 1% to about 35@63@&&, |

soap; °f r&ﬁgggaf%l% to about 15%tri et hanol amoni um soap; }%%1&@%% 1%
to about 60% of inpal pabl e water-insol ubl e n#Berials sel ected fromthe

o g f oot € S Bl SR 8o " SRk P gRoRH
skin feel aid is selontaizd flromrabbire 0g5% U aboti 0% mf of mbeturemfca silicone
EOB%SaCCha“ des, 'pg@&eﬁrﬁpla)/sﬁ%&f}n%ﬁligqﬂfeﬂ%“@ lgim ML &F WhEYo &I feHoh Sabalit
1, ( tOWW§1990’Q . cationic Dpolyal Ien$, '"L”es’-FthOX&P%|¥?lk¥JePe
i m nes, and~ p0|quQl[thngﬂngt , preferably from about 4:1 to aboul 1:4, ‘mos

5 preferably from about 3:2 to about 2:3.

Silicone gum and fluid blends have been disclosed for use in
shampoos and/or conditioners in U.S. Pat. Nos. 4,906,459, Cobb et
al., issued March 6, 1990; 4,788,006, Bolich, Jr. et al., issued
Nov. 29, 1988; 4,741,855, Grote et al., issued May 3, 1988;

10 4,728,457, Fieler et al., issued March 1, 1988; 4,704,272, Oh et
al., issued Nov. 3, 1987; and 2,826,551, Geen, issued March 11,
1958, all of said patents being incorporated herein by reference.

The silicone component can be present in the bar at a level

which is effective to deliver a skin mildness benefit, for exam-

15 ple, from about 0.5% to about 20%, preferably from about 1.5% to

about 16%, and most preferably from about 3% to about 12% of the

composition. Silicone fluid, as used herein, denotes a silicone

with viscosities ranging from about 5 to about 600,000

~ centistokes, most preferably from ‘about 350 to about 100,000

20 centistokes, at 25°C. Silicone gum, as used herein, denotes a

silicone with a mass molecular weight of from about 200,000 to

about 1,000,000 and with a viscosity of greater than about 600,000

centistokes. The molecular weight and viscosity of the particular

selected siloxanes will determine whether it is a gum or a fluid.

25 The silicone gum and fluid are mixed together and incorporated
into the compositions of the present invention.

Other ingredients of the present invention are selected for
the various applications. E.g., perfumes can be used in formu-
lating the skin cleansing products, generally at a level of from

30 about 0.1% to about 2.0% of the composition. Alcohols, hydro-
tropes, colorants, and fillers such as talc, clay, water-insol-
uble, impalpable calcium carbonate and dextrin can also be used.
Cetearyl alcohol is a mixture of cetyl and stearyl alcohols.
Preservatives, e.g., sodium ethylenediaminetetraacetate (EDTA).

35 generally at a level of less than 1% of the composition, can be
incorporated in the cleansing products to prevent color and odor
degradation. Antibacterials can also be incorporated, usually at
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10 . anmoni o) propyl ] - N -[3-et hyl eneoxyet hyl ene di met hyl anmo-

ni’ o)propy“byﬂogsdgchl oride]; sili cone gum and silicone fl uipq_swug /08733
pol ymers; Celquatf[err]; from about 0.5%t 0 ag ut 25% of alumnosrlicate

clay and/or other clays; wherein said alumnéSilicates and cl ays are 15

sel ected fromthe ofeQps Q:B”ﬁé St. 'Sﬂg C’Ifhezs’wvht F&enjfé‘ E osEaS’J- 'r‘l'f
nmontrmorillonite, atta I'te, czif‘m ned
clays; from about 1"?(9?‘31 g ta"%(ﬂ%"l‘)"f] a§bﬂ"t$ 'éfHGhs‘éI“t b%y&@%t’Estheamsm&ttmfes

t hereof ; and wher eiimvertiidn saht @aedimakporayed Abeeialby reference. have a
cation sel ected fromt I’S%mgrtﬁ"ig 219 $1{MenQhbn é@%i‘}{nfr‘wtﬁﬁﬂ Ye TBIRCSH, UM
calcium alum num |lithi- anmoni u nmonoe

di et hanol armoni Um ¥n#Pauti ﬁ"h%‘&l sodum; fiatty A6dd vRaR Siibersai ﬁ'@aﬂouén@%stﬂ t
hydrate have an anlahnutsellesst'ﬂdnfQmmw,gawmtcméﬁwhbm 2% of another bar

of - chloride, broghf&ienSWehdited HEH as&thépa;o%ps, OIII;O'ISPUY'IZET‘S, colorants,
solvents, fillers, synthetic detergent surfactants, polymeric
skin feel and mildness aids, perfumes, preservatives, and_mixtures

10 thereof.

Some bars of this invention comprise: more than 5% to 50%
fibrous sodium fatty acid soap composed of at least about 50%
saturated fatty alkyl chains having 12-24 carbon atoms of which at
least about 25% of said saturated fatty alkyl chains is of a

15 single chain length. _

Some bars of this invention comprise said fibers which occupy
from about 3% to about 75%, preferably from about 15% to about
40%, of the volume of the bar structure. ‘

Some bars comprise a rigid, low smearing structure of: more

20 than 5% to 75% sodium fatty acid soap composed of at least about
50% saturated fatty alkyl chains having 12-24 carbon atoms of
which at least about 25% of said saturated fatty alkyl chains is
of a single chain length; from about 10% to about 94% water; and
about 0% to a total of about 70% of other selected soap bar

25 ingredients selected from the group set out above in Table 4.

Some personal cleansing soap bar compositions comprise a
rigid interlocked mesh of sodium soap fibers; wherein the sodium
fatty acid soap is composed of at least about 50% saturated fatty
alkyl chains having 12-24 carbon atoms of which at least about 25%

30 of said saturated fatty alkyl chains is of a single chain length;
and from about 2% to about 40% by weight of a hygroscopic synthet-
ic surfactant wherein said hygroscopic synthetic surfactant is
selected from surfactants which absorb at least about 20% of its
dry we1ght in water at 26°C and 80% Re]at1ve Humidity in three
days.

(2]
(3] ]
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phosphat e. pyrophosphate, pol yphosphate, netaborate. tetraborate,

car bonat-ewolypg@gpnat e, hydrogen phosphate, nethyl sulfat ep, ﬁ@g Z&ﬁg _
and pol ycarboxylate of 6 carbon atons or Héss. 30 C? ! oV 3
a

cleansing bar is preferred when said elo fed crystals contain
platelets and wherein said soap coggj ear@hcd Rdd um neutral i zed
nonocar boxyl i c acid. The above cl eans erred when said

el ongated crystals are B3happearpece{natgreraiapning; and{ert shninkass BTEPHORY | i c
35 acid i s the darigdarerpséficrabilyleldeted fnenlithe growy domsidtivycoi n sai d

neutralized dicarboxyl igor@g't%lgoggqrti &%sshrtog}aq.ggég; 20% t o about 70% by
wei ght of said bar. - -
5 water-soluble organics such as polyols, urea;
aluminumosilicates and clays; and

mixtures thereof, as set out above in Table 4.

Water-soluble organics are also used to stabilize the appear-
ance of the bar soaps of the present invention. Some preferred

10 water-soluble organics are propylene glycol, glycerine, ethylene
glycol, sucrose, and urea, and other compatible polyols.

A particularly suitable water-soluble organic is propylene
glycol. Other compatible organics include polyols, such as
ethylene glycol or 1,77heptane-diol, respectively the mono- and

15 polyethylene and propylene glycols of up to about 8,000 molecular
weight, any mono-Cj.4 alkyl ethers thereof, sorbitol, glycerol,
glycose, diglycerol, sucrose, lactose, dextrose, 2-pentanol,
1-butanol, mono- di- and triethanolammoﬁium, 2-amino-1-butanol,
and the like, especially the polyhydric alcohols.

20 The term "polyol™ as used herein includes non-reducing sugar,
e.g., sucrose. Sucrose will not reduce Fehling’s solution and
therefore is classified as a "non-reducing" disaccharide. Unless
otherwise specified, the term "sucrose" as used herein includes
sucrose, its <derivatives, and similar non-reducing sugars and

25 similar polyols which are substantially stable at a soap pro-
cessing temperature of up to about 210°F (98°C), e.g., trialose,
raffinose, and stachyose; and sorbitol, lactitol and maltitol.

Compatible salt and salt hydrates are used to stabilize the
bar soap appearance via the retention of water. Some preferred

30 salts are sodium chloride, sodium sulfate, disodium hydrogen
phosphate, sodium pyrophosphate, sodium tetraborate.

Generally, compatible salts and salt hydrates include the
sodium, potassium, magnesium, calcium, aluminum, lithium, and
ammonium salts of inorganic acids and small (6 carbons or less)

35 carboxylic or other organic acids, corresponding hydrates. and
mixtures thereof, are applicable. The inorganic salts include
chloride, bromide, sulfate. metasilicate, orthophosphate, pyro-

“ﬁl‘i‘ii“ﬂTii‘ilmi" ‘“in




A Preferred Process for Making the Bar A process of nmaking the above

pr‘é’f.gar_r'éqyélggmdwg bar of the present invention conprises papnsdogisssed: |-
form ng an aqueous nolten |iquid conprising. ghQout 15%to 5

about 94% water and from about 6% to about 75% by weight said neutralized
carboxylic acid; |lphospHa®bl] igedystivisphdtel, t Metaborate( tiebidbopateqr and1apesbnaneé d;

a0 d ol eansi ny. bar ineoorsante ‘saipho fikyfR " dnanel Firmdte LAY SYREf¥er, a6

aqueous nolten |iquidrate.nade by neutralizing an aqueous mxture of said
carboxylic acid with sqgitbrosByehi@XiafleneOrsal t$ hednmahysir g ghedWi thMondkttianbng at

referred when 1r orffABouATSUITG bty 96 tridRatdraotpE TR, BARRISE 2T o

"crystallization erdranpiefigrredit" sel ected fromthe group consisting of:

sodi um or lithiumsalt Q{minosilicates 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.

10 Other types of clays include zeolite, kaolinite, montmoril-
lonite, attapulgite, illite, bentonite, and halloysite. Another
preferred clay is kaolin.

Waxes include petroleum based waxes (paraffin, microcrystal-
line, and petrolatum), vegetable based waxes (carnauba, palm wax,

15 candelilla, sugarcane wax, and vegetable derived triglycerides)
animal waxes (beeswax, spemaceti, wool wax, shellac wax, and
animal derived triglycerides), mineral waxes (montar, ozokerite,
and ceresin) and synthetic waxes (Fischer-Tropsch).

A preferred wax is used in the Examples herein. A useful wax

20 has a melting point (M.P.) of from about 120°F to about 185°F
(49°-85°C), preferably from about 125°F to about 175°F (52°-79°C).
A preferred paraffin wax is a fully refined petroleum wax having a
melting point ranging from about 130°F to about 140°F (49°-60°C).
This wax is odorless and tasteless and meets FDA requirements for

25 use as coatings for food and food packages. Such paraffins are
readily available commercially. A very suitable paraffin can be
obtained, for example, from The Standard 0il Company of Ohio under
the trade name Factowax R-133.

Other suitable waxes are sold by the National Wax Co. under

30 the trade names of 9182 and 6971, respectively, having melting
points of 131°F and 130°F (-55°C).

' The paraffin preferably is present in the bar in an amount
ranging from about 5% to about 20% by weight. The paraffin
ingredient is used in the product to impart skin mildness, plas-

35 ticity, firmness, and processability. It also provides a glossy
look and smooth feel to the bar.

The paraffin ingredient 1is optionally supplemented by a
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sul fate,. chloride, acetate and citrate, and m xtures thereof. The above

process i ed when said aqueous nolten |iquid aqueou _ ai ns
fron1abou?“g$ﬁ?o7gbout 40% of a 20 solubilizing aid sele?uggﬁﬁﬁbﬁﬁﬁﬁk _
group consisting of: (a) non-volatile, wat er-¢bI"ubl e noni oni ¢ organic

sol vents sel ected f ﬁotcp stg'i QSI Skl @91% t%l mPBl%gystg “t"gemé% ct ure:

- [err] 25 where [err err ane iols; sor erine; SJ ar
derivatives; urea; BAti909 pomt ranging, tarh&Kawlani f*f‘é’@ PO‘tthé"f@)andrﬁQrC) t°

structure [err] wheabout 3843 (85°Q, OpeefeamyXfVonr aBout( h)as'lal(sai'tgl R00fbéutom
goagl gt Icﬁéb on at Oms’17£’(i=) (7?‘%5“ hel’he Cwa%“:[re?gvla%ﬁ'y s?‘gu]edc ;neeq Heo%ﬁ req91 remgnts
S 5 for food grade microcrystalline waxes. A very suitable micro-
crystalline wax is obtained from Witco Chemical Company under the
trade name- Multiwax X-145A. The microcrystalline wax preferabiy
isfpresent in the bar in an amount ranging from about 0.5% to
: abéut 5% by weight. The microcrystalline wax ingredient imparts
10 pliability to the bar at room temperatures.
Y EXAMPLES

.\{he following examples are illustrative and are not intended
to liﬁit the scope of the invention. Unneutralized or “free"
fatty acids, as used in the examples, are of the same chain
15 lengths as those used to make the soaps, unless otherwise speci-
fied. A1l levels .and ranges, temperatures, results, etc., used

herein, are approxiﬁations unless otherwise specified.

A Frame Process for Making the Bars of the Present Invention

The cleansing bars in the Examples are made by the following
20 procedure unless otherwise specified:

1. Fatty acid pretursor, propylene glycol, sodium chloride,
and water (excthﬁng water coming in with other raw
materials) are mixed and heated to 71°C.

2. Caustic solution {50% sodium hydroxide) is added and the

25 mixture 1is stirred until smooth forming an aqueous
molten liquid comprising from 15% to 94% water and from
5.5% to 75% soap (neutralized carboxylic acid). The
temperature during neutralization of the molten liquid
increases to -95°C.
30 3. Other ingredients are added preferably in the following
order and the temperature is maintained at ~88°C: coco
~betaine; sodium lauroyl sarcosinate; or sodium alpha-
- sulfo methyl cocoate; kaolin clay; or hydrated zeolite
(synthetic sodium alum1nos111cate), and paraffin.
35 Perfume is added last.
4. The molten liquid mixture is poured into shaped molds.
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of :,alkyl sulfates, paraffin sulfonates, alkyl glyceryl 35

et'her sulwoarg@eye ani oni ¢ acyl sarcosinat es et hyl acyl tapggygsorsed7zgiear
al kyl  benzene sulfonates, N acyl - =0l Utamates, al kyl gl ucosi des,

al pha sul fo fatty acid'esters acyl |seth|onéP al kyl sul fosucci nat es,

al kyl -ether carboxyl at;‘/_f Y b %ﬂsli’ﬂig:t.@ @@‘s%‘&ﬁn & r‘(Qlﬁ’idqfff"&)"ilolﬁykoolmg

phosphate esters, neth | ucose est
condensat es, al kyl ami ne ox’i"dé'g‘”" eﬁel@%"%ﬁealah‘ésthear?&wt%ﬂ}l parneare removed ky|

et her sulfates with 1 to 12fremhtheymgideups, and m xtures thereof, wherein
- said surfactants contaifhel gikd o kb COGETIR' IFe ARAE OLiGULRS &Jb%e%neré‘ﬂd
5 procedure, unless otherwise specified.
It "is important to note that, when the formulations which are
used in the Examples of the present invention are subjected to a
conventional plodding or freezer process very soft or no bars are
formed. Example II is a very highly preferred overall bar.
10 IA 5
Preferred Bars
Ex. 1 Ex. 11 Ex. IIT Ex. IV

Ingredient (Wt.%) (Wt.%) (Wt.%) (Wt.%)
Na Cj4 Soap 20 20 - -
15 Na Cj1g Soap - - 20 16
K Cis Soap - - - 4
Free Fatty Acid 1 1 1 1
Sodium Lauroyl
Sarcosinate . 7 7 12 -
20 Sodium Alpha Sulfo _
Methyl Cocoate - - -
Coco Betaine 5 5 7
Sodium Chloride 3.0 3.0 3.0 3.0
Propylene Glycol 14.5 14.5 14.5 15.0
25 Hydrated Zeolite A :
' (Aluminosilicate) 4.0 4.0 -
Kaolin Clay 4.0 - 4.0
Paraffin (M.P.=55°C) 6.5 6.5 4.5 -
Perfume | 1 1 1
30 Water 37.25 37.25 31.95 36.25
Hardness (mm) 5.5 6.4 4.2 5.1
Smear 9.5 9.0 8.5 8.5

Description of Testing for Examples
35 Bar Hardness Test

1. The hardness of a bar is determined by measuring at 25°C
the depth of penetration (in mm) into the bar of a 247 gram
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10 . . wherein said solubilizing aid is added to increase the |evel of
sdi'd neuhmgbbggﬁgcarboxyllc acid dissolved in said con- tinsep{SIp/dssik
aqueous phase in step |I. The above process is_preferred mhen sald aqueous
phase contains from about 20%to about 100% water by wei ght of said 15

e orares o AR YIRS e e PSP, & UTIE! Bt
acid by weight of snéedleftachedtheaptfadcm ﬂle‘"é’b)oﬁbafr?r weighing §7;ﬁ"éﬂ'ét’“ﬂéﬂ
Whe]p sai d 3ar2 5h?rfn aeagae s2&>n t_?_% tofagd ianshat Lie AOKartneys amme:&nmﬂ 6 mbeont
gs %rsigi | aneous eﬁ&n n&;rcgbg&lale agg 'barghgcg’:%cgfrp@{ gli'ﬁ”a \A?e@dgﬂt%]par
crystal s sel ect Bd fhasth Waresl0-pt mo| sndigates| ay somewhatt 5@ 11 |h@é‘ of5 marginal
highly preferred enfiedptdet; Ghdi §iRab&reIRE 12 MERRARAtéS a dery soft bar that
is unacceptable for most uses. This defines "hardness" as used
herein unless otherwise specified.
Bar Smear Test
10 2. The smear grade is determined by a (1) placing a soap
bar on a perch in a 1400 mm diameter circular dish; (2) adding 200
ml of room temperature water to the dish such that the bottom 3 mm
of the bar is submerged in water; (3) letting the bar soak over-
night (15 hours); (4) turn the bar over and grade qualitatively
15  for the combined amount of smear, and characteristics of smear,
depth of smear on a scale where 10 equals no smear, 8.0-9.5 equals
low smear amount, 5.0-7.5 equals moderate smears similar to most
marketed bars, and 4.5 or less equals very poor smear.
Commercial soap bars, e.g., SAFEGUARD®, ZEST®, IVORY®, and
20 LAVA®, have smears of about S5, 6, 6, and 6, respectively. See
Table 12 for more data.
Bar Shrinkage Test

3. Shrinkage is measured by placing a freshly made un-
wrapped bar in a room that is held .at 26°C and 15% relative
25 humidity for one week. The amount of shrinkage from the original
bar shape is determined on a qualitative scale where 0 indicates
no shrinkage, + indicates slight shrinkage, ++ indicates moderate
shrinkage, and +++ indicates great shrinkage.
In Tables 6 and 7, soap bars 1-10 are set out to show bar
30  hardness, smear and shrinkage for Cjp, Cj2, C14, C1s, and Cig
alkyl chain soaps as shdwn. The preferred alkyl chain soaps of
the present invention are set out above in Tables 1 and 2.
The term "X.". means that the example 1is a . comparative
-example.
35
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personal. cl eansi ng bar conposition conprising a rigid, crystalline

I nterl oc of el ongated sodium soap crystals; said ﬁqﬁg

conpr|5|ﬁgp ’H§§ﬁ1about 15%t o about 50% sodj n1fatty acid HQQQWﬁEEQd of
at | east about 50% saturated fatty al kyl ené ains 30 havi ng 12- 24

carbon atons of which at | east about 25960& | g saturated fatty al kyl
chains is of a single chain Iength froma 5@6to about 60@6mater and
from about 2% to about c3ivale; Saturghe hof ghum Sg3 Studyr f act ant

mhe;elP s?ldmﬂygLo- scopi c sygthetlgx urfgcg EEOQF Eﬁlﬁctedgimon1 Ex.5
surfactants i C sorb at abo 0 O eir wei g
water at [err] andi§§§9ﬁ§Fatlve Huﬁﬁhity |nH%%ree d%&? 9{¥Z é above

highly preferred p8ediuma3oapl eansing bar is nore

Cio 33 - - - -
€12 - a3 - - -
€14 - - 33 - -
Cis - - - 33 -
10 Cis - - - - 33
Free Fatty Acid 1.0 1.0 1.0 1.0 2.0
Excess Sodium
Hydroxide
Sodium Chloride 2.0 1.0 1.0 1.0 1.0
15 Water 64 65 65 65 64
Hardness (mm) 8.9 2.3 2.2 5.4 4.2
Smear 3 10 - 10 9.5 10.0
Shrinkage +++ +++ + 0
20
Note that Ex. 1 has a very poor smear, notwithstanding a
hardness of 8.9 as the smear methodology dissolves away the
T~ soluble Cjp soap.
xﬁ TABLE 7
. Single Chain {ength Sodium Soap/Water Study
| T X6 Ex.7 Ex.8 Ex.9 Ex.10
Ingredient Wt.% Wt.% Wt.% Wwt.% Wt.%
Sodium Soap
C12 - - - 15 5
30 Cis - - 10 - - -
Cig : - - 10 - -
Cig:l 33 - - - -
Free Fatty Acid 1.0 - 2.0 1.0 -
Excess Sodium '
35 Hydroxide - 0.07 - - -
Sodium Chloride 1.0 1.0 1.0 1.0 1.0

Water 65 87 82.8 83 94

Sheet Has Been R laced




pref.erred when said hygroscopi c synthetic surfactant is selected fromthe
group cbnﬁkfg' f alpha sulfo fatty acid esters; alkyl sulfates. 1
et her ‘car boxy Qﬁ@g al kyl bet ai nes; al kyl su%- 5 taines;.ggﬁtﬁggvﬁﬁéﬁe

oxi des; al kyl et her sul fates; and m xtures heéreof . This hi ghly preferred

personal cleansing L e pre-,ferred sai r contains.
about 0.5%to abou#gagﬁé%#ﬁgglts ana/or sal?bﬁgdratggggelected fronﬁ%%ﬂ1
group consisting of®ar0  sodi um chloride, 19dbdi um®dul fate, di sod?¥Pm
hydr ogen pg_ospha_t shrﬁmdgymdpyrﬁphosphat e, Iaodi um teﬁzabor akey+ sodi _u.ém ;
acetate, sodiumcitratg ther .c i ble salt i nQrgani,c_aci ds an
short chain organic aci ’&sﬁﬁA" ﬂ’laﬁh'l‘))} gﬁ?‘ir@&t%%"aﬁgﬁha" aglug%gﬁpﬁagés:

various conbi- 215- nations of the core structure of sodi.um soap fibers,

water, mld synthegiksmpitr f(rGfagantfe igid afpaefrace bﬁtabélﬂoierefesgédg as 2
erre ar can

mldness aides and pilyer, GhfARNG PR ngend¥@N§Syq. SUCh pre
‘ : TABLE 8
Binary Chain_Length Sodium Soap/Water Study
10 X1l Ex.12 Ex.13
Ingredient Wt.% wt.% Wt.%
Sodium Soap
Cio - - 16.5
Ci2 16.5 - -
15 C14 - 16.5 16.5
Cig:l 16.5 16.5 -
Free Fatty Acid 1.0 1.0 1.0
Excess Sodium
Hydroxide
20 Sodium Chloride 1.0 1.0 1.0
Water 65 ' 65 65
Hardness {mm) - bkl 9.0 9.0
Smear 9.0 8.0
25 **Solid Bar not formed due to too much

unsaturation combined with Cj2 soap.

30

35
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be formul.ated to have essentially no bar smear. Sonme preferred bars of the
present’ - woxRngde®n conprise: a 20 rigid, interlocking neporaise1/08733
neutralized carboxylic acid fiber-1ike core ggpnsisting essentially of
sodium fatty acid soap conposed of at |east 50% saturated fatty al kyl
chains having 12 to 24 carbon atons. Pr efTlaBibBy at | east about 25% of

said saturated alkyl Ch?g{]\%rgfseatﬂiat%dsdhﬁ% ie-ﬁf% 'goéiﬁﬁl%g%@%éer Study . Some
conpositions of this i - : gi d nmesh
with water and without water. These conpo£Xsl4ions B:d8 be fdX® with

wat er or another suitabl ejrfgpbyiint system TWues conposkt.zons carWtb® nmade with
| ar ge anounts wat er aquthe %gﬁer | evel in the final conposition can be
reduced to as | ow a¥® éﬁ%&t % or 2% However, it is a special

advant age of sqme structurég2de- scribed hdfe?n that they can Be dehydrated

wi t hout | oss of the integrmﬁx of the nesh.jg.5 Sonme preferred shaped
solids can be

Cis - 16.5 10
Ci18 - 16.5 10
10 Free Fatty Acid 1.0 1.0 1.0
Sodium Chloride 1.0 1.0 1.0
Water 65 : 65 78
Hardness (mm) 2.8 4.5 7.3
15 Smear 9.5 10.0 10.0
Shrinkage 0 ++

Examples 12-16 are excellent bars of the present invention.

IA 10
20 o Compiex Chain Length Sodium Soap/Water Study
Ex.17 Ex.18 Ex.19
Ingredient Wt.% Wt.% Wt.%
Sodium Soap*
Emersol 132 - (33) (15)
25 Cs 0.56 - -
| Cio 0.64 - - )
Ci2 10.14 0.12 8.1 (8.0)
Ci4 4.54 0.79 10.4 (10.0)
C16 8.51 15.6 7.10
30 C17 0.76 0.76 0.35
Cis 19.85 15.3 7.0 .
C20 - 0.26 0.12
Free Fatty Acid - 1.0 -
Sodium Chloride 1.1 1.0 1.0
35 Water 53.9 65 - 66
T




dehydrated w t hout appreciable change in their outer dinmensions. 35

Q'her barwosi2ro96®9 whi | e nai ntai ni ng their three-di nensi onal ptwrose1zesyes bar s
herein have the unique characteristic that 1Bgy. are not destroyed by
dehydrati on. - 15 - More conplex bars of the present invention conprise
a skel-e- tal struct.ure congpdnésgmm) her sal®.§ of fat#y7acids s®lgected from
pot assi um rmagnesi um trig@ nolannnniun1agp or cal chym soaps gged in
conbination with the sel ected | evels of so |un1and/or l'ithium soaps.
More conpl ex cl eansing bathyisk#gecont ai n surprisingl y* arge anotits of

water, mild synthetic surfactedipssition BypoeAnaEngts! 4piindzcate, skin

mi | dness ai ds and ot her cl eangin [ yet are nild and have very
good | ow smaarap §ctu% bl%vefi%lfutXaqghsﬂs

Examples 17-19 are made with more complex mixtures of soaps than
the prior examples. They form very good bars of the present
invention. They have little or no smear. Compare their hardness

10 and smears with th%se made with conventional tallow and coconut
soap shown in Table 1l.

: TABLE 11
Complex Chain Length Sodium Soap/Water Study
X.20 X.21 X.22
15 Ingredient Wt.% Wt.% Wt.%
Sodium Soap* : '
Tallow (33) - (26.4)
Coconut - (33) (6.6)
Cs - 2.31 0.4%
20 C10 - 2.0 0.40
C12 - 16.5 3.3
Cia - 1.0 5.94 4.95
Cis 7.92 2.81 6.90
Cis . 0.5 - 0.40
25 C20 6.6 1.0 5.48
Cig:l 0.33 - 0.26
C1e:1 - 0.83 - 0.66
Cis:1 14.2 2.0 11.76
C18:2 - 0.75 0.5 0.7
30 Free Fatty Acid 1.0 1.0 1.0
Sodium Chloride 1.0 1.0 1.0
Water ) 65 65 65
Hardness (mm) Soft 15.8 12.5
35 Smear ' Poor 3.0 5.0

*Composition by Chain Length, () indicate
actual level of materials.
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Tables 1-3 set out sone preferred bars which are nade with 10 t he sodi um
sal'ts of twe 929619 car boxylic acid (FA) soap. The percent ageBCTAUSY 0873RNd
parts herein are on a total conposition weighg basis, unless otherw se
specified. Al levels and ranges herein are approxi mati ons unl ess ot herw se
speci fied. TABLE 1 These comparative examples)r %{20,r ¥cR1Basmi. X(223i do lneBofdrm etied

I:[EYSLOSA) hbr e 5. é'ag}\@ﬁrtﬁucﬁ;% gbe\/%resgﬁgnﬁunsa?n lPthfﬁ{aQeﬁ\ %reer Heevel
1:1-5:1 1. 5: widh 1they typical mommergial Lé@ﬂ?ph They are pefitr |soaps with

Egrg ]50/ | [err]?,tEﬁrﬁoapsnhewsal %d”mp'fﬁé i tiEExamplat 1506f the pradént mventmn
T Ror 25 ehamfPieh donhRBSHEHE £52 Bardr a8 HR°EH aé%ﬁ%m%@v
to forms a hard bar with no smear.
Example 23 is a bar of the present invention which contains
more synthetié surfactant than soap. It has low smear and good
lather. Example 24 is a bar of the present invention which

10 contains polymer and other bar soap ingredients.

AMPLE 2
Syndet Bar Example
Ingredient Wt.%
Sodium Palmitate 20
15 Sodium Lauroyl Sarcosinate 9*
Sodium Laureth-3 Sulfate 7*
Sodium Cetearyl Sulfate 5*
Free Fatty Acid (Palmitic) 1
Sodium Chloride | 3
20 _ Propylene Glycol 14
Hydrated Zeolite A 3
Perfume : 1
Water 37
*Total 21% Synthetic Surfactant
.25
30
35
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about 75% Thus, the range is from about 5% to about 75% The preferred
| evel s anﬂdgygy;sg can vary fromcation to cation, etc., andpOrPs9WweErssto
pol ycarboxylic acids. The bars- shown in Tablgyl_are made with the |evel of
water 30 - indicated, but the water level of the final bars can be reduced
to provide bars which contain reduced | evgkaMpet 28ater or even little or no

wat er . A preferred | evel - of mate | 09t 0 about 80% Db
wei ght of the bar. Table 2 belo bo1 ert cgma‘ip el | evel s of Zoaps

of a 35 single FA chalnlmﬂﬁgum_ Tabl e 3 shows sone pref dieéd | evel s of

gnsatu_ration in the FA' s usgfiumraliRetazenposi ti ons of the pres8nt - 16 -
I nvention. Somespreferred §& 1u83A]tpL9-r$slnﬁ§)Wef’tm Hctos{ee or no slgoyt
Coco Betaine 4.65
Jaguar C376 1.5
Propylene Glycol 15
Kaolin Clay 5
10 Paraffin, (M.P.=55°C) 4.5
| Sodium Chloride 3
Perfume 1
Water 35.5
15 Examples 23 and 24 are similar to Example IV of Table 5.

Example 24 is a mild bar formulation with polymeric skin
mildness aid.

EXAMPLES 25-27
Ex.25 Ex.26 Ex.27
20 Ingredient Wt.% Wt.% Wt.%
Lithium Myristate 33 - -
Lithium Chloride 5 - -
Disodium Salt of
Dodecanedioic Acid - 20 20
25 Sodium Lauroyl Sarcosinate - - 5
Water 62 80 75
. Penetration Values N/A N/A N/A

N/A = Not available

30
For Example 25, the formulation is prepared by heating the
fatty acid precursor to 71°C, separately adding lithium hydroxide
to water, and then adding the fatty acid and lithium hydroxide
solution together, mixing together for 30 minutes maintaining the
35 heat at least at 71°C, adding lithium chloride salt and stirring
for an additional 5 minutes, then pouring into a mold and letting
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chain = FA's ten carbon atons  or | ess. The terns
'soap"”, (FA) salts" and "nmonocarboxylic acid salfs:

her ei n° ar%gﬁggﬁﬁes i nterchangeabl e. "Soap" is used si nce'; ’U%?f)&?g’%
easier to relate to and is the preferred enbod ment. TABLE 2 The %Soap of

Singl e, Chain Length (o Tta roys Soap. nt.ent
10 cbl and'S311qrds ork a0l bar with eicel Fenf smear propesies i
[err] 25 -fo O, 50- 100% 75-100% TABLE 3 The

Total % Unsaturated or lggw E[:&(néﬂesoés 538527, el 0146001 ) mePERS (150-180° €3 nd,

B 2 1
(I\)/brSoe/o road 0- fo/ﬂ'(['feﬁ%f'rc) caustic so]u@oggé%wodequjivalents ®f1NagH) is added.
0-1% 5 The mixture is stirred for -5 minutes. For Example 27, the sodium

lauroyl sarcosinate is predissoived in the caustic/water solution.
The bar becomes solid on cooling, with further hardening occurring
upon degradation, e.g., to about 35-40% water by weight of the
bar. -

10 Example 25 demonstrates the ability to form high moisture,
firm and non-smearing bars without the need for sodium soap.
Examples 26 and 27 demonstrate the ability to form a totally
soap-free product and still obtain the relatively rigid inter-
meshed fiber structure.

15 FREEZER BAR EXAMPLE 28

Example 28 below is made by a freezer bar process disclosed
in commonly assigned, U.S. Pat. Application Ser. No. 07/731,163,
Taneri et al., filed July 15, 1991. This process provides a
personal cleansing freezer bar comprising a skeleton structure

20  having a relatively rigid, interlocking, semi-continuous, open,
three-dimensional, crystalline mesh of neutralized carboxylic acid
soap made by the following steps:

(1) mixing a molten mixture comprising by weight of said
bar: from about 15% to about 85% of said soap and from

25 about 15% to about 40% water; '

(2) cooling said mixture to a semi-solid in a scraped wall

heat exchanger freezer;
(3) extruding said semi-solid as a soft plug; and
(4) further cooling and crystallizing said soft plug until
30 firm to provide said personal cleansing freezer bar.
Step 1 - Mixing

The soap specified in the formulation.is made in situ by
mixing the desired fatty acids, consisting essentially of Cj2-Cz4
chain lengths, with the appropriate base or mixture of bases,

35 consisting essentially of sodium, lithium, magnes1um, calcium, and
potassium hydroxide and triethanolamine. The fatty acid, base.
and water are mixed at from about 170°F to about 200°F (76°-93°C)
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20 . - The highs and | ows of sone key preferred optional ingredients
fof~conp| ar conpositions of this invention are set in Tabl e 4.
None of t‘ﬁéggﬂﬁﬁ-’gqbedl ents is essential for the basic, pref e?&&f’%{lf"sgae
structure. Zero is the lowest |evel for eachl optional ingredient. Sone

prefersed bars Ca“t&?ﬂ{-[nﬂ“tﬂegso'af?t a'InCEfxaﬁ@e 28”1@6“@‘?9‘&% ed: 1§{9#ﬁ’c$e‘%taﬁ%f 78‘?

of such ingredients here ars ta
amount s of ot her iHyMeed SHER thakithadnixtunie indtirnable. THie pthex narediedts in

Tabl e 4 are parti cadearadged,| Imastxtahnnga fher temgeratnret af nifrgn fabodt nTBoeFt han 5%

to about 75% sel ec; ?q{'hﬂ?j ym aﬁn.%ges 4 ]el Egreqhﬁz:ps Tlfoéoop'flmtal m"J1s%a

shoul d be under st o0 be " made Wi t'h
or just neutraPi zeﬁ"ﬁéf%ﬁ?%@i?l%aw ependipgombhe ﬂa'ﬁéc@kﬁefﬁ“é‘ﬂ] 3tdope

somewhat different fromt hesdegvgl%tmdw at Ad¥at fon EWinoPrAdEPEligdn soaps. 35
_ nd Flash Orying Optionals

Aerate (optionaly said mix and -add perfume (only if drying)
and other minors with positive displacement pump or other in-line
10 mixer. Example 28 is npt aerated or dried. The mixture of Step
(1) is optionally dried to reduce the amount of said water to the
desired level, preferably 20-40% water. The flash drying tem-
perature is from about 225°F to about 315°F (135°-157°C) at
pressure of from about 30 to abut 100 psi (115-517 mm Hg).
3 - Freezer
Cool the mix using a sckaped wall heat exchanger (freezer) to
partially crystallize the components from an initial temperature
of from about 180°F to about pr'F (82°-93°C) or from about 200°F
to about 220°F (93°-104°C), if dried, to a final temperature
20 preferably from about 135°F to about 180°F (57°-82°C), more
prefefab]y from about 145°F to about 180°F (63°-82°C), and most
preferably from about 155°F to about 175°F (68°-79°C). This final
temperature, also referred to herein as the Freezer Outlet
Temperature (FOT), is tybica11y the maximum temperature that will
25 form a smooth plug that holds its shape once extruded onto a
moving belt (Step 4). The FOT for Example 28 is 175°F.
| Step 4 - Extrusion
The cooled mix of Step 3 is extruded out onto a moving belt
as a soft plug which is then cooled and fully crystallized and
30 then stamped and packaged. The plugs are preferably formed via an

15

extrusion operation, as shown in U.S. Pat. No. 3,835,059, supra.
Some of the composition crysta11izes in the freezer (Step 3) in
order to provide a semi-solid having a sufficient viscosity to
stand up on the belt, while further crystallization occurs after
35 extrusion, resulting in hardening of the bar.  The final® crystal-
lization of the sodium soap forms the interlocking, semi-con-
tinuous, open mesh structure in the freezer bar of the present
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- 17 - TABLE 4 Hi ghs-and Lows W.% of O her Ingredients for Mre Conpl ex
Sodi-um So re Most 5 . :
Pr ef erFed%@{e‘?sgyr)ed Preferred Neutralized D car- boxyli (?(’R-élugﬂ’om”

1-40% 2-30% 5-25% Li t hi um " Soa#0 - 1-40%
2-30% - 5- 25% Pot assi um Soap 1-10% 2-10%
5-8% 10 Magne¥IVERY WA Cal ci um Soap 1- 35% 1-12% 3-8%
Tri et hanol amoni um Soap 1-15% EXAMPLE 5% 5-10% Synt heti c
Sur f act ant 1- GO(V‘ingj:edientA" 25% 8-16% O her Sw and
' Sodium Cj4 Soap 27.99
5 Magnesium C14 Soap 5.00
| Sodium Lauroyl Sarcosinate 3.00
Coco Betaine 10.00
Propylene Glycol 3.50
Petrolatum : 22.49
10 Sodium Chloride 2.58
Free Fatty Acid, Ci4 0.50
Perfume 0.50
Water . 24.44
15 The Plodding Stamped Bar Hardness Test

The Plodding Stamped Bar Hardness Test can be used to
differentiate the bars of this invention from other bars. Four
trade bars are selected that represent various soap processes:
SAFEGUARD®, a soap milled bar; ZEST®, a soap/synthetic milled bar:

20 IVORY®, a freezer bar; and LAVA®, a framed bar. Samples of these
market bars and formed bars of Example 28 and Example II are
plodded using the procedure set out below.

. Overall, the market bars after plodding are much harder and
have a better smear versus Exampie 28 or Example II after plod-

25 ding. This data is detailed in Table 12. This test clearly is an
excellent method of differentiating bars containing the rigid
skeletal structure versus other bars. Simply stated, the bars of
this invention will become much more soft after replodding than
conventional bars.

30 The procedure is as follows: _
1. Formed bérs (about 2.5 Kg or greater) are placed into a

' single stage plodder (4 inch/10.16 cm bonnet single stage
plodder) without vacuum and are run through a noodle plate.

The noodle plate contains nineteen 0.37 inch (0.93 cm) holes

35 in a 3.1 inch (8 cm) plate. The barrel temperature is set at
120°F (49°C) and the nose temperature is set at 110°F
(43.5°C). '

2. Step 1 is repeated with the noodles.
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Salt Hydrates 0. 5-50% 1- 25% 2-15% 15

Nen- Vol agyid gase988ber - Sol ubl e Noni oni ¢ Organi cs 1. FCH0%91/087332- 40%
5-20% Pol yneric M I dness Enhancers 4 - 0.1-20% 0. 25-10%
1- 5% Waxes 0. 1- 40% 2-35% 3-10% 20 -

Q her 1 npal pabl e V\a%er QFOA%M@SS of Step 2 gare lﬂﬁﬁcﬂ) into thet- s%‘ﬁg{cle stage

8- 16% Al umi nosi | i cat'es/

soaps useful in the pregwe‘f rfeinFR0c 16 %bBT“thé’@gﬁes%e p]%ﬂdﬁﬁ '6‘&5. n
lengths, i.e., which avscuael sgpiddd f sminruhettirdbuglo &4brdakishaped covd fae.seft

out in Table 2. The sang,.¢lalf lpla&ﬂﬁhﬁSwﬂﬂpéﬁfw&?irma{@%1R§A}%n§1%'? £ '1'H&h%@ap5‘

used in the bars of the he sodi um soap. I s. preferabl at
| east about 50%of the é&&pcmb (heightdshwnil.if inghepd3. cm) (’F‘)‘dth)pby 3" inche$

(7.6 cm) (length) .is extruded. These plugs should have an
interior temperature of 90°F (32°C) to 105°F (41°C).

4. These plugs are stamped into a brick shape and are allowed to
cé'o]_ to room temperature (at least 12 hours) before evalua-

10 - tion., TABLE 12
' N Bar Plodder Data
Bar Eﬁl Hardness {mm)*
SAFEGUARD® Market Bar 3.18
2 SAFEGUARD® (Plodded/Stamped) 3,13
15 Delta (The value of Bar 1-Bar 2) 0.05
1 ZEST® Market Bar: _ 2.25
2 ZEST® (Plodded/Stamped) 2.33
. Delta N (0.08)
20 e
IVORY® Market Bar ‘ 1.93
IVORY® (Plodded/Stamped) 3.03
Delta (1.10)
25 1 LAVA® Market Bar 1.90
' 2 LAVA® (Plodded/Stamped) 2.47
Delta (0.57)
1 Example 28 (Formed Bar) 3.35
30 2 Example 28 (Plodded/Stamped) 10.67
Delta (7.32)
1 Example II (Formed Bar) 6.43
2 Example 11 (Plodded/Unstamped) 18.07
35 Delta (11.64)

*The "hardness" of the "plodder/stamped” bars is
reported as Bar 2 in Table 12 for each bar tested. The
Bar Hardness Test is set out herein elsewhere.

-
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The levels of potassium soap and/or triethanol anmoni um soap shoul d not

exceed. onewgydiigoens ef erably one-third, nore preferably |ess tl"a"?usm/ 733
one-fourth, that of the sodi um soap and t he Igyel of magnesi um soap should
not exceed about one-third of the |evel of 35 sodi um soap, and is

preferably |ess than abgyiiPnet ftﬂiﬁé boliAtR o0 tthQ&ySOB"lddmz&%Ps with -Ded8a”s

The total of other sqa save hT um soap not _.exceed
one-hal f, preferabl ;?g Ee‘"’t Hr?ﬁerofst%ét‘é‘!ﬂ?l &F;@BE n %%t %H%ét“l ]E‘féent
constituent of the saruataneoim tthensriginalofwht tie 1m\iﬂtmmad cam destrbyed gwkdned

as being a detergeniiddfad) t NheChAUS bHANDF StHeN Pr&lent M ndBALon WNORYM soft,
amphoteric and ZS\M ttmgsrslyogars when plodded in a conventional bar process.

The bars of Example 28 bars are first formed using the above
freezer process. The bars of Example II are first formed using
the above-described frame bar process.

About 5-10 Kg of each bar is plodded and stamped.

10 The market bars are made of tallow and coconut natural soaps.
The hardness of plodded SAFEGUARD® and ZEST® bars are about the
same as the original bars. The IVORY® and LAVA® plodded bars (2)
are slightly softer than the original bars.

On the other hand, the plodded Bar 2 of Example 28 is much

15 softer than the original Bar 1 of Example 28. More dramatically,
the plodded Bar 2 of Example Il falls apart upon plodding and is
too soft to stamp. Its hardness after plodding is that of a soft
aqueous phase, indicating that the rigidity of the skeletal
structure is essentially destroyed.

20

WHAT IS CLAIMED IS:
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30

35
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syntheti c detergents. Both | ow and high lathering and high and | ow

wat er.- sol ﬁ“ﬁ actants can be used in the bar conpositio

presert inventio B 10 Exanpl es of suitable syntheti rﬁ%‘@b&&g@ﬁ'{’s" for
use herein are those described in U S._Rat. No. 3,351,558, Zi merer, issued
Nov. 7, 1967, at colum 6, line 70 to cofum 7, line 74,  incor--porated . .

herein by reference. Exanples include the water-sol ubl f, organi c,
sul fonic 15 acids and of aliphatic sulfuric acid es?le‘lﬁsadhgé B lge laced
wat er-sol - uble salts of organic sulfuric reaction produ}ﬂHuH uthe
nmol ecul ar structure an al kyl radicapygiysfrom10 to 22 ca a
radi cal selected fromthe group con ng of sulfonic acid and sulfuric
acid ester radicals. 20 Synthetic sulfate detergents of special
interest are ftihe Morsmapéd solalli domprlikpig a neKedétonsaltidetupé St Lid ca acid

esters of nor myly ALETFT Figidl | B RAREC ek AL WIndAsBhariOndsh 25

car bon ;
neutralized mono- and/or di-carboxylic acid elongated crystals.

2. A cleansing bar comprising at least two phases:

an aqueous phase having a penetration value of 12 mm for a
12 mm deep sample; said aqueous phase being soft or flowable at
25°C; |

a rigid crystalline phase skeleton structure comprising an
interlocking, open three-dimensional mesh of neutralized mono-
and/or di-carboxylic acid elongated crystails;

wherein said cleansing bar comprising said rigid crystalline
phase skeleton structure and said aqueous phase has a penetration
value of of from zero to about 12 mm for a 25 mm deep sample of
said cleansing bar;

wherein said penetration values are measured as 25°C using a
247 gram Standard Weighted Penetrometer Probe having a conical
needle attached to a 9 inch (22.9 cm) shaft, weighing 47 grams
with 200 grams on top of said shaft for a total of said 247 grams,
said conical needle having a 19/32 inch (1.51 cm) top and a 1/32
inch (0.08 cm) point.

3. The cleansing bar of Claim 2 wherein said neutralized car-

boxylic acid is selected from the group consisting of: l1ithium

and/or sodium neutralized: monocarboxylic acid (soap) and/or

dicarboxylic acid; and mixtures thereof;

wherein said monocarboxylic acid has a fatty alkyl{ene) chain of
from about 12 to about 24 carbon atoms;
wherein said dicarboxylic acid has a fatty alkyl{ene) chain
of from about 12 to about 18 carbon atoms; and

wherein at least about 80% of said carboxylic acid has saturated
alkyl chains;

wherein said rigid crystalline phase skeleton structure occupies
from about 3% to about 75% of said cleansing bar by volume;
and

L



at ons. Thus, the sodium and potassiumsalts of alkyl sulfuric acids

obt'ai med’ ‘Q ‘Hﬁya m xed higher alcohols derived by thﬁC?l'iJS91108733
reduction o tallow or by the reduction of coconut oil,—palmoit.stearine,

pal m kernel oil, babassu kernel oil or other oils of mh&gﬁg@é can
be used herein. Qther aliphatic sulfuric acid esters tabl y
enpl oyed i nclude the water-soluble salts of sulfuric a mmﬁlﬂ!

pol yhydric al cohol s inconpl etely esterified with hi gh

soap-form ng carboxylic acids. Such synt he‘f I ¢ detergent s | ncl ude the

wat er - sol ubl e alkedelin Ngalia! nendtrils zed c%%&xynh@ a26d Cbomprives fromhowvResy to

nmol ecul ar wei ght %t}% SCI d tpogl %acg es sucg as _the sodi um and potassi um
salts of the coﬂ% t yf"fftge 8 W85cieans i, 8% e ANG 1

1, 2- hydr oxypr opwireredn ssdiducieansingl bast contadosii inemaabbusod 3% stoumbout 94%

mononyri stoyl efipdeene glycol sulfate, and sodium and potassi um nonol aur oyl
di gl ycerol sulfate. :

4. The cleansing bar of Claim 2 wherein at least 80% of said
carboxylic acid has the following general formula: '
H - (CH2)a - CH - (CH2)p - CO2 - Mt
l
X
wherein:
a+bs= 8to20
each a, b = 0 to 20
0

X = H, OR, 0-C-R, R, or mixtures thereof
R = C)-C3 alkyl, H, or mixtures thereof
M = Na, Li, or mixtures thereof.

5. The cleansing bar of Claim 4 wherein said a + b = 10-16; each
of said a, b = 0-16; said X = H, OR; R = H; and M = Na.

6. The cleansing bar of Claim 3 wherein said elongated E:rysta]s
are composed of fiber-like sodium fatty acid soap of which at
least about 25% of said saturated fatty alkyl chains is of a
single chain length; and wherein said bar contains: from about 15%
to about 75% of said sodium soap; wherein said bar contains
unneutralized (free) carboxylic acid of no more than 50% by weight
of said soap; and preferably wherein said bar contains said sodium
soap and water; and from about 2% to about 60% of a synthetic
surfactant selected from the group consisting of: alkyl sulfates,
paraffin sulfonates, alkylglycerylether sulfonates, acyl sarco-
sinates, methylacyl taurates, linear alkyl benzene sulfonates,
N-acyl glutamates, alkyl glucosides, alpha sulfo fatty acid
esters, acyl isethionates, alkyl sulfosuccinates, alkyl ether
carboxylates, alkyl phosphate esters, ethoxylated alkyl phosphate
esters, methyl glucose esters, protein condensates, alkyl amine
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- 19 - The synthetlc surfactants and other optlonal materials useful in
conveénti onal cl eanin Oy Sheke fihsBead Repatdo useful in the present invention.

In fact, Wﬂ@gfgedl e tal n hygroscopi ¢ synt hep&gruRsfggesant s
which are normally use m\‘ m dWhICh5 are very difficult to

i ncorporate into nornal bars are very conpatible in the bars

of the present invention. Thus, essentially all of the known synthetic
surfactants which are useful in cleansi ng products are useful in the
conpositions of the present invention. Ths €l eansi ng product patent

literature is 10 full of synthetic surfactant disclosures. Sone
preferred surfacexidesy alkyl \hetaines, oalkyl suldaingsagther adkidt ethey sulfates are

di scl osed in the,figl howhngs r&nokfGoups Podnd Moxtures therkdPUGwHeRbf said

| nventor (s
(s) surfactants contain Cg-C22 alkyl chains.

7. The cleansing bar of Claim 6 wherein said synthetic sur-
factant is hygroscopic; said hygroscopic surfactant being defined
as a surfactant which absorbs at least 20% of its dry weight in
water at 26°C and 80% Relative Humidity in three days and wherein
said bar is relatively non-swelling; and preferably wherein said
hygrascopic surfactant is selected from the group consisting of
alpha sulfo fatty acid esters; alkyl sulfates; alkyl ether car-
boxylates; alkyl betaines; alkyl sultaines; alkyl amine oxides;
alkyl ether sulfates; and mixtures thereof. '

8. The cleansing bar of Claim 6 or 7 wherein the ratio of said
water to said soap is from about 1:1 to about 5:1; said water is
present at a level of from about 25% to about 60%; wherein said
soap has fatty alkyl chains are Cj4 to C22 and said soap level in
said bar is from about 15% to about 35%; wherein at least about
85% of said soap alkyl chains are saturated; wherein said un-
neutralized (free) carboxylic acid is from zero to about 25% by
weight of said soap; and wherein said synthetic surfactant level
is from about 4% to about 25% by weight of the bar and said
surfactant is selected from the group consisting of: sodium acyl
isethionates, sodium acyl sarcosinates, sodium alpha sulfo fatty
acid esters, sodium ‘paraffin sulfonates, sodium alkyl ether
sulfates, sodium alkyl sulfates, sodium linear alkyl benzene
sulfonates, alkyl betaines, alkyl! sultaines, and trialkyl amine
oxides; and preferably wherein the ratio of said water to soap
ratio is from about 1.5:1 to about 2:1; said unneutralized (free)
carboxylic acid is from zero to about 17% by weight of said soap;
said water level is from about 30% to about 45%; said soap fatty
alkyl chain is from about C14 to about C13§ wherein at Jeast about
95% of said alkyl chains are saturated; said soap level is from
about 15% to about 30%; and said synthetic surfactant level is
from about 8% to about 16%.
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.4, 061, 602 12/ 1977 ' Oberstar et al. 15 4,234, 464
11/ 1980 Mor shauser 4, 417‘ HaSBee"Re a‘§7‘1984 Bokﬁnéset g@%
4 491,539 WO92/09¢79 955 Hm . 4, 540, 507 % 418333

Goll'ier 4,565,647 1/ 19 nado 20 4,673,525
6/ 1987 Smal| et al. 4,704,224 11/ 1987 Saud 4, 788, 006
11/ 1988 Bolich, Jr., et al. 4,812, 253 3/ 1989 Smal

et al. 4,820,447 4/ 1989 Nbdc%!f et al. 25

4, 906, 459 3/ 1990 Cobb et al.*®47923, 635 5/ 1990
Simon et al. 4,954 28%ye HGleansi %%9001" Claim 7 BY S8 Ghefds ghid Q;arsé’t?] ains
patents are incorpoyated herein reference. erred thetic

surfactants are shdfAmi Exgnla d0 Rbout; 40% of a }S\ydropﬁobic matema selected
from the group consisting of: microcrystalline wax, petrolatum,

carnauba wax, palm wax, candelilla wax, sugarcane wax, vegetable
derived triglycerides, beeswax, spemaceti, lanolin, wood wax,
shellac wax, animal derived triglycerides, montar, ozokerite,
ceresin, and Fischer-Tropsch wax; and preferably wherein said bar
contains from about 2% to about 35% of said hydrophobic material
selected from the group consisting of petrolatum and wax, said
petrolatum and.wax, and mixtures thereof having a melting point of
from about 49°C (120°F) to about 85°C (185°F); and more preferably
wherein said bar comprises from about 5% to about 25% by weight of
the bar of paraffin wax; and wherein said bar contains from about
1% to about 50% of a non-volatile, water-soluble, nonionic organic
material having a solubility of at least 5 parts in 10 parts of
water; and wherein said water-soluble nonionic organic material is
selected from the group consisting of a polyol of the structure:
R} - O(CHz2 - CHO)pH
B
R2
where R} = H, C1-C4 alkyl; Rz = H, CH3; and n = 1-200;
C2-C10 alkane diols; sorbitol; glycerine; sugars; sugar deriva-
tives; urea; and |
ethanol amines of the general structure (HOCH2CH2)xNHy where x =
1-3; ¥ -.0-2; and x+y = 3, and mixtures thereof; and preferably
wherein said non-volatile, water-soluble, nonionic organic
material comprises from about 5% to about 20% by weight of the
bar; when said organic material is selected from the group con-
sisting of: propylene glycol, glycerine, sucrose, and urea, and
mixtures thereof.

10. The cleansing bar of Claim 7, 8 or 9 wherein said bar con-
- tains said sodium soap, said water, and said synthetic surfactant,
and from about 0.1% to about 70% of other ingredients selected
from the group consisting of:
from about 1% to about 10% said potassium soap;
from about 1% to about 35% said magnesium soap;
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30 - Preferred synthetic surfactant s stens are sel ectively designed for

bar - appeapggﬁﬁggﬁablllty IatH@ m | dness. | pcrpussiyasrsshat
surfactant m | dness can be neas barrler destruction test
which is used to assess the irr tial of surfactants. In this
test the mlder the 35 surfactant the Iesser the skin barrier is
destroyed. Skin barrier destruction I's neasured by the rel ative anount of

radi o- |abeled water [err] which passes fremthe test solution through

20 - the skin epiderm s into the physiol ogical

buf f er

contained in the

di f fusate chanber. frbmsabouttl% to cabout i35%csaiy caldiunFseaps in the J. | nvest.
Dermatol ., 1975, 64‘1‘09%10&9%19(51&3@91 \‘.ltlwéthapﬂiamnﬁpwm sGapd. 525, Smal | et

al ., issued June 1987, i.ncorpora
f'rom about 1% to pa%out %

from
from

from

11. The

efr unpa'l pable water-insoluble
materials selected from the group consisting of calcium
carbonate and talc;

about 0.1% to about 20% of a polymeric skin feel aid;
about 0.5% to about 25% of aluminosilicate clay and/or
other clays; wherein said aluminosilicates and clays are
selected from the group consisting of zeolites; kaolin,
kaolinite, montmorillonite, attapulgite, illite, benton-
ite, halloysite, and calcined clays; _

about 1% to about 50% of salt and salt hydrates; and
mixtures thereof; and wherein said salt and salt hydrate
have a cation selected from the group consisting of:
sodium, potassium, magnesium, calcium, aluminum,
lithium, ammonium, monoethanol ammonium, diethanol-
ammonium, and triethanolammonium; and wherein said salt
and salt hydrate have an anion selected from the group
consisting of: chloride, bromide, sulfate, metasilicate,
orthophosphate, pyrophosphate, polyphosphate, meta-
borate, tetraborate, carbonate, bicarbonate, hydrogen
phosphate, methyl sulfate, and mono- and polycarboxylate
of 6 carboh-atoms or less.

process of making a cleansing bar of Claim 1-10 said

process comprising the steps of:

I.

I1.
I1I.

forming an aqueous molten liquid comprising from about
20% to about 94% water and from about greater than 5% to

about 75% by bar weight' said neutralized carboxylic

acid;

pouring said molten liquid into a bar shaped mold; and
crystallizing said molded molten liquid by cooling to
provide said cleansing bar; preferably

wherein the aqueous molten liquid is made by neutralizing an
aqueous mixture of said carboxylic acid with a hydroxide selected
from the group consisting of sodium hydroxide or lithium hydroxide
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5 _by reference, and whi ch d| scl ose a mil d al kyl glyceryl ether
sul f onat ew@\edzhogr f act ant b iy ng a "standacr/uapkiobr3s

gl yceryl ether sulfonate “ r destruction testing is used
to select mld surfactants. | d synthetic surfactants are

di scl osed in the above Snall et al . 10 patents and Rys et al. Some
specific exanples of preferred surfactants are used in the Exanpl es
herein. Some exanpl es of good | at her enhargy ng detergent surfactants, mld
ones, are e.g., sodiumlauroyl sarcosinate, alkyl glyceryl ether sul.fonate,
sul fonat ed f att ynestietuesptiexkdf withl stimaimrs at andtefperatureubf ofvamedbdut t y

act ds. Nimer ous s6XaTHa0%Oleo0 b J4°EALIANES; A FrorhlRty du! F«ss tents

i ncorporated here fates,

ani oni ¢ acyl saf &%Fnﬁ?‘ﬁé‘“%ﬁ'ﬁ?l‘%?lz’t d?Br ah% 15% é?c!y‘r'e‘ghﬁt%frréﬁé% bagcy |
| set hi onates, alikykh $Sorysaalrizattdnesenhahdinlg 3Q1t" pseleptel efromt ¢he, group

et hoxyl at ed aI k&nsi'?@ﬂtcgoh(?ft:e ?o%ﬁﬁtﬁs’or tlrikﬁ]ﬁ&etﬁ]t of sulfate, chloride,
acetate and citrate, and mixtures thereof; and preferably when
said aqueous molten liqﬁid aqueous phase contains from about 2% to
about 40% of a solubilizing aid, said solubilizing aid is selected
from the group consisting of:

(a) non-volatile, water-soluble nonionic organic solvents
selected from the group consisting of: a polyol of the
structure:

Ry - O(CHz - CHO)pH -
R2
where R] = H, C)-C4 alkyl; Rz = H, CH3; and n = 1-200;
C2-Cjo alkane diols; sorbitol; glycerine; sugars; sugar
derivatives; ‘urea; and
ethanol amines of the general structure (HOCHzcﬂz)xNHy
where x = 1-3; y = 0-2; and x+y = 3;

(b) alcohols of from 1 to 5 carbon atoms;

{c) synthetic surfactant selected from the group consisting
of: alkyl sulfates, paraffin sulfonates, alkyl glyceryl
ether sulfonates, anionic acyl sarcosinates, methyl acyl
taurates, linear 'alkyl benzene sulfonates, N-acyl
g]utamates, alkyl glucosides, alpha sulfo fatty acid
esters, acyl isethionates, alky! sulfosuccinates, alkyl
ether carboxylates, alkyl phosphate esters, ethoxylaied
alkyl phosphate esters, methyl glucose esters, protein
condensates, alkyl amine oxides, alkyl betaines, alkyl
sultaines, the alkyl ether sulfates with 1 to 12 ethoxy
groups, and mixtures thereof, wherein said surfactants
contain Cg-C22 alkylene'chains; and
mixtures thereof; and

wherein said solubilizing aid is added to increase the level

of said neutralized carboxylic acid dissolved in said con-

tinuous molten aqueous phase in step I.
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sul fates, - protei n condensat es, - m-xt ures—of—et hoxyl ated al kyl sul fates and

al kyl - ani NRO®2rgdeTe bet ai nespyis egﬁ;s Reﬁﬂgdm xtures thereoﬁcr)lyggllm;ng in

the suffactants are the al kyl with 1 to 12 ethoxy groups,
especi al |l y anmmoni um and sodi utm ﬂluﬂ 'Ft her sul fates. Al kyl chains for
t hese other surfactants are | , ably [err]. Alkyl glycosides
and nethyl glucose esters are preferred mld nonionics which may be m xed
with other m|d anionic or anphoteric surfactgdﬁts in the conpositions of
this 30 i nventi on. Al kyl = pol ygl ycosi dé “détergents are useful

| ather enhancers. The Gh&VdroBQURFCETRINALY WhePEInAktd aQuédusiBRade 28nfdidst hE
gl ycosi de units per m)laggul e.can vary fr about (l)b.vﬁy‘é? bo 5.to provide

an appropri ate bal AFtT a9eihedMe (1R about ofiM water, i Said, aAvARYs of
the nol ecul e. Coptiaseat iandswitdrefiar s3id 35gid prysftettinky phese Jcontbingl from
pol ygl ycosi des w th&%e%?etéieﬂJoﬁ’Eswﬁx ey SO bt AN 11 ParBodyi 08" 88Uy L 1
to about 2.7, preferably trom -
weight” of said crystalline phase; and wherein said bar has a
penetration value of from about 3 mm to about 9 mm for said 25 mm

bar sample.

13. A personal cleansing bar composition comprising a rigid,
crystalline interlocking mesh of elongated sodium soap crystals;
said soap bar comprising: from about 15% to about 50% sodium fatty
acid soap composed of at least about 50% saturated fatty alkylene
chains having' 12-24 carbon atoms of which at least about 25% of
said saturated fatty alkyl chains is of a single chain length;
from about 15% to about 60% water; and from about 2% to about 60%
by weight of a hygroscopic synthetic surfactant wherein said
hygroscopic synthetic surfactant is selected from surfactants
which absorb at least about 20% of their dry weight in water at
26°C and 80% Relative Humidity in three days.

14. The personal cleansing bar of Claim 13 wherein said hygro-
scopic synthetic surfactant is selected from the group consisting
of alpha sulfo fatty acid esters; alkyl sulfates; alkyl ether
carboxylates; alkyl betaines; alkyl sultaines; alkyl amine oxides;
alkyl ether sulfates; and mixtures thereof; and wherein said bar
contains from about 0.5% to about 40% of salts and/or salt
hydrates selected from the group consisting of: sodium chloride,
sodium sulfate, disodium hydrogen phosphate, sodium pyrophosphate,
sodium tetraborate, sodium acetate, sodium citrate, and other
compatible salts of inorganic acids and short chain organic acids.

Ty



about 1

esters are preferred wherein the chain length of the carboxyli c'_»"~ :

2 to about 2.5,*are"preferred.
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The invention provides a shaped solid, three-dimensional skeleton structure comprising: a relatively rigid, interlocking
mesh of neutralized crystalline carboxylic acid. In another respect, the present invention provides an improved cleansing bar
which is comprised of the rigid, interlocking mesh of neutralized carboxylic acid, preferably sodium soap fibers. Such preferred
cleansing bars can be formulated to have essentially no bar smear. Some cleansing bars comprise surprisingly large amounts of
water and another liquids while maintaining their rigidity and excellent smear properties; even when allowed to soak overnight in
water. .
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et hanol am des, di et hanol am des, and nonoi sopropanol am des and m xtures
t hel eof: - ayeodes ergent  surfactants,, gre alkyl ethoxy FGHERN/E8B3 15
havi ng the general fornula [err] mhere(n Ris a[err] alkyl group, kis an
integer ranging fromO to 10, and Mis a cation; and pol yhydroxy fatty acid
am des havi ng the general fOrnuIa 20 [err] wherein [err]
is H "a[err] alkyl group, 2-hydroxy ethyl, 2- hydr oxy propyl, or m xtures
thereof, [err] is a [err] hydrocarbyl, and Z is a 25
pol yhydr oxyhydr ocar byl having a |linear hydrocarbyl chain with at |east 3
hydr oxyl groups directly connected to the chain, or an al koxyl at ed

derivative thereof. Betaines are good | at her enhancers Betalnes such as
C8-C18, preferably [err ‘ :
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30  preferably [err], acyl amdo betaines, e.g., cocoam dopropyl
bet.aj ne,; AGc%é Ures thereof, are preferred. Sonme of the PCEMASMA8733

surf act a‘ﬁ@ﬂé@gﬁygroscopi c synthetic s@&fact ants which absorb at | east
about 20% of their dry weight at [err] and 80% relative humdity in three
days. Hygroscopic sur- 35 factants help to inmprove bar |ather. Sone
preferred hygroscopic syn 5\ 0 E Not e t hat
all are not hygroscopic. ek act ants The
hygroscopi c surfactants ag M of 20%t ot al
moi sture gain after 3 day '

Fig. 5
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Fig. 4
SURFACE
5000X

890280 20KV 45

HIGH MOISTURE BARS
SCANNING ELECTRON MICROSCOPY
25% Na La LAURATE/74% WATER BAR

Fig. 3
SURFACE VOID
3000X
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5 . Cl ass: Nonionic Sul fonates
Total % mszmmopl ck- Up* Sodi um C8 G:y/:-,eryl Et her Sul f onatRCT/US91/08733

39.8 Sodium|[err] Gyceryl Ether Sulfonate 22.9 Sodium[err]

G yceryl Ether Sulfonate 71.4 10 Sodi um

Cocompnogl yceri de Sul fonate 3.5 Sodium Salt of [err] AlKkyl

A yceryl Ether Sul fonates Al pha Sulfo Esters and Acids Total %
Moi sture Pi ck-Up* 15 ' Sodi um Al pha Sul fo Met hyl

Laurate/ Myristate 39.3 Sodi um Al pha Sul fo Methyl Mristate 44.5
Sodi um Al pha Sul fo Hexyl Laurate 23.2 Sodi um Al pha Sulfo

Met hyl / Hexyl Laurate and Myristate 26.3 20
Sodi um Al pha Sulfo Methyl Palmtate 3.7 Sodium Al pha Sul fo

Met hyl Stearate 4.2 Sodium 2-Sul fo Lauric Acid

0.2

20% DISODIUM SALT OF 1,12
DODECANEDOIC ACID/ 80% WATER
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Sodj um 2-Sul fo Palmtic Acid 3.8 Sodium 2-Sulfo Stearic

Aci-d: ¥ WO 92/09679 0.0 25 7 [err] Sodi um Al kylpdryeshiogmzes
Tot al - % Moi sture Pi ck-Up* Sodi um Laur)/ | set hi onate

31. 7 Sodi um Cocoyl |sethionate 11.0 30 Sarcosinates
Tot al % Moi sture Pi ck-Up* Sodi um Lauryl Sarcosinate

8.8 Sodium Stearyl Sarcosinate 13. 3 Sodi um Cocoyl

Sar cosi nate - 18.7 35 - 23-

33%LITHIUM MYRISTATE/
5% LITHIUM CHLORIDE/
62% WATER

1500X e
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Al kyl Sul f ates ' Total % Mi sture Pi ck-Up* Sodi um

Laur W Sl rgdero 28.2 Sodi um Laur et hpdr/Rok Aige33
37.6 Sodium O eyl Sulfate 5/7 20.3 5
Sodi um Cetearyl Sulfate 4.7 Sodium Cetyl Sulfate

2.25 [err] with at |east one double bond, n - 0-18 10 Acyl G utamates
Total % Moi sture Pi ck-Up* Sodi um Cocoyl d utamate

26. 7 Sodi um Lauryl d utanate _ 17.8 Sodi um Myri styl

A ut anmat e - 18.1 15 Sodi um Stearyl d utamate
12. 0 Al kyl "Et her Carboxyl at es _ al % Moi sture Pi ck- Up*

Sodi um Lauret h-5 Car boxyl ate EXAMPL@&. 2
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SodLu?ﬁ 'Ral ,)Qm&g? Car boxyl at e 50.2 20 [err] Sul fosuccinates

Tot al % Mol stur € ck- Up* Di sodi um Laureth Sul fosucci nate CT/U

33. 6 25 Phosphates 6/7 Total % Mi st ure ﬁ%‘é‘&é"i}p
Sodi um Monoal kyl (70% C12/ 30% C14) Phosphat e

21.1 30 Cl ass: Anphoterics Betaines

Total % Moi sture Pi ck-Up* Coco Betai ne

70. 0 Cocoam dopr opyl Betaine IVORY 48. 2 Pal m tyl am dopr opyl
Bet ai ne 46.5 35 | sost ear am dopr opyl Bet ai ne
44. 3
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- 24- Syl talnes Total % Moi sture Pi ck- Up*
Coceuari dopygﬂgmﬁﬂfr oxy Sul t ai ne 7/7 59.5 Ami ne Oxirdasuse1/es733
Total % Mbi sture Pick-Up* 5 Pal mityl Dinethyl Am ne Oxide
34.0 Myristyl Dinmethyl Amne Oxide 46. 0 Cocoam dopr opyl
Am ne -Oxi de : 43.3 Protein Derived

Total % Moi sture Pi ck-Up* 10 Na/ TEA Cl2 Hydrol yzed Keratin
34.7 *3 days, [err] Relative Hunidity Pol yneric skin mldness aids are

disclosed in the Small et 15
cationic polysaccharides and c

cationic synthetic polyners us

pol yal kyl ene

and Medcal f et al.

thmz*,ﬁmn

WO £ 0 0 NS £
- NEUTROGENA

patents. Both
pol ymers are di scl osed. The
i nvention are cationic
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i m=nes, et hoxypol yal kl ene inines, and pol y[ N-[-3-(di net hyl anmoni %ﬁﬁf'
propyl]-N -[3- (et hyl eneoxyet hyl ene di met hyl ammoni o) propyl Jurea 20
dichloride] the latter of which is available from M ranol Chem cal Conpany,
I ng. under the trademark of Mranol A-15, CAS Reg. No. 68555-36-2.
Preferred cationic polyneric skin conditioning agents of the present

I nvention are those cationic polysaccharidesy ef the 25 cationic guar
gum class wth nolecular weights of 1,000 to 3,000, 000. Mor e
preferred nol ecul ar wei ghts aSBAREDOALZD HADELWITBSA RIGID, These pol yners have

a pol ysacchari de backbayercstiphd #esH OF mhmmnrmaoxm Agmand a degree
of cationic substitution ranglng from about 0.04 per rogl ucose unit

to about 0.80 pef—30 ) vt h t he substltuent cationic
group being the l RFD‘é; §k§9§%~ égi i et h
e
3;" ‘.'r

[t Ead]
to the natsural poLys 53‘1?‘ Hac

and C-17 sold by Q§E
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10 CROSS-REFERENCE TO RELATED APPLICATION

This is a continuation-in-part application of U.S. Ser. No.

07/617,827, filed Nov. 26, 1990. '
JECHNICAL FIELD

This invention relates to neutralized carboxylic acid shaped

15 solid compositions, particularly cleansing bars, cakes, soap bars,
synbars and the like. '

BACKGROUND

Products made in the form of shaped solids, cakes and bars
are numerous. Cleansing bars are well known in the art.

20 Cleansing bars with reduced bar smear are reported in the
art. E.g., U.S. Pat. No. 2,988,511, Mills, issued June 13, 1961,
incohporated herein by reference, discloses a low smearing bar.

Bar smear, also-referred to as bar sloth, is the soft solid
or mush that forms at the surface of a bar when submerged in water

25 and is regarded by consumers as messy, unattractive, and uneconomical.

Products made in the form of shaped solids, cakes and bars
are numerous. E.g., certain high moisture and low smear personal
cleansing bars are disclosed in U.S. Pat. No. 4,606,839 Harding,
issued Aug. 19, 1986. Harding uses coconut and/or palm kernel oil

30 soap.

One only has to examine a used personal cleansing bars in
their bathroom to see that there is still a need for improved
cleansing bars with little or no smear.

The formation of rigid, soap curd fibers of sodium laurate is

35  reported by L. Marton et al. in a 1940 Journal of American Chemi-

-cal Society (Vol. 63, pp. 1990-1993). The report does not teach a
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benpefits described in this invention, the polymer nust have 35
characteristics, either structural or physical which allowit to be
suitably and fully hydrated and subsequently well incorporated into the
soap matrix. -25- A mld skin cleansing bar of the present invention can
contain fromabout 0.5%to about 20% of a mi xture of a silicone gumand a
silicone fluid wherein the gumfluid ratio Ls_fromabout 10:1 to about

1: 10, preferably fromabout 4:1 to about 1:4, nobst 5 preferably from

about 3:2 to abouyfiPity fob 'thE%ﬁPQéHFH?”%hH:éH JoPiRDAs haf/ﬁ.ehqgegeﬂgsslr sed
for use in shanpooiﬁﬁnd{or congl | oners.in U S. Pat. Nos. 4,906, 459, bb
et al., issued MIPEHPIgCIosedby Hares &fodl- golich, Jr. et al., issued

Japanese Pat. J5 7030-798, July 30, 1980, discloses trans-
parent solid framed or molded soap bar in which fatty acids
5 constituting the soap component are myristic, palmitic, and
stearic acids. A transparent soap is described in which at least
90 wt.% of the fatty acids which constitute the soap component are
- myristic acid, palmitic acid, and stearic acid. The product is
reported as a transparent, solid soap having good frothing and
10 solidifying properties, good storage stability, and a Tow irritant
~ effect on human skin. The process and transparent bar soap com-
position exemplified in Jap. J5 7030-798 do not appear to contain
synthetic surfactant.
It is also difficult to produce firm, non-sticky bars that
15 contain relatively high levels (15-40%) of moisture (especially in
the presence of most synthetic surfactants), hygroscopic surfac-
tants and/or higher levels of non-solids and soft solids, such as
water-soluble polyols and hydrocarbon greases.
SUMMARY OF THE_ INVENTION
20 The invention provides a shaped, solid three-dimensional
skeleton structure comprising: a relatively rigid, interlocking
mesh of neutralized crystalline carboxylic acid. In another
respect, the present invention provides an improved cleansing bar
which is comprised of said skeleton structure, i.e., the rigid,
25 interlocking mesh of neutralized carboxylic acid, preferably
sodium soap fibers. Some cleansing bars which comprise surpris-
ingly large amounts of water and other liquids while maintaining
their rigidity and excellent smear properties; even when allowed
~ to soak overnight in water.
30 RIEF CRIPTION OF THE FIGURES
Figures 1-8 show magnified views of bar samples of the
present invention. Figures 9 and 10 show magnified views of two .
different conventional soap bars. '
TA SCRIPTION OF FIGURES -
35 The Scanning Electron Microscopy (SEM) sample preparation
involves fracturing a shaped solid with simple pressure to obtain
a fresh surface for examination. The fractured sample is reduced
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Nov. 29, 1988; 4,741,855, Gote et al., issued May 3, 1988; 10

4,728,457, Fieler et al., issued March 1, 1988; 4,704,272, Ch et al., .

i ssued Nov. 3, 1987; and 2,826,551, Geen, issued March 11, 1958, all of
saiLd patents being incorporated herein by reference: The silicone conponent
can be present in the bar at a level which is effective to deliver a skin
m | dness benefit, for exam 15 ple, fromabout 0.5%to about 20%
preferably from about 1.5%to about 16% 3and nost preferably from about 3%

Lo ‘about ' 12% ofn t4ige ORGP $1288) toShﬁmsm@atEw'agaoaan 499 RP'rRkfngfignot o a

silicone with VI SCOQ an about 00, 000
centi st okes, p'j‘ ﬂéﬂ‘eéﬁl 9{; ‘?%‘r% 5aBBut W0 Sapple dﬁoﬂl""“tféo °p0o8" 20
centi st okes, alun{mum |SEM st8blusdogesijuen paint adhesiher eThe miemEdesampisi | i cone

with a nmass mhe%h@éd Vel Pémhsgervyaswtan%&goﬂp%ft goﬁizgmaiphquow and

wth a vi SCOSI ater centi e nol ecul ar
wei ght and>Svi sé%‘&% §g‘5f%efh‘i-?a]5§¥t i ?ﬁf%ﬁ tocreating dhposempde 1§ subjrsted ni ne

whether it is &ogvaouam #iof | aii geriod of time which is sufficient to allow
sufficient loss of bar moisture assuring acceptable coating
quality. After coating, the sample is transferred to the SEM
chamber and examined under standard SEM operating conditions with

10 an Hitachi Model S570 Scanning Electron Microscope in order to see
the skeletal (core) frame.

FIGS. 1 and 2 are copies of photographs of a highly enlarged
skeleton core structure comprising a rigid, interlocking mesh of
elongated neutralized carboxylic acid crystalline fibers. More

15 specifically FIGS. 1 and 2 are elongated C]2 sodium soap fibers,
entarged respectively at 5000X and 2500X magnifications. The
structure of FIGS. 1 and 2 are made with 5% soap; 94% water; and
1% sodium chloride. See Example 10 in Table 7 herein. Note that
larger fibers in the inter]ocking mesh can be composed of smaller

20  fibers. Also, note the "void" spaces. See FIG. 2.

FIGS. 3, 4 and 5 are copies of photographs of a skeleton
structure made with 25% sodium C12 soap; 74% water; and 1% sodium
chloride. The crystalline fiber-like structure is shown respec-
tively at 3000X, 5000X and 1000X magnifications.

25 _ FIG. 6 is a copy of a photograph of a skeleton structure made
with 20% disodium salt of 1,12-dodecanedioic acid. The crystal-
line fiber-l1ike structure is shown at 2000X magnification. See
Example 26.

FIG. 7 is a copy of a photograph of a skeleton {core) struc-

30 ture comprising crystalline 1lithium neutralized Cj4 carboxylic
acid mesh, shown at 1500X magnification. See Example 27.

FIG. 8 is a copy of a photograph of a cleansing bar (Exam-
ple I hereinbelow) comprising: coated Cj4-.}6 sodium soap fibers.
The fibers are coated and/or commingled with the other bar compo-

35 nents. The magnification is 1500X.

FIG. 9 shows a sample of a market IVORY® freezer bar made
with sodium/potassium coconut/tallow soap at 1000X on the scale.
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25 . The silicone gumand fluid are m xed together and incorporated into
the conpositions of the present invention. O her ingredients of the present
i nvention are selected for the various applications. E.g., perfunes can
be wused in fornmu- lating the skin cleansing products, generally at a |evel
of from 30 about 0.1%to about 2.0%of the conposition. Al cohols,
hydro- tropes, colorants, and fillers such.gs_talc, clay, water-insol-

ubl e, inpal pabl e cal cium carbonate and dextrin can al so be used. Cetearyl

al cohol is a m xtineeatr incthel IVORY dresoapl medesoIf3oatlr eservati ves, e.g. :

sodi um et hyl enedi am nefeet 5@3&«%@ g s(aﬁg)?éa‘)uf %5mark eg F%NA@t &mﬁ%’%t

| ess than 1% of the comnposi e i ncorporate e cl
products to preveld 28bll§P0%knd odor degradation. Anti bacterl al s can al so be

i ncorporated, usuallyI@FIGS. 1 and 2, the samples are first melted on a hot plate
5 and recooled on a glass slide. The other samples, FIGS. 3-10, are
samplies of original shaped solid structures or the conventional
bar prepared as set out herein.
TA DESCRIPTION OF THE INVENTION
~ The invention provides a shaped solid comprising two or more

10 phases. One phase is a crystalline skeleton structure comprising
a rigid interlocking, open, three-dimensional mesh of neutralized
carboxylic acid elongated crystals. The other essential phase
is an aqueous phase which is soft or flowable at 25°C.

More specifically, the skeleton structure is a relatively

15 rigid, interlocking, open, three-dimensional mesh of neutralized
mono- and/or di-carboxylic acid elongated crystals.

The terms: skeleton structure, skeletal structure, core, and
skeleton frame are often used interchangeably herein.

The term “"shaped solid" as used herein includes forms such as

20 bars, cakes and the like. The term "bar" as used herein includes
the same unless otherwise sbecified.

The term "mesh” as used herein means an interlocking crystai-
line skeleton network with voids or openings when viewed under
magnification by scanning electron microscopy.

25 In another respect, the present invention provides an
improved cleansing bar which is comprised of said skeleton struc-
ture. Some shaped solids are in the form of cleansing bars which
contain surprisingly high levels of said aqueous phase comprising
water, other 1liquids and soft materials. Notwithstanding the

30 presence of relatively large levels of an aqueous phase. the
preferred bars of the present invention maintain their rigidity
and excellent smear properties, even when allowed to soak over-
night in water. While not being bound to any theory, the shapec
solid comprising these phases is similar to a relatively rigid wet

35 sponge.

The crystalline phase comprises crystals in the form of
either interlocking platelets and/or fibers, preferably fibers.

This is the replac_emsnt’ shoet
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- 26 - levels up to 1.5% The above patents disclose or refer to such

I ngredi ents and formul ati ons which can be used in the bars of this

i nvention, and are incorporated herein by reference. Sone bars of this

i nyvention contain fromabout nore than 5% 5 to about 75% sai d sodi um
fatty acid soap fibers; fromabout 10%to about |ess than 94% water; and at
| east about 1% of another bar ingredient_ %elected from other soaps,

noi sturi zers, colorants, solvents, fillers, synthetic detergent

surfactants, Wkﬁéﬁmf SHigns{geel Wc%b&@@sﬁfaéﬂﬁumpﬁfagyneﬁ\e inter-
and m X

preservatives, ) 10, h f, . S b f t
conpri \s{e: | \r/mr e 1PﬁﬁW95%§u'{)%%0%‘ldi S%Qﬁ?réeg%%%g{’nf%?é&agmﬂ IBZE){"%&B{)?@S of at

| east about 50%heathrest-dimehaidnal alskpucturemi reyehavn nthel Drasencar bénreltasns of
whi ch at |east tabgw HAgR® Plvedl 6 SAker 26 bthert Yord! hiterdBfé Novks @end 15

single chain |l en :
g alTowed to soak overnight in water.

The strength of the skeleton structure can be measured
indirectly by the hardness of the shaped solid, as determined by
the resistance to penetration of the solid using a Standard
Weighted Penetrometer Probe. See Bar Harness Test below for more
details. The skeleton structure is of sufficient rigidity that a
20 mm thick or greater cleansing bar sample has a penetration of
from about zero mm to about 12 mm, preferably from about 1 mm to
about 10 mm, more preferably from about 3 mm to about 8 mm.

The present bars are distinguished from conventional trans-
parent bars based on crystal size, as well as other character-
istics. The crystals or crystal bundles that make-up the inter-
locking mesh. structure of the present invention preferably are of
a size_that diffracts light and consequently are greater than 400
nm in either diameter or length. On the other hand, conventional
transparent bars gain their - transparency by having crystal
diameters or length less than the wavelength of white light, which
is greater than about 400 nm and consequently do not diffract
light.

Once formed, a bar (shaped solid) comprising the rigid
skeletal structure of the present invention loses its rigidity

"when subjected to fracturing mechanical forces, e.g., those used

in a conventional plodded bar making process as disclosed in U.S.
Pat. No. 4,812,253, Small et al., or U.S. Pat. No. 4,820,447,
Medcalf et al.- This is because the fracturing mechanical forces
shear and break up the rigid, skeletal structure into smaller
pieces. Thus, when a bar of tQp present invention is sheared in a
plodder, a much softer bar results.

On the other hand, when a finished conventional bar is
plodded or replodded, the replodded conventional bar is still very
hard. See Example 28 and Table 12 for more details on this point.

This is the replacement sheet
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Sope bars of this invention conprise said fibers-which occupy from about 3%
to about 75% preferably from about 15%to about 40% of the volune of the
bar structure. Sonme bars conprise a rigid, |low smearing structure of: nore
20= than 5% to 75% sodium fatty acid soap conposed of at |east about 50%
saturated fatty al kyl chains having 12-24 carbon atons of which at | east
about 25% of said saturated fatty alkyl chagns is of a single chain |ength;
from about 10%to about 94% water; and about 0%to a total of about 70% of

OL her sel $CL led Zoag R d@iletal nalrra@lm_et ToRfdinst edbét.raamanhtewawupar%%fs_ out
FT01 i nter | ockethRRiTent I IR i ST apspd/E; ERRACHwERT RBatasar okt (g by ac d
soap i s conposedsurprisingesspectibafutthb9oinventiont thatt 4he \physical piopentiesavi ng
12-24 carbon at ogp e Wi Chsudh headr HardHes?SHBN 1Lt shr, SFeunglay fatty
al kyl - chai ns?]l S %1;0 a,si ngl e ﬁha‘l:rl:l sltgﬂqtng; "?trécri.]gékc%'rp arlr)ngslf\t S%%t 0 ‘about "40% by
wei ght of a hygr3PeRisnt 2hnLhecry 9 Cture, even

when the other phases make up a majority of the materials present.

In conventional bars, many components can impact the overall bar

physical properties because the components either modify the phase

and structure of the soap or synthetic surfactant components that

10 primarily determine the bar’s physical properties. The combina-

' tion of two or more phases (e.g., soap and aqueous solution)
drastically changes the colloidal structure, and consequently, the
physical properties of a conventional bar.

Thus, conventional bars are more limited in the type, levels

15 and composition of soft phase materials that can be incorporated
into the bar than the present invention. Such phases include most
materials that are either flowable liquids or materials that are
softer than the minimum hardness of an acceptable bar. These
phases include aqueous solutions, 1liquid crystalline phases

20 composed of water and surfactant, polymers; particularly sur-
factant-containing crystalline phases, and especially hygroscopic
surfactants, which tend to become soft and sticky when mixed with
water or other liquid phases including water-soluble organics
(e.g., propylene glycol “and glycerine), hydrophobic materials

25 (e.g., mineral 0oil, liquid triglycerides), or soft hydrophobic
materials, e.g., petrolatum, low melting paraffin, and low melting
triglycerides.

In physical terms, all these phases can be characterized as
being flowable liquids or so soft that a Standard Weighted Pene-

30 trometer Probe, as defined herein, will penetrate all the way
through a 12 mm thick sample. These phases can be selectively
included in the structure of the present invention without loss of
the interlocking mesh structure and certain desirable physical

properties.
35
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I c_surfactant wherein said hygroscopi ¢ synthetic surfactant
fromsurfactants which absorb at |east about 20%of its dry weight in water
and 80% Rel ative Hum dity in three 35

at [err]

Appear ance Ai ds Bar appearance (water-retaining and/ or shrinkage

prevention) aids are preferably selected fromthe group consisting of:
conpati ble salt and salt hydrates; 5

pol yol s,

out above in Table 4. \Watep

appear -

10

15

20

25

30

35

The invention is a shaped solid comprising a skeleton struc-
ture that is a relatively rigid interlocking, open three-dimen-
sional mesh of neutralized mono- and/or di-carboxylic acid elon-
gated crystals.

The preferred embodiment is a cleansing bar comprising at
least two phases: (1) an aqueous phase having a penetration value
of about 12 mm for a 12 mm deep sample; said agueous phase being
soft or flowable; (2) a rigid crystalline phase comprising a rigid
crystalline phase skeleton structure comprising an interlocking,
open three-dimensional mesh of neutralized mono- and/or di-car-
boxylic acid elongated trystaIs; ‘wherein said cleansing bar
comprising said rigid crystalline phase skeleton structure and
said aqueous phase has a penetration value of of from zero to
about 12 mm for a 25 mm deep sample; and wherein said penetration
values are measured as 25°C using a 247 gram Standard Weighted
Penetrometer Probe having a conical needle attach to a 9 inch
(22.9 cm) shaft weighing 47 grams, with 200 grams on top of said
shaft for a total of said 247 grams, said conical needle having a
19/32 inch (1.51 cm) top and a 1/32 inch (0.08 cm) point.

The above cleansing bar is preferred when said neutralized
carboxylic acid is selected from the group consisting of: lithium
and/or sodium neutralized: monocarboxylic acid (soap) and/or
dicarboxylic acid; and mixtures thereof; wherein said monocar-
boxylic acid has a fatty alkyl(ene) chain of from about 12 to
about 24 carbon atoms; wherein said dicarboxylic acid has a fatty
alkyl(ene) chain of from about 12 to about 18 carbon atoms; and
wherein at lTeast about 80% of said carboxylic acid has saturated
alkyl(ene) chains; and wherein said rigid crystalline phase
skeleton structure occupies from about above 3% to about 75% of

said cleansing bar by volume; and wherein said neutralized car- .

boxylic acid comprises from about above 5% to about 75%; and
wherein said cleansing bar contains from about 15% to about less
than 94% water by weight of said cleansing bar.

The above cleansing bar is preferred when at least 80%.
preferably 90%, of the carboxylic acid has the following generai
formula:

This is the replacement shaet
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ance of the bar soaps of the present invention. Sone preferred 10

wat er - sol ubl e organics are propyl ene glycol, glycerine, ethylene glycol,
sucrose, and, urea, and other conpatible polyols. A particularly suitable
wat er -sol ubl e organic is propyl ene glycol. O her conpatible organics

i nclude polyols, such as ethylene glycol or 1,7-heptane-diol, '
respectively the nono- and 15 pol yet hyl eng and propyl ene glycols of up to
about 8,000 nol ecul ar weight, any [err] alkyl ethers thereof, sorbitol,

gl ycerol, glycose, diglycer@Hg)a suth es¢CHz)pactose, Mrdextrose, 2-pentanol,
1- but anol, nono- -di- and triethanol anmoni um 2-am no-1-butanol, and the

|l i ke, especially the polyhydric al cohols. 20 The term "polyol" as
used herein includes non-reducing sﬁgar, e.g., sucrose. Sucrose-wi ||

not reduce Fehl i pfereia®l ution and therefore is classified as a

“non-reduci ng' di sac&hgrg cle.8 lgglfh'ss ot herwi se specified, the term"sucrose"

as used herein includes sucrose, 1ts derivatives, and simlar non-reducing
sugars and each a, b = 0 to 20 _

0

H, OR, 0-C-R, R, or mixtures thereof
R C1-C3 alkyl, H, or mixtures thereof
M Na, Li, or mixtures thereof.
The above cleansing bar is more preferred when said a + b =
10-16; each of said a, b = 0-16; said X = H, OR; R = H; and M =
Na.

X

10

The above cleansing bar is highly preferred when said elon-
gated crystals are composed of fiber-like sodium fatty acid soap
of which at least about 25% of said saturated fatty alkyl chains
is of a single chain length; and wherein said bar contains: from
about 15% to about 75% of said sodium soap; wherein the ratio of
said unneutralized (free) carboxylic acid to soap is from about
1:2 to about 0. In other words, the free fatty acid is no more
than 50% by weight of the soap in the formulation.

The above cleansing bar is preferred when said bar contains
said sodium soap and water; and from about 2% to about 60% of a
synthetic surfactant selected from the group consisting of: alkyl
sulfates, paraffin sulfonates, alkylglycerylether sulfonates, acyl
sarcosinates, jmethylacyl taurates, linear alkyl benzene sulfo-

nates, N-acyl glutamates, alkyl glucosides, alpha sulfo fatty acid

esters, acyl isethionates, alkyl sulfosuccinates, alkyl ether
carboxylates, alkyl phosphate esters, ethoxylated alkyl phosphate
esters, methyl glucose esters, protein condensates, alkyl amine
oxides, alkyl betaines, alkyl sultaines, the alkyl ether sulfates
with 1 to 12 ethoxy groups, and mixtures thereof, wherein said
surfactants contain Cg-C22 alkyl chains.

The above cleansing bar is preferred when said synthetic sur-
factant is hyg}oscopic; said hygroscopic surfactant being defined
as a surfactant which absorbs at least 20% of its dry weight in

15

20

25

30

35
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25 simlar polyols which are substantially stable at a soap pro- cessing
tenperature of up to about [err] e.g., trialose, raffinose, and stachyose;

and sorbitol, lactitol and naltitol. Conpatible salt and salt hydrates are
used to stabilize the bar soap appearance via the retention of water.
Some. preferred 30 salts are sodium chloride, sodium sulfate,

di sodi um hydrogen phosphate, sodi um pyrophosphate, sodiumtetraborate.
Ceneral ly, conpatible salts and salt hydrates include the sodium

potassi um opARKUR 263 G gr@oxagwmwﬂuumi)hyum tAAEk AEPO Y BgAlins Of
I norgani ¢ aci ds and snal .c?r ons or_less) 35 car boxyl'1 c or ot her
organi ¢ aci ds, S3idoPaedsoredahiyel nyOPaiMedlingng i xtures thereof, are

appl i cabl e. The Theraibgedicieanding bamcisugeefdrired iwhen baidrihggrosgopiicat e.
metasilicate, £HJ¥QQ£HH%SW?a§é%ec£aH'Q?om the group consisting of alpha sulfo
) fatty acid esters; alkyl sulfates; alkyl ether carboxylates; alkyl
betaines; alkyl sultaines; alkyl amine oxides; alkyl ether sul-
fates; and mixtures thereof. |

The above cleansing bar is preferred when the ratio of said
water to said soap is from about 1:1 to about 5:1; said water is

10 present at a level of from about 25% to about 60%; wherein said
fatty alkyl chains are Cj4 to C22 and said soap level in said bar
is from about 15% to about 35%; wherein at least about 85% of said
alkyl chains are saturated; wherein the weight ratio -of said
unneutralized (free) carboxylic acid to said soap is from about

15 1:4 to 0; and wherein said synthetic surfactant level is from
about 4% to about 25% by weight of the bar and said surfactant is
selected from the group consisting of: sodium acyl isethionates,
sodium acyl sarcosinates, sodium alpha sulfo fatty acid esters,
sodium paraffin sulfonates, sodium ‘alkyl ether sulfates, sodium

20 alkyl sulfates, sodium linear alkyl benzene sulfonates, alkyl
betaines, alkyl sultaines, and trialkyl amine oxides.

The above cleansing bar is preferred when the ratio of said
water to soap ratio is from about 1.5:1 to about 2:1; the ratio of
said unneutralized {free) carboxylic acid to said soap is from

25 about 1:6 to 0; said water level is from about 30% to about 45%;
said fatty alkyl chain is from about C14 to about Cjg; wherein at
least about 95% of said alkyl chains are'saturated; said soap
level is from about 15% to about 30%; and said synthetic sur-
factant level is from about 8% to about 16%.

30 The above cleansing bar is preferred when said bar contains
from about 0.1% to about 40% of a hydrophobic material selected
from the group consisting of: microcrystalline wax, petrolatum,
carnauba wax, palm wax, candelilla wax, sugarcane wax, vegetable
derived triglycerides, beeswax, spemaceti, lanolin, wood wax.

35 shellac wax, animal derived triglycerides, montar, ozokerite,
ceresin, and Fischer-Tropsch wax.

[@r"
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- 28 - phosphate, polyphosphate, netaborate, tetraborate, and carbonate.
The organic salts include acetate, formate, nmethyl sulfate, and citrate.
Wat er - sol ubl e ami ne salts can al so be used. Monoet hanol - 5 am ne,

di et hanol am ne, and tri et hanol ammoni um (TEA) chloride salts are preferred.
Al'um nosilicates and other clays are useful in the present invention. Some
preferred clays are disclosed in U S Pat . Bb 4,605,509 and 4, 274, 975,

i ncorporated herein by reference. - 10 her types of clays include

zeolite, kaolinite, gpotyRLLlchn 'nt,ebavat&apmf%\vmfa whbd g BEEORARs and

hal | oysite. Anat her

based waxes (par &ren r#g‘"llﬁ @hote y@@ﬁ%/ 35% Ak, sadﬂdhlﬁé‘f’?'!ﬂbéﬁ mte"\ﬁégé?hﬂﬂtéd based
waxes (carnauba, fpsn theegroupSconssstingl of | petrotatgmrandneaxyasaidipetyeeumbl e

derived triglycey h&ieﬁ;{ and mixtures thereof melting melting about 49°C (120°F)
5 to about 85°C (185°F).

The above cleansing bar is preferred when said bar comprises
from about 5% to about 25% by weight of the bar of paraffin wax.

The above cleansing bar is preferred when said bar contains
from about 1% to about 50% of a non-volatile, water-soluble,

10 nonionic organic material having a solubility of at least 5 parts
in 10 parts of water; and wherein said water-soluble nonionic
organic material is selected from the group consisting of a polyol
of the structure:

R} - O(CH2 - CHO)pH
15 R
R2
where R} = H, C1-C4; Rz = H, CH3; and n = 1-200;
C2-Cip alkane diols; sorbitol; glycerine; sugars; sugar deriva-
tives; urea; and _
- 20 ethanol amines of the general structure (HOCH2CH2)xNHy where x =
1-3; y = 0-2; and x+y = 3, and mixtures thereof.

The above cleansing bar is preferred when said bar contains
from about 2% to about 40% of said non-volatile, water-soluble.
nonionic organic material.

25 The above cleansing bar is preferred when said non-volatile,
water-soluble, nonionic organic material comprises from about 5%
to about 20% by weight of the bar; and wherein said: organiE
material is selected from the group consisting of: propylene
glycol, glycerine, sucrose, and urea, and mixtures thereof.

30 The above cleansing bar is preferred when said bar contains
said sodium soap, said water, and said synthetic surfactant, and
from about 0.1% to about 70% of other ingredients selected from
the group consisting of:

from about 1% to about 10% said potassium soap;

35 from about 1% to about 35% said magnesium soap;

from about 1% to about 35% said calcium soap;

from about 1% to about 15% trietfanolammonium soap;
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ani mal

her ei n.

waxes (beeswax, spenmaceti, wool wax, shellac wax, and ani mal derived
triglycerides), mneral waxes (nontar, ozokerlte and cereS|n) and

synt heti c waxes (Fischer-Tropsch). A preferred wax is used in the Exanples
A useful wax 20 has a nmelting point (MP.) of fromabout 120F to

about [err] _ _ _ _
paraffin wax is a fully refined petrol eumwax having a nelting point
rangi ng fromabout [err] to about 14OF felk] This wax is odorle?s a?d | |
tastel ess and neets_FDA u rene use, as coatings for food an
f ood packages. Sucﬁr%ﬁé‘?q‘qi h% °|"Eaﬁ9?‘l VSAW%]MN%"&WP?& ubley. A very
suitabl e paraffin can bmatdrﬁaﬂmed]edted fewanthiecgrdupoconsiet figae € adad c firl
Conpany of Ghi o under tE?rbtohi’éjeeaH@ g.act owax R-133. Qther suitable waxes
aré sold by the hbt%onal the_trade nanes of 9182 and

6971,

respectlvely

10

15

20

25

30

35

[err], preferably fromabout [err] to about [err] A preferred

"ha'en%gwa 9 0%?% oFoh pobymerip skinrfeel aid;

wherein said polymeric skin feel aid is selected from
the group consisting of cationic polysaccharides,
preferably cationic guar gum with molecular weights of
1,000 to 3,000,000; cationic polyalkylene imines,
ethoxypolyalkylene imines, and poly[N-[-3-(dimethyl-
ammonio)propyl]-N';[B-ethyleneoxyethylene dimethylammo-
nio)propyl]urea dichlioride]; silicone gum; and silicone
fluids; JR polymers; Celquat®;

from about 0.5% to about 25% of aluminosilicate clay and/or

other clays; wherein said aluminosilicates and clays are
selected from the group consisting of zeolites:; kaolin,
kaotinite, montmorillonite, attapulgite, illite, benton-
ite, halloysite, and calcined clays;

from about 1% to about 50% of salt and salt hydrates; and

mixtures thereof; and wherein said salt and salt hydrate
have a cation selected from the group consisting of:
sodium, potassium, magnesium, calcium, aluminum, lithi-
um, ammonium, monoethanol ammonium, diethanp]ammonium,
and triethanolammonium; and wherein said salt and salt
hydrate have an anion selected from the group consisting
of: chloride, bromide, sulfate, metasilicate, ortho-
phosphate, pyrophosphate, polyphosphate, metaborate.
tetraborate, carbonate, bicarbonate, hydrogen phosphate,
methyl sulfate, and mono- and polycarboxylate of 6
carbon atoms or less.

The above cleansing bar is preferred when said elongated
crystals contain platelets and wherein said soap consists of
lithium neutralized monocarboxylic acid. _

- The above cleansing bar is preferred when said elongated
crystals are fiber-like and wherein said neutralized dicarboxylic
acid is the disodium salt 1,12-dodecanedioic acid and wherein said
neutralized dicarboxylic acid comprises from about 20% to about
70% by weight of said bar.
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The paraffin preferably is present in the bar in an anount ranging from
about 5% to about 20% by wei ght. The paraffin ingredient is used in
the product to inmpart skin mldness, plas- 35 ticity, firmess, and
processability. It also provides a glossy |ook and snooth feel to the bar.
The paraffin ingredient i.s optionally supplemented by a - 29 -

m crocrystalline wax. A suitable mecrgcrystalline wax has a nelting
poi nt ranging, for exanple, fron1about ngr] to about [err] preferably
fromabout [err] to about | 1. X heyl.d meet the FDA
requirenents 5 for food grave £ WX € A ver U|table

mcro- crystalline vﬁa)P"P'éeséb?élN%H‘Q rtB'Fn Y%(Preﬁ%"'rﬁ°€a4]e€6§fﬁan§ﬁ ultiehet he

present invention comprises the steps of:
1. forming an aqueous molten liquid comprising about 15% to
5 about 94% water and from about 6% to about 75% by weight
said neutralized carboxylic acid;
I11. pouring said molten liquid into a bar shaped mold; and
III.. crystallizing said molded molten liquid by cooling to
provide said cleansing bar.

10 The above process is preferred when the aqueous molten liquid
is made by neutralizing an aqueous mixture of said carboxylic acid
with sodium hydroxide or 1lithium hydroxide with stirring at a
temperature of from about 50°C (120°F) to about 95°C (205°F).

The above process is preferred when from about 2% to about

15 15% by weight of said bar is a "crystallization enhancing salt"
selected from the group consisting of: sodium or lithium salt of
sulfate, chloride, acetate and citrate, and mixtures thereof.

The above process is preferred when said aqueous molten

liquid aqueous phase contains from about 2% to -about 40% of a

20 solubilizing aid selected from the group consisting of:

(a) non-volatile, water-soluble nonionic organic solvents
selected from the group consisting of: a polyol of the
structure:

, Ry - O(CH2 - CHO)pH
25 ]
R2
where R} = H, C)-C4; R2 = H, CH3; and n = 1-200;
C2-Cjo alkane diols; sorbitol; glycerine; sugars; sugar
derivatives; urea; and
30 ethanol amines of the general structure (HOCH2CH2)xNHy
where x = 1-3; y = 0-2; and x+y = 3;

(b) alcohols of from 1 to 5 carbon atoms;

(c) synthetic surfactant selected from the group consisting
of: alkyl sulfates, paraffin sulfonates, alkyl glyceryl

35 ether sulfonates, anionic acyl sarcosinates, methyl acyl

taurates, linear alkyl benzene sulfonates, N-acyl
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trade nane Multiwax X-145A. The mcrocrystalline wax preferably is present
in the bar in an anpunt ranging fromabout 0.5%to ab ut 5% by weight. The
m crocrystalline wax ingredient inparts 10 pl ability to the bar at room

t emper atures. EXAMPLES The foll ow ng exanples are illustrative and are not
intended to limt the scope of the invention. Unneutralized or "free"
fatty acids, as used in the exanples, arg of the sane chain 15 | engt hs as
t hose used to nmake the soaps, unless otherw se speci- fied. Al levels and

raﬂgeS, t enper a}gurgs,Agmuhwes,eaml tgaadohg_éei Nalpht e sapRer ]g%itﬂyatmias unl ess
ot herwi se specifi ed. rane- Proce I [ t : e _Present

I nvention The cl eansi 'naf{?gﬁs a:D‘-'P{?t h%%g((og\at%s agg)él %Eh@’%g‘;c‘?'ﬁgéﬁ“ofrgﬁm ng 20
procedure unl ess ot her 8thes sirhexylagas, m1kyl phosphateiepteroc@thawlatrdopyl ene

gl ycol, sodium chl ori dgikyanghosphete EstérsydmdthylagRicos@nésters,N protdinot her

raw 5 condensates, alkyl amine oxides, alkyl betaines, alkyl

sultaines, the alkyl ether sulfates with 1 to 12 ethoxy
groups, and mixtures thereof, wherein said surfactants
contain Cg-C22 alkylene chains; and

mixtures thereof; and

10 wherein said solubilizing aid is added to increase the level

of said neutralized carboxylic acid dissolved in said con-

tinuous molten aqueous phase in step I. '

The above process is preferred when said aqueous phase
contains from about 20% to about 100% water by weight of said

15 aqueous phase. '

The above process is preferred when said rigid crystalline
phase contains from about 75% to about 100% of said neutralized
carboxylic acid by weight of said crystalline phase.

The above process is preferred when said bar has a pene-

20 tration value of from about 3 mm to about 9 mm for said 25 mm bar
sample.

The above process is preferred when said bar has miscel-
laneous non-carboxylic acid phases comprising droplets or crystals
selected from waxes, petrolatum, clays, and the like.

25 A highly preferred embodiment of the present invention is: a
personal cleansing bar composition comprising a rigid, crystalline
interlocking mesh of elongated sodium soap crystals; said soap bar
comprising: from about 15% to about 50% sodium fatty acid soap
composed of at least about 50% saturated fatty alkylene chains

30 having 12-24 carbon atoms of which at least about 25% of said
saturated fatty alkyl chains is of a single chain length; from
about 15% to about 60% water; and from about 2% to about 60% by
weight of a hygroscopic synthetic surfactant wherein said hygro-
scopic synthetic surfactant is selected from surfactants which

35 absorb at least about 20% of their dry weight in water at 26°C and
80% Relative Humidity in three days.
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material s) are .m xed and heated to [err] 2. Caustic solution (50% sodi um

hydr oxi de) is added and the 25 mxture is stirred unti

snooth formng an aqueous nolten liquid conprising from 15%to 94% wat er
and from5.5%to 75% soap (neutralized carboxylic acid). The tenperature
during neutralization of the nolten liquid increases to [err] 30 3.

QG her ingredients are added preferably in the follow ng order and the
tenperature is maintained at [err] coco bed4i he; sodi um | aur oyl

ydrated zeol i te (syfPRotheve NG aREretFeg CRERBRA,. CiBShdiRa hEY ishors
35 ipeefarmed iwhendsadid hygroscapic symidenin tsunfadtgot disnisgientedi s
poured into shapggof®hdSgroup consisting of alpha sulfo fatty acid esters; alky)
sulfates; alkyl ether cérboxy1ates; alkyl betaines; alkyl sul-
5 taines; alkyl amine oxides; alkyl ether sulfates; and mixtures
thereof.

This highly preferred personal cleansing bar is more pre-
ferred when said bar containse from about 0.5% to about 40% of
salts and/or salt hydrates selected from the group consisting of:

10 sodium chloride, sodium sulfate, disodium hydrogen phosphate,
sodium pyrophosphate, sodium tetraborate, sodium acetate, sodium
citrate, and other compatible salts of inorganic acids and short
chain organic acids.

A highly preferred cleansing bar comprises: various combi-

15 nations of the core structure of sodium soap fibers, water, mild
synthetic surfactants, bar appearance stabilizers, skin mildness
aides and other cleansing bar adjuvants. Such preferred bar can
be formulated to have essentially no bar smear.

' Some preferred bars of the present invention comprise: a

20  rigid, interlocking mesh of neutralized carboxylic acid fiber-like
core consisting essentially of sodium fatty acid soap composed of
at least 50% saturated fatty alkyl chains having 12 to 24 carbon
atoms. Preferably at least about 25% of said saturated alkyl
chains are of a single chain length. :

25 Some compositions of this invention comprise- the above-
defined rigid mesh with water and without water. These compo-
sitions must be formed with water or another suitable solvent
system. The compositions can be made with large amounts of water
and the water level in the final composition can be reduced to as

30 “low as about 1% or 2%.

However, it is a special advantage of some structures de-
scribed herein that they can be dehydrated without loss of the
integrity of the mesh. Some preferred shaped solids can be
dehydrated without appreciable change in their outer dimensions.

35 Other bars shrink while maintaining their three-dimensional form.
Some bars herein have the unique characteristic that they are not
destroyed by dehydration.

This is the replacement shoet

% 2 SEP 8%

Date:



- 30 - 5. The nolten liquid crystallizes (solidifies) on cooling to room
tenperature and the resultant bars are renoved fromthe nolds. The bars of
t he exanpl es are nade using the above general 5 procedure, unless
otherw se specified. It is inportant to note that, when the formul ations
whi ch are used in the Exanples of the present invention are subjected to a
conventional plodding or freezer process very soft or no bars are forned.
Exanple Il is a very hi ghly preferred ovirall bar. 10

TABLE 5 Preferred Bars Ex. |V In%redlent

(W. % (W .9 More chRﬂeg@bars(q@ tqs qq&sgngﬁg%ﬁgﬁlon comprise a s
20 -tal structure comprising other salts of fatty acids selected from
potassium, magnesium, triethanolammonium and/or calcium soaps used
in combination with the selected levels of sodium and/or lithium
5 soaps. More complex cleansing bars can contain surprisingly large
amounts of water, mild .synthetic surfactants, bar appearance
stabilizers, skin mildness aids and other cleansing bar adjuvants;
yet are mild and have very good low smear.
Tables 1-3 set out some preferred bars which are made with
10 the sodium salts of the fatty carboxylic acid (FA) soap.
‘The percentages, ratios, and parts herein are on a total
composition weight basis, unless otherwise specified. All levels
and ranges herein are approximations unless otherwise specified.

JABLE 1
15 WMM
.. More Most
Preferred ) Preferred' Preferred
Water Leve] 15-94% 25-60% 30-45%
Water:Soap Ratio 0.7:1 1:1-5:1 1.5:1-2:1
20 FA Chain Length C12-24 C14-22 C14-18
FA Soap Level in |
Total Formulation 6-50% 15-35% 15-30%

A1l highs and Tows are not necessarily shown in Table 1. For
25 example, some selected sodium soap can be used at a level up to
about 75%. Thus, the range is from about 5% to about 75%. The
preferred levels and ratios can vary from cation to cation, etc.,
and from mono- to polycarboxylic acids.
The bars shown in Table 1 are made with the level of water
30 indicated, but the water level of the final bars can be reduced to
provide bars which contain reduced levels of water or even little
or no water. A preferred level of water is from about 20% to
about 80% by weight of the bar.
Table 2 below shows some preferred levels of soaps of a
35 single FA chain length. Table 3 shows some preferred levels of
unsaturation in the FA’s used in the compositions of the present
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15. Na Cl16 Soap - - 20 16 K

Cl6 Soap - - - 4 Free Fatty Acid
1 1 1 1 Sodi um Laur oyl Sarcosinate 7
7 - 12 - 20 Sodi um Al pha Sul fo Methyl Cocoate

- - - 7 Coco Betai ne 5 5

7 5 Sodi um Chl ori de 3.0 3.0 3.0 3.0
Pr opyl ene 'd ycol 14.5 14.5 - 16 - 14 5 15.0 25

Wﬂ;gf ,eﬂ éeglyl teirﬁ‘te‘nﬁo%m r%?n'elﬁrce%rer)ed ggmag's'i(%ions contain little Qrmqigggftfi n

(M P.=55[err]) chagn5 FA's of 6.t8n carbon 4atoms or -lePesfurfhe terms
1 1 "soap", "Fatty acid (PA)39alts" and "MHoBirboxylic acid salts” as S’ 2°
37ﬁ~25, 3L. ggéed herein are sometimes interchangeable. "Soap" is used since
5 it is easier to relate to and is the preferred embodiment.
' TABLE 2
The % Soap of Single Chain Length
{of Total Fibrous Soap Content)

More Most
10 Preferred Preferred - Preferred
C12-24 25-100% 50-100% 75-100%
JABLE 3
The Total % Unsaturated or Low {Cig or less) Chain Length Soaps
15 More
Broad Preferred P[eferred
C12 0-15% 0-5% 0-1%
C14-24 0-50% 0-10% 0-1%
20 The highs and lows of some key preferred optional ingredients

for complex soap bar compositions of this. invention are set out in
Table 4. None of these ingredients is essential for the basic,
preferred bar core structure. Zero is the lowest level for each
optional ingredient. Some preferred bars can contain a total.of

25 from about 0.1% up to about 70% of such ingredients. The idea
here is that the core bars can contain large amounts of other
ingredients besides soap and water. The levels set out in Table 4
are particularly illustrative for bars containing from more than
5% to about 75% selected sodium soap and other ingredients.

30 It should be understood that solid shapes can be made with
just lithium soap or just neutralized polycarboxylic acid, but
would be expected to be somewhat different from the levels and
ratios given for sodium soaps.

35
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Har dness () 5.5 6.4 4.2 5.1 Snear

9.5 9.0 8.5 - 8.5 Description of Testing for Exanples 35
Bar Hardness Test 1. The hardness of a bar is determ ned by neasuring at
[err] the depth of penetration (in nm into the bar of a 247 gram - 31 -

St andard Wei ghted Penetroneter Probe having a conically shaped needl e
attached to a 22.9 cm (9 inch) shaft mei?hing 47 granms with 200 granms on
top of said shaft. A hardness neasurengn Tof 5 nmor |less indicates a very
hard bar; 5-10 mmindi cates a noder at el 4 hard bar; 10-12 mm

i ndi cates a sonmewhat soft bar of nar&%ﬁﬁ?—acceptance; and greater than 12

mm indicates a very sof Hidisra ws Wt.% of Other Ingredients for
More Complex Sodium Soap Bars
More Most
5 Preferred Preferred Preferred
Neutralized Dicar-
boxylic Acid 1-40% 2-30% 5-25%
Lithium "Soap” : . 1-40% 2-30% 5-25%
Potassium Soap 1-10% 2-10% 5-8%
10 Magnesium or Calcium Soap 1-35% 1-12% 3-8%
Triethanolammonium Soap 1-15% 2-15% - 5-10%
Synthetic Surfactant 1-60% 4-25% 8-16%
Other Salts and
Salt Hydrates 0.5-50% 1-25% 2-15%
15 Non-Volatile, Water-Soluble
" Nonionic Organics 1.0-50% 2-40% 5-20%
Polymeric Mildness
Enhancers 0.1-20% 0.25-10% 1-5%
Waxes 0.1-40% 2-35% 3-10%
20 Other Impalpable
' Water-insolubles 1-60% 4-25% 8-16%
Aluminosilicates/Clay 0.5-25% 1-10% 3-8%

The soaps useful in the present invention can be of the same

25  alkyl chain lengths, i.e., which are selected from the 12 to 24

‘carbon atoms as set out in Table 2. The same chain lengths apply

for the other non-sodium soaps used in the bars of the present
invention.

The sodium soap is preferably at least about 50% of the soap

30  present in the bar.

The levels of potassium soap and/or triethanolammonium soap
should not exceed one-half, preferably one-third, more preferably
less than one-fourth, that of the sodium soap and the level of
magnesium soap should not exceed about one-third of the level of

35 sodium soap, and is preferably less than about one-fourth that of
the sodium soap.
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I s; unacceptable for nost uses. This defines "hardness” as used herein

unl ess ot herw se specified. Bar -Snear Test 10 2. The snear grade
is determned by a (1) placing a soap bar on a perch in a 1400 nm di anet er
civcular dish; (2) adding 200 m of roomtenperature water ta the dish such
that the bottom3 mm of the bar is subnerged in water; (3) letting the bar
soak over- night (15 hours); (4) turn the bar over and grade qualitatively
15 for the conbined anount of snear, ant® characteristics of snear depth

of snmear on a scale ere, 10 equal s no snear 9.5 e
amount, 5.0-7.5 equa'mE Eﬂ]-:] ? @?‘Féa?%"’érm"&r ﬂt&- Hp sjoa rﬁl‘@PL pd'& %",' and
4.5 or |ess equaidyveoty pxaeedswoperhal Conpraferatilysoae-thard, of cthe sodium

SQFEGUARD[err], §§§T[err] | VORY[err], and 20 LAVA[ err], have snears of
about 5, 6, 6,
Shr:Jnkage Test an Ther %39’5\% eJe¥ergen§ cons%b{ueml. \E the Bar compos1t|i3)onrs

5 of the invention can be designated as being a detergent from the
class consisting of anionic, nonionic, amphoteric and zwitterionic
synthetic detergents. Both low and high lathering and high and
low water-soluble surfactants can be used in the bar compositions
of the present invention. .

10 Examples of suitable synthetic detergents 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, incor-
porated herein by reference. '

Example§ include the water-soluble salts of organic, sulfonic

15 acids and of aliphatic sulfuric acid esters, that is, water-sol-
uble salts of organic sulfuric reaction products having in the
molecular structure an alkyl radical of from 10 to 22 carbon atoms
and a radical selected from the group consisting of sulfonic acid
and sulfuric acid ester radicals.

20 Synthetic sulfate detergents of special interest are the
normally solid alkali metal salts of sulfuric acid esters of
normal primary éliphatic alcohols having from 10 to 22 carbon
atoms. Thus, the sod1um and potassium salts of alkyl sulfuric
acids obtained from the mixed higher alcohols derived by the

25 reduction of tallow or by the reduction of coconut 6il, palm oil.
stearine, palm kernel oil, babassu kernel 0il or other oils of thg
coconut group can be used herein.

Other aliphatic sulfuric acid esters which can be suitably
employed include the water-soluble salts of sulfuric acid esters

30 of polyhydric alcohols incompletely esterified with high molecular
weight soap-forming carboxylic acids. Such synthetic detergents
include the water-soluble alkali metal salts of sulfuric acid
esters of higher molecular weight fatty acid monoglycerides such
as the sodium and potassium salts of the coconut oil fatty acid

35 monoester of 1,2-hydroxypropane-3-sulfuric acid ester, sodium ang

" potassium monomyristoyl ethylene glycol sulfate, and sodium and
potassium monolauroyl diglycerol sulfate.
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3.. Shrinkage is neasured by placing a freshly made un- wapped bar in
a roomthat is held at [err] and 15%rel ative 25 humdity for one week.
The amount of shrinkage fromthe original bar shape is determ ned on a
qualitative scale where 0 indicates no shrinkage, + indicates slight
shrinkage, ++ indicates noderate shrinkage, and +++ indicates great
shrinkage. In Tables 6 and 7, soap bars 1-10 are set out to show bar 30
har dness, snear and shrinkage for [err} B kyl chain soaps as shown. The

preferred al kyl chai n soaps, of the present invention are set_out above in
Tables 1 and 2. Théhe tséP"rhe“Rs'“"f%é apd, gther; getiopyl materials usgful
conpar ati ve exsmmdoaveritional cleaning products are also useful in the present

invention. In fact, some ingredients such as certain hygroscopic
synthetic surfactants which are normally used in liquids and which

5 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

10 full of synthetic surfactant disclosures.. Some preferred surfac-
tants as well as other cleansing product ingredients are disclosed
in the following references:

Pat. No. Issue Date Inventor(s)
4,061,602 1271977 Oberstar et al.

15 " 4,234,464 11/1980 Morshauser
4,472,297 9/1984 Bolich et al.
4,491,539 1/1985 Hoskins et al.
4,540,507 9/1985 Grollier
4,565,647 1/1986 Llenado

20 4,673,525 6/1987 Small et al.
4,704,224 11/1987 Saud
4,788,006 1171988 Bolich, Jr., et al.
4,812,253 3/1989 Small et al.
4,820,447 4/1989 Medcdlf et al.

25 4,906,459 3/1990 Cobb et al.
4,923,635 5/1990 Simion et al.
4,954,282 9/1990 Rys et al.

A1l of said patents are incorporated herein by reference. Some
preferred synthetic surfactants are shown the Examples herein.

30 Preferred synthetic surfactant systems are selectively designed
for bar appearance stability, lathef, cleansing and mildness.

It is noted that surfactant mildness can be measured by a
skin barrier destruction test which is used to assess the irri-
tahcy potential of surfactants. In this test the milder the

35  surfactant, the lesser the - skin barrier is destroyed. Skin
barrier destruction is measured by the relative amount of radio-
labeled water (3H-Hp0) which passes from the test solution through

Thiz s the replacement shoef

Duie. = 9 SFP 1996



- 32 - TABLE 6 Single Saturated Chain Length Sodi um Soap/ Water Study Ex.1

Ex. 2 Ex. 3 Ex. 4 Ex.5 I ngredient W . % W . %
W . % " W. % W.%5 Sodi um Soap [err] 33
- . - [err] - 33 . - [err]
- - 33 [err] - - -
33 - 10 - Jerr] 20 -° - -
- 33 Free Fatty Acid 1.0 ~%- 19 1.0 1.0
2.0 Excess Sod| 0 1.0
10 'ﬂﬁ‘e'—y%?%%r&? iHE9 Qﬁboﬂh'yg?n&?glcal guﬂ‘eé containkd "ésthe
65 64 diffusate chamber. This test is described by T.J. Franz in the
nv rma » 1975, 64, pp. 190-195; and in U.S. Pat. No.

4,673,525, Small et al., issued June 16, 1987, incorporated herein

5 by reference, and which disclose a mild alkyl glyceryl ether
sulfonate (AGS) surfactant based synbar comprising a "standard"
alkyl glyceryl ether sulfonate mixture. Barrier destruction
testing is used to select mild surfactants. Some preferred mild
synthetic surfactants are disclosed in the above Small et al.

10 patents and Rys et al. Some specific examples of preferred
surfactants are used in the Examples herein.

Some examples of good lather enhancing detergent surfactants,
mild ones, are e.g., sodium lauroyl sarcosinate, alkyl giyceryl
ether sulfonate, sulfonated fatty esters, paraffin sulfonates, and

15 sulfonated fatty acids.

Numerous examples of other surfactants are disclosed in the
patents incorporated herein by reference. They include other
alkyl sulfates, anionic acyl sarcosinates, methyl acyl taurates,
N-acyl glutamates, acyl isethionates, alkyl sulfosuccinates, alkyl

20 phosphate esters, ethoxylated alkyl phosphate esters, trideceth
sulfates, protein condensates, mixtures of ethoxylated alkyl
sulfates and a]ky] amine oxides, betaines, sultaines, and mixtures
thereof. Included in the surfactants are the alkyl ether sulfates
with 1 to 12 ethoxy groups, especially ammonium and sodium 1aury1

25 ether sulfates.

Alkyl chains for these other surfactants are Cg-C22, prefer-
ably Cjp-C1g8. Alkyl glycosides and methyl glucose esters are
preferred mild nonionics which may be mixed with other mild
anionic or amphoteric surfactants in ‘the compositions of this

30 invention. Alkyl polyglycoside detergents are useful lather
enhancers. The alkyl group can vary from about 8 to about 22 and
the glycoside units per molecule can vary from about 1.1 to about
5 to provide an appropriate balance between the hydrophilic and
hydrophobic portions of the molecule. Combinations of Cg-Ci18.

35 preferably C)12-C1g, alkyl polyglycosides with average degrees of
glycosidation ranging from about 1.1 to about 2.7, preferably from
about 1.2 to about 2.5, are preferred.
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Har dness (nmm) 8.9 2.3 2.2 5.4 4.2 Smear
3 10 10 9.5 - 10.0 Shrinkage 20 Note that Ex.
1 has a very poor snear, notw thstanding a hardness of 8.9 as the snear -
met hodol ogy di ssol ves away the soluble [err] soap. TABLE 7 25

Singl e Chain Length Sodi um Soap/ Water Study [err] |ngredient

W . % W. % W . % W . % W . % Sodi um Soap [err]
- . - 15 -2l 5 30 [err]
10 . Sulfanq;efeﬁgxfrs'of[$£{dy esters,are preferred wherein the _

chain length of the carboxylic acid is Cg-C22, preferably C12-Cig;

the chain length of the ester alcohol is Cj-Cg. These include

sodium alpha sulfomethyl laurate, sodium alpha sulfomethyl coco-
5 ate, and sodium alpha sulfomethyl tallowate.

Amine oxide detergents are good lather enhancers. Some
preferred amine oxides are (g-Cig, preferably C19-Cie, alkyl
dimethyl amine oxides and Cg-C1g, preferably Cj2-Cjg, fatty acyl
amidopropyl dimethyl amine oxides and mixtures thereof.

10 Fatty acid alkanolamides are good lather enhancers. Some
preferred alkanolamides are C(g-Cjg, preferably Cj2-Cig, mono-
ethanolamides, diethanolamides, and monoisopropanolamides and
mixtures thereof.

Other detergent surfactants are é]ky1 ethoxy carboxylates

15 having the general formula

RO(CH2CH20) kCH2C00-M+

wherein R is a Cg.22 alkyl group, k is an integer ranging from 0

to 10, and_M is a cation; and polyhydroxy fatty acid amides having

the general formula
0 Rl
i
_ R -C-N-12Z
wherein Rl is H, a Cj-4 alkyl group, 2-hydroxy ethyl, 2-hydroxy
propyl, or mixtures thereof, R2 is a C5.3] hydrocarbyl, and Z is a

25 polyhydroxyhydrocarbyl having a linear hydrocarbyl chain with at
least 3 hydroxyl groups directly connected to the chain, or an
alkoxylated derivative thereof.

Betaines are good lather enhancers. Betaines such as (g-Cis,
preferably C12-C16, alkyl betaines, e.g., coco betaines or Cg-Ci18,

30  preferably C}2-C1g, acyl amido betaines, e.g., cocoamidopropyl
betaine, and mixtures thereof, are preferred.

Some of the preferred surfactants are hygroscopic synthetic
surfactants which absorb at least about 20% of their dry weight at
26°C and 80% relative humidity in three days. Hygroscopic sur-

35  factants help to improve bar lather. Some preferred hygroscopic
synthetic surfactants are listed below. Note that all are not
hygroscopic.

20
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Free Fatty Acid 1.0 - 2.0 1.0 - Excess
Sodi um 35 Hydr oxi de . - 0. 07 - -

- Sodi um Chl ori de 1.0 1.0 1.0 1.0 : 1.0

Wat er 65 87 82.8 83 94 -
33 - Hardness (mm) ** 11.8 11.9 14.0
Snmear 10.0 10.0 9.0

Shri nkage 0 ** Soli~d2bar not formed due to too nuch

unsat urated soap. 5 Exanple 18 has the rlatg struciure but is not
t urract
preferred as a cl eaning bar b
The hygroscopic surfactants are defined herein as having a

minimum of 20% total moisture gain after 3 days at 26°C and 80%
Relative Humidity.

5 Class: Nonionic .
Sulfonates Total % Moisture Pick-Up*
Sodium Cg Glyceryl Ether Sulfonate 39.8
Sodium C32-.14 Glyceryl Ether Sulfonate 22.9
Sodium C1g Glyceryl Ether Sulfonate . 71.4
10 Sodium Cocomonogliyceride Sulfonate - 3.5

Sodium Salt of Cg.16 Alkyl Glyceryl Ether Sulfonates

Alpha Sulfo Esters and Acids Total % Moisture Pick-Up*

15 Sodium Alpha Sulfo Methyl Laurate/Myr1state 39.3
Sodium Alpha Sulfo Methyl Myristate 44.5
Sodium Alpha sulfo Hexyl Laurate 23.2
Sodium Alpha Sulfo Methyl/Hexyl Laurate
and Myristate 26.3
20 Sodium Alpha Sulfo Methyl Palmitate 3.7
' Sodium Alpha Sulfo Methyl Stearate §.2
Sodium 2-Sulfo Lauric Acid 0.2
Sodium 2-Sulfo Palmitic Acid 3.8
Sodium 2-Sulfo Stearic Acid _ 0.0
25 Na*R1-C(S03-)-COpR; Ry = Cg.14 alkyl; ° Rp = Cj.g alkyl
Sodium Alkyl Isethionates Yotal % Moisture Pick-Ué*
Sodium Lauryl Isethionate : ' 31.7
Sodium Cocoyl Isethionate 11.0
30
Sarcosinates Jotal % Moisture Pick-Up*
Sodium Lauryl Sarcosinate 8.8
Sodium Stearyl Sarcosinate 13.3
Sodium Cocoyl Sarcosinate 18.7
35 ’
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TABLE 8 Binary Chain Length Sodi um Soap/ Water Study 10

X 11 Ex. 12 Ex. 13 I ngredi ent W . % W . %
W . % Sodi um Soap [err] - - 16.5 [err]
16.5 - - 15 [err] -
16.5 16.5 C18:1 16.5 16.5 - Free
Fatty Acid 1.0 1.0 1.0 Excess Sodi um Hydroxi de 20
Sodi um Chl ori de 1.0 1.0 - 23 - 1.0 Water
65 65 * &
9.0 Srrear Alkyl SuleE;;gl_isardness (mg?o Totaé_?enoisture P%'ci?—Ug*

Sodium Lauryl Sulfate ‘ 28.2

Sodium Laureth-1 Sulfate 37.6

Sodium Oleyl Sulfate 20.3

5 Sodium Cetearyl Sulfate 4.7
Sodium Cetyl Sulfate 2.25

Na+R1(OCHéCH2)nOSO3' Ry = Cg-14 alkyl, Cig-20 alkyl(ene)
with at least:-one double bond, n = 0-18

10
Acyl Glutamates - Jotal % Moisture Pick-Up*
Sodium Cocoyl Glutamate 26.7
Sodium Lauryl Glutamate 17.8
Sodium Myristyl Glutamate 18.1
15 Sodium Stearyl Glutamate 12.0
Alkyl Ether Carboxylates Total % Moisture Pick-Up*
Sodium Laureth-5 Carboxylate 32.2
Sodium Palmityl-20 Carboxylate 50.2
20 .
. Na+Rjp-(0-CHzCH2)nCO02"- Ry} = Cg-18 alkyl, n = 1-30
Sulfosuccinates . Jotal % Moisture Pick-Up*
Disodium Laureth Sulfosuccinate : 33.6
25
Phosphates Jotal % Moisture Pick-Up*
Sodium Monoalkyl (70% C12/30% C14)
Phosphate . 21.1
30 Class: Amphoterics
Betaines Total % Mojsture Pick-Up*
Coco Betaine a 70.0
Cocoamidopropyl Betaine _ 48.2
Palmitylamidopropyl Betaine 46.5
35 Isostearamidopropyl Betaine 44.3
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25 _ **Solid Bar notefornmed due to too nmuch unsaturation
conbi ned with Cl2 soap. 30 35 34 - TABLE 9 Binary- Saturated Chain Length

Sodi um Soap/ Wat er Study Ex. 14 Ex. 15 Ex. 16 | ngredi ent
W.. % W . % W.%5 Sodi um Soap C12
16.5 C14 - 16.5 - - C16
- 16.5 10 >
- 24 -
Sultaines Total % Moisture Pick-Up*
Cocoamidopropylhydroxy Sultaine 89.5
Amine Oxides Jotal % Moisture Pick-Up*
5 Palmityl Dimethyl Amine Oxide 34.0
Myristyl Dimethyl Amine Oxide 46.0
Cocoamidopropyl Amine Oxide : 43.3
Protein Derived ' Total % Moisture Pick-Up*
10 Na/TEA Cj2 Hydrolyzed Keratin 34.7

*3 days, 26°C/80% Relative Humidity

Polymeric skin mildness aids are disclosed in the Small et
15 al. and Medcalf et al. patents. Both cationic polysaccharides and
cationic synthetic polymers are disclosed. The cationic synthetic
polymers useful in the present invention are cationic polyalkylene
imines, ethoxypolyalklene imines, and poly[N-[-3-(dimethylammonio)-
propy1]-N’-[3-(ethyleneoxyethylene dimethylammonio)propyljurea
20 dichloride] the latter of which is available from Miranol Chemical-
Company, Inc. under the trademark of Miranol A-15, CAS Reg. No.
68555-36-2. ' -
Preferred cationic polymeric skin conditioning agents of the
present invention are those cationic polysaccharides of the
25 cationic guar gum class with molecular weights of 1,000 to
3,000,000. More preferred molecular weights are from 2,500 to
350,000. These polymers have a polysaccharide backbone comprised
of galactomannan units and a degree of cationic sSubstitution
ranging from about 0.04 per anhydroglucose unit to about 0.80 per
30 anhydroglucose unit with the substituent cationic group being the
adduct of 2,3-epoxypropyltrimethyl ammonium chloride to the
natural ponsaccHaride backbone. Examples are JAGUAR C-14-S, C-15
and C-17 sold by Celanese Corporation. In order to achieve the
benefits described in this invention, the polymer must have
35 characteristics, either structural or phyéica] which allow it to
be suitably and fully hydrated and subsequently well incorporated
into the soap matrix. '
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C18 16.5 10 10 Free Fatty

Aci d 1.0 1.0 1.0 Sodi um Chl ori de 1.0
1.0 1.0 Water 65 65 78

Har dness () 2.8 4.5 7.3 15 Smear
9.5 10.0 10. 0 Shri nkage 0

++ Exanples 12-16 are excellent bars of the present invention. TABLE 10 20
Conmpl ex Chai n Length Sodi um Soap/ Water -Seedy Ex. 17 Ex. 18

Ex. 19 | ngredi ent W . % W . % W . % Sodi um Soap*
Enmersol 132 A mild skin cleans{rg3)bar of the  pxpsent invention can [err]
0.56 - cbftdih from about 0.5% to abdit640% of a mixture of a silicone

gum and a silicone fluid wherein the gum:fliuid ratio is from about
10:1 to about 1:10, preferably from about 4:1 to about 1:4, most
5 preferably from about 3:2 to about 2:3.

Silicone gum and fluid blends have been disclosed for use in
shampoos and/or conditioners in U.S. Pat. Nos. 4,906,459, Cobb et
al., issued March 6, 1990; 4,788,006, Bolich, Jr. et al., issued
Nov. 29, 1988; 4,741,855, Grote et al., dissued May .3, 1988;

10 4,728,457, Fieler et al., issued March 1, 1988; 4,704,272, Oh et
al., issued Nov. 3, 1987; and 2,826,551, Geen, issued March 11,
1958, all of said patents being incorporated herein by reference.

The silicone component can be present in the bar at a level

which is effective to deliver a skin mildness benefit, for exam-

15 ple, from about 0.5% to about 20%, preferably from about 1.5% to

about 16%, and most preferably from about 3% to about 12% of the

composition. Silicone fluid, as used herein, denotes a silicone

with viscosities ranging from about 5 to about 600,000

_ centistokes, most preferably from about .350 to about 100,000

20 centistokes, at 25°C. Silicone gum, as used herein, denotes a

silicone with a mass molecular weight of from about 200,000 to

about 1,000,000 and with a viscosity of greater than about 600,000

centistokes. The molecular weight and viscosity of the particular

selected siloxanes will determine whether it is a gum or a fluid.

25 The silicone gum and fluid are mixed together and incorporated
into the compositions of the present invention.'

Other ingredients of the present invention are selected for
the various applications. €E.g., perfumes can be used in formu-
lating the skin cleansing products, generally at a level of from

30 about 0.1% to about 2.0% of the composition. Alcohols, hydro-
tropes, colorants, and fillers such as talc, clay, water-insol-
uble, impalpable calcium carbonate and dextrin can also be used.
Cetearyl alcohol is a mixture of cetyl and stearyl alcohols.
Preservatives, e.g., sodium ethylenediaminetetraacetate (EDTA),

35 generally at a level of less than 1% of the composition, can be
incorporated in the cleansing products to prevent color and odor
degradation. Antibacterials can also be incorporated, usually at
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[err] 10. 14 0.12 8.1 (8.0) [err]
8.51

4.54 0.79 10.4 (10.0) [err]

15.6 7.10 30 [err] 0.76

0..76 0.35 [err] 19.85 - 15.3 7.0
[err] - 0. 26 0.12 Free Fatty Acid
- 1.0 - Sodi um Chl ori de 1.1 - 1.0
1.0 35 Wat er - 263. 9 65 66
- 35 - Hardness 7.6 4.7 5.8 Snear

9.5 10 qgmls up t°9.155’§hri7h$<a°d’8”e patents disclose or refer to such
++ ingredients and formulations which can be used in the bars of this

invention, and are incorporated herein by reference.

Some bars of this invention contain from about more than 5%
to about 75% said sodium fatty acid soap fibers; from about 10% to
about less than 94% water; and at least about 1% of another bar
ingredient selected from: other soaps, moisturizers, colorants,
solvents, fillers, synthetic detergent surfactants, polymeric
skin feel and mildness aids, perfumes, preservatives, and _mixtures
10 thereof. _ '

Some bars of this invention comprise: more than 5% to 50%
fibrous sodium fatty acid soap composed of at least about 50%
saturated fatty alkyl chains having 12-24 carbon atoms of which at
least about 25% of said saturated fatty alkyl chains is of a

15 single chain length. _

Some bars of this invention comprise said fibers which occupy
from about 3% to about 75%, preferably from about 15% to about .
40%, of the volume of the bar structure.

Some bars comprise a rigid, low smearing structure of: more

20 than 5% to 75% sodium fatty acid soap composed of at least about

50% saturated fatty alkyl chains having 12-24 carbon atoms of

which at least about 25% of said saturated fatty alkyl chains is

of a single chain length; from about 10% to about 94% water; and
about 0%, to a total of about 70% of other selected soap bar
25 ingredients selected from the group set out above in Table 4.

Some personal cleansing soap bar compositions comprise a
rigid interlocked mesh of sodium soap fibers; wherein the sodium
fatty acid soap is composed of at least about 50% saturated fatty
alkyl chains having 12-24 carbon atoms of which at least about 25%

30 of said saturated fatty alkyl chains is of a single chain length;
and from about 2% to about 40% by weight of a hygroscopic synthet-
ic surfactant wherein said hygroscopic synthetic surfactant is
selected from surfactants which absorb at least about 20% of its
dry weight in water at 26°C and 80% Relative Humidity in three
days. '

w

(X° ]
w
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*Qonposition by Chain Léngth, () indicate 5 act ual

of materials.

i nventi on.

X 21

W . % Sodi um Soap* Tal | ow (33)

Coconut

2.0

10

15

20

30

| evel

s. Exanples 17-19 are nade with nore conplex mxtures of soaps
than the prior exanples. - They formvery good bars of the present

They have little or no snear. Conpare their hardness 10
snears with those made with conventi onal
Tabl e '11. TABLE 11 Conpl ex Chain Length Sodi um Soap/ Wt er

X. 22 15 | ngr edi-e21 - W. %

- faRAppearance Ajgg_ 6) | Eerr]

2.31 pgar appeQra‘ﬂ@e 2(Qlat:er'-r'etain'ing a'nBPJrf ]shrinkage prevention)

0.4
aids are preferably selected from the group consisting of:

compatible salt and salt hydrates;

water-soluble organics such as polyols, urea;

aluminumosilicates and clays; and

. mixtures thereof, as set out above in Table 4.

Water-solubie organics are also used to stabilize the appear-
ance of the bar soaps of the present invention. Some preferred
water-soluble organics are propylene glycol, glycerine, ethylene
glycol, sucrose, and urea, and other compatible polyols.

A particularly suitable water-soluble organic is propylene
glycol. Other compatible organics include polyols, such as
ethylene glycol or 1,7-heptane-diol, reSpective]y the mono- and
polyethylene and propylene glycols of up to about 8,000 molecular
weight, any mono-Cj.4 alkyl ethers thereof, sorbitol, glycerol,
glycose, diglycerol, sucrose, lactose, dextrose, 2-pentanol,
1-butanol, mono- di- and triethanolammonium, 2-amino-l-butanol,
and the 1ike, especially the polyhydric alcohols.

The term "polyol” as used herein inc1§des non-reducing sugar,
e.g., sucrose. Sucrose will not reduce Fehling’s solution and
therefore is classified as a "non-reducing”" disaccharide. Unless
otherwise specified, the term "sucrose® as used herein includes
‘sucrose, its derivatives, and ‘similar non-reducing sugars and
similar polyols which are substantially stable at a soap pro-
cessing temperature of up to about 210°F (98°C), e.g., trialose,
raffinose, and stachyose; and sorbitol, lactitol and maltitol.

Compatible salt and salt hydrates are used to stabilize the
bar soap appearance via the retention of water. Some preferred
salts are sodium chloride, sodium sulfate, disodium hydrogen
phosphate, sodium pyrophosphate, sodium tetraborate.

Generally, compatible salts and salt hydrates include the
sodium, potassium, magnesium, calcium, aluminum, lithium, and
ammonium salts of inorganic acids and small (6 carbons or less)
carboxylic or other organic acids, corresponding hydrates. and
mixtures thereof, are applicable. The inorganic salts include
chloride, bromide, sulfate. metasilicate, orthophosphate, pyro-

Study X.'20

and

tall ow and coconut soap shown in

W. %

(26. 4)
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[err]

1.0

6.90 [err]
[err]

0. 33

0.66 [err]
0.75

1.0

65

12.5 35

*Conposi tion by

10

15

20

25

30

35

- 16.5 3.3 [err]

5. 94 4.95 [err] 7.92 2.81
0.5 - 0.40 25
6.6 1.0 5.48 [err]
- 0.26 [err] 0.83 -
_ 14. 2 2.0 11.76 [err]
0.5 - 0.7 30 - 288 Free Fatty AC|d 1.0

Gighfe Length, () indicate actual Ievel of materials.

Water-soluble amine salts can also be used. Monoethanol-
amine, diethanolaﬁine, and triethanolammonium (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, montmoril-
lonite, attapulgite, illite, bentonite, and halloysite. Another
preferred clay is kaolin.

Waxes include petroleum based waxes (paraffin, microcrystal-
line, and petrolatum), vegetable based waxes (carnauba, palm wax,
candelilla, sugarcane wax, and vegetable derived triglycerides)
animal waxes (beeswax, spemaceti, wool wax, shellac wax, and
animal derived triglycerides), mineral waxes (montar, ozokerite,
and ceresin) and synthetic waxes (Fischer-Tropsch).

A preferred wax is used in the Examples herein. A useful wax
has a melting point (M.P.) of from about 120°F to about 185°F
(49°-85°C), preferably from about 125°F to about 175°F (52°-79°C).
A preferred paraffin wax is a fully refined petroleum wax having a
melting point ranging from about 130°F to about 140°F (49°-60°C).
This wax is odorless and tasteless and meets FDA requirements for
use as coatings for food and food packages. Such paraffins are
readily available commercially. A very suitable paraffin can be

 obtained, for example, from The Standard 0il Company of Ohio under
the trade name Factowax R-133.

Other su1tab1e waxes are sold by the National Wax Co. under
the trade names of 9182 and 6971, respectively, having melting
points of 131°F and 130°F (~55°C).

The paraffin preferably is present in the bar in an amount
ranging from about 5% to about 20% by weight. The paraffin
ingredient is used in the product to impart skin mildness, plas-
ticity, firmness, and processability. It also provides a glossy
look and smooth feel to the bar. )

The paraffin ingredient is optionally supplemented by a

This is the replacement shaet
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-36- These conparative exanples, X 20, X 21, and X 22, do not formthe
rigid structure of the present invention. Note that they are nmade with the
typi cal comercial soaps. They are soft soaps with terrible snears.
Canpare with Exanple 15 of the present invention 5 which is nade with 65%
wat er and C16 and Cl8 saturated soap and forns a hard bar with no snear.
Exanple 23 is a bar of the present invention which contains nore synthetic
surfactant than soap. It has |ow smear- #8d- good | at her. Exanple 24 is a
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" melting point ranging, for example, from about 140°F (60°C) to
about 185°F (85°C), preferably from about 145°F (62°C) to about
175°F (79°C). The wax preferably should meet the FDA requirements
5 for food grade microcrystalline waxes. A very suitable micro-
crystalline wax is obtained from Witco Chemical Company under the
trade name Multiwax X-145A. The microcrystalline wax preferably
is jpresent in the bar in an amount ranging from about 0.5% to
abéut 5% by weight. The microcrystalline wax ingredient imparts

10 pliability to the bar at room temperatures.

s EXAMPLES

Hfthe-fo11owing examples are illustrative and are not intended
to limit the scope of the invention. Unneutralized or "free"
fatty acids, as used in the examples, are of the same chain

15 lengths as those used to make the soaps, unless otherwise speci-

fied. A1l levels and ranges, temperatures, results, etc., used
herein, are approximations unless otherwise specified..
A Frame Process for Making the Bars of the Present Invention

The cleansing bars in the Examples are made by the following

20 ° procedure unless otherwise specified:

1. Fatty acid precursor, propylene glycol, sodium chloride,
and water (excluding water coming in with other raw.
materials) are mixed and heated to 71°C.

2. Caustic solution (50% sodium hydroxide) is added and the

25 mixture is stirred until smooth forming an aqueous

' molten liquid comprising from 15% to 94% water and from
§.5% to 75% soap (neutralized carboxylic acid). The
temperature during neutralization of the molten liquid
increases to ~95°C.

30 3. Other ingredients are added preferably in the following
order and the temperature is maintained at -88°C: coco
betaine; sodium lauroyl sarcosinate; or sodium alpha-
sulfo methyl cocoate; kaolin clay; or hydrated zeolite
(synthetic sodium aluminosilicate); and paraffin.

35 Perfume is added last.

4. The molten liquid mixture is poured_into shaped molds.
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| ngr edi ent W . % Sodi um Pal m tate

20 15 Sodi um Laur oyl Sarcosi nate 9* Sodi um
Laureth-3 Sulfate . 7* Sodi um Cetearyl Sulfate

5* Free Fatty Acid (Palmtic) 1 Sodi um Chl ori de

3 20 Propyl ene d ycol 14 Hydrat ed
Zeolite A ' 3 Perfune

1 Wat er - 30 - 37 *Total 21% Synthetic

Surfactant 25 30 35 5. The molten liquid crystallizes (solidifies) on cooling

to room temperature and the resultant bars are removed
from the molds.
The bars of the examples are made using the above general
5 procedure, unless otherwise specified.
It is important to note that, when the formulations which are
used in the Examples of the present invention are subjected to a
conventional piodding or freezer process very soft or no bars are
formed. Example II is a very highly preferred overall bar.
10 JABLE S
Preferred Bars .
Ex. 1 Ex. II Ex. IIT  Ex. IV

Ingredient (Wt.%) (Wt.%) (Wt.%) (Wt.%
Na C34 Soap 20 + 20 - -
15 Na Cyg Soap - - 20 16
K C16 Soap - - - 4
Free Fatty Acid 1 ! 1 !
Sodium Lauroyl
. Sarcosinate 7 7 12 .-
20 Sodium Alpha Sulfo
Methyl Cocoate - - -
Coco Betaine 5 5 7 5
Sodium Chloride 3.0 . 3.0 . 3.0 3.0
Propylene Glycol 14.5  14.5 14.5 15.0
25 Hydrated Zeolite A |
) (Aluminosilicate) 4.0 4.0 -
Kaolin Clay 4.0 - 4.0
Paraffin (M.P.=55°C) 6.5 6.5 4.5 -
Perfume o1 1 1 1
30 Water 37.25 37.25 31.95 36.25
Hardness (mm) 5.5 6.4 4.2 5.1
Smear ° 9.5 9.0 8.5 8.5

Description of Testing for Examples
35 _ Bar Hardness Test

1. The hardness of a bar is determined by measuring at 25°C
the depth of penetration (in mm) into the bar of a 247 gram

This is the replacement sheet

Daie: - 2 SEP 0%



- :37 - EXAMPLE 24 Pol yner - Cont ai ni ng Exanpl e | ngredi ent

Sodi um

W . % Sodi um Pal m tate 20 5

Al pha- Sul fo Met hyl Cocoate 8.7 Coco Bet ai ne

465 Jaguar C376 1.5 Propyl ene d ycol
15 Kaolin C ay 5 10

Paraffin, (MP.=55[err]) 4.5 Sodi um Chl ori de
3 Perfume - 31 - 1 Water

35.5

10

‘15

20

25

30

35

Standard Weighted Penetrometer Probe having a conically shaped
needle attached to a 22.9 cm (9 inch) shaft weighing 47 grams with
200 grams on top of said shaft. A hardness measurement of 5 mm or
less indicates a very hard bar; 5-10 mm indicates a moderately

_hard bar; 10-12 mm indicates a somewhat soft bar of marginal

acceptance; and greater than 12 mm indicates a very soft bar that
is unacceptable for most uses. This defines "hardness" as used
herein unless otherwise specified.

Bar Smear Test

2. The smear grade is determined by a (1) placing a soap
bar on a perch in a 1400 mm diameter circular dish; (2) adding 200
m! of room temperature water to the dish such that the bottom 3 mm
of the bar is submerged in water; (3) letting the bar soak over-
night (15 hours); (4) turn the bar over and grade qualitatively
for the combined amount of smear, and characteristics of smear,
depth of smear on a scale where 10 equals no smear, 8.0-9.5 equals
low smear amount, 5.0-7.5 equals moderate smears similar to most
marketed bars, and 4.5 or less equals very poor smear.

Commercial soap bars, e.g., SAFEGUARD®, ZEST®, IVORY®, and
LAVA®, have smears of about 5, 6, 6, and 6, respectively. See
Table 12 for more data.

Bar Shrinkage Test
- 3. Shrinkage is measured by placing a freshly made un-
wrapped bar in a room that is held at 26°C and 15% relative
humidity for one week. The amount of shrinkage from the original
bar shape is determined on a qualitative scale where 0 indicates
no shrinkage, + indicates slight shrinkage, ++ indicates moderate
shrinkage, and +++ indicates great shrinkage.

In Tables 6 and 7, soap bars 1-10 are set out to show bar
hardness, smear and shrinkage for €10, €12, C14, Cig, and Cjg
alkyl chain soaps as shown. The preferred alkyl chain soaps of
the present invention are set out above in Tables 1 and 2.

The term "X." means that the example is a comparative
example. '
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15 Exanpl es 23 and 24 are simlar to Exanple IV of Table 5. Exanple
24 is a mld bar forrmulation with polyneric skin mldness aid. EXAMPLES

25-27 Ex. 25 Ex. 26 Ex. 27 20 | ngr edi ent
WE. % W . % W.%Lithium Myristate 33 _ -
- Lithium Chl oride 5 - - Di sodium Sal t
of Dodecanedi oic Acid . - 20 __20 25
Sodi um Laur oyl Sarcosinate’ - -32- - 5 Water
62 80 75 Penetration Val ues _ N/ A N A
NA NA = Not available 30 For Exanple 23ABifh& fornul ation is prepared by
heating the Single Saturated Chain Length Sodium Soap/Mater Study
_ Ex.1 Ex.2 Ex.3 Ex.4 Ex.5
Ingredient Wt.% Wt.% Wt.% Wt.% Wt.%
5 Sodium Soap
C10 33 - - . N
Ci2 - 33 - - -
Cl4 - - - 33 - -
Cis - - - - 33 -
10 C18 - - - - 33
Free Fatty Acid 1.0 1.0 1.0 1.0 2.0
Excess Sodium
Hydroxide
-Sodium Chloride 2.0 1.0 1.0 1.0 . 1.0
15 water 64 65 65 65 64
Hardness (mm) 8.9 2.3 2.2 5.4 4.2
Smear 3 10 10 9.5 10.0
Shrinkage ' +++ ++4 + 0
20

Note that Ex. 1 has a very poor smear, notwithstanding a
hardness of 8.9 as the smear methodology dissolves away the
soluble Cjp soap.

JABLE 7
25 Single Chain Length Sodium Soap/Water Study
Ingredient Wt.% Wt.% Wt.% Wt.% Wt.%
Sodium Soap .
Ci2 - - - 15 5
30 Cié - 10 - - -
Cis - - 10 - -
- Ci18:1 33 - - - -
Free Fatty Acid 1.0 - 2.0 1.0 -
Excess Sodium _
35 Hydroxide - 0.07 - - -
Sodium Chloride 1.0 1.0 1.0 1.0 1.0
Water 65 87 82.8 83 94

This is the replacement shaet
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fatty acid precursor to [err], separately adding |lithium hydroxide to
wat er, and then adding the fatty acid and |ithium hydroxi de sol ution

together, m xing together for 30 m nutes nmintaining the 35 heat at
| east at [err], adding lithiumchloride salt and stirring for an additional
5 mnutes, then pouring into a nold and letting - 38 - cool and

solidify.- A solid bar with excellent snear properties is forned. For
Exanpl es 26 and 27, the diacid is maltec33[err] and a hot [err] caustic

solution (two ivalents of NafH) is d. 5 he m xture is,stirred for
-5 m nutes. #%ﬂgﬁﬁﬁhgvﬁ 27, the sodiuﬁﬂﬁ uroyllgércosinate IS bféhissolved
in the causticImearer solution. The bar H¥b8ones ¥bl0id on cooling, 9With
further hardengmnpgg@ur ring 0 4 P PP

** Solid bar not formed due to too much unsaturated soap.

5
Example 10 has the rigid structure, but is not preferred as 2
cleaning bar because its hardness is 14.
JABLE 8
Binary Chain Length Sodium Soap/Water Stud
10 : X1l Ex:]2 £x.13
Ingredient Wt.% Wt.% Wt.%
Sodium Soap
10 . - - 16.5
_ C12 16.5 - -
15 Cia - 16.5 16.5
Ci18:1 16.5 16.5 -
Free Fatty Acid 1.0 1.0 1.0
Excess Sodium
Hydroxide :
20 Sodium Chloride 1.0 - 1.0 1.0
Water 65 65 65
Hardness (mm) ek 9.0 9.0
Smear 9.0 8.0
25 **So1id Bar not formed due to too much
unsaturation combined with Cj2 soap.
30
35
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upon degradati on,

., to about 35- 40% wat er by wei ght of the bar. 10
Exanpl e 25 denonstrates the ability to form high noisture,
non-smearing bars without the need for sodi um soap. Exanpl es

firmand
26 and 27

denonstrate the ability to forma totally soap-free product and stil
obtain the relatively rigid inter-

di scl osed in comonly assigned, U S. Pat-
filed July 15,
per sonal cleansrng freezer
arelatively rigid, £Hd

t hr ee- di nensi onal ,
made by the follomrng

Taneri et al.

wei ght of sasid

10

15

20

25

30

35

ﬁﬂaien( 1)

Sodium Soap

C12

Ci4

Ci6

Cis .
Free Fatty Acid
Sodium Chloride
Water

Hardness {(mm)
Smear
Shrinkage

16.5
16.5

65

2.8
9.5

IA

Hop

1991. 1ABR}
bar conprrsrno‘;

meshed fi ber structure.
FREEZER BAR EXAMPLE 28 Exanpl e 28 beIOWI

15

made by a freezer bar process

plication Ser.
process

16.5

16.5
1.0
1.0

65

4.5
10.0

10

No. 07/731, 163,

. provi des a
_eIetog structure 20

havi ng

cryst aI line nesh of nguttkal i zeuboxyl igg. @ci d soap
m Xi ngma.,,rml ten bm sture c%mr si ng by

10

1.0
1.0
78

7.3
10.0
++

Examples 12-16 are excellent bars of the present invention.

~§gmg1ex Chain_Length Sodium Soap/Water Study

Ingredient
Sodium Soap*

Emersol 132

Cs '

Cio-

C12

Ci4

C1§

C17

C1s

C20
Free Fatty Acid
Sodium Chloride
Water

Wt.%

0.56

0.64

4.54

8.51
0.76

53.9

Wt.%

(33)

0.12
0.79
15.6
0.76

15.3
0.26
1.0
1.0
65

Wt.%

(13)

8.1 (8.0)
10.4 (10.0)
7.10

0.35

7.0

0.12

1.0

66

Thie is the replacement sheet

Daie;

= 9 SEP 1996



bar: from about 15%to about 85% of said soaﬁ and from 25

about 15%to about 40% water; (2) <cooling said mxture to a sem-solid in
a scraped wal |l heat exchanger freezer; (3) extruding said semi-solid as a
soft plug; and (4) further cooling and crystallizing said soft plug until
30 firmto provide said personal cleansing freezer bar. Step 1
- Mxing The soap specified in the fornu% tion is made in situ by m xing
the desired fatty acids, consisting esse |aIIy of Cl12- C24 chain |engths,
with the appropriate Im—'&ﬁeﬁr (A<t ure ofy pases, consigtd ng essentially
of sodium lithium ﬁg&ge5|un1 cal cium d potaiélun1hyerX|de and

tri et hanol am ne. T Gtty acid, baéb and wa are m%ed at from about
170F to about [err] Shrinkage

*Composition by Chain Length, () indicate
9.
5 actual level of materials.

+

Examples 17-19 are made with more complex mixtures of soaps than
the prior exampies. They form very good Shrs of the present
invention. They have little or no smear. Compare their hardness

10 and smears with thbse made with conventional tallow and coconut
soap shown in Table 11.

JABLE 11
Complex Chain Length Sodium Soap/Water Study
X.20 X.21 X.22
15 Ingredient Wt.% Wt.% Wt.%
Sodium Soap* '
Tallow (33) - (26.4)
Coconut - (33) (6.6)
Cs - 2.31 0.46
20 Cio - 2.0 0.40
Ci2 - 16.5 3.3
Ci4 - 1.0 5.94 4.95
C16 . 7.92 2.81 6.90
C18 - 0.5 - 0.40
25 C20 6.6 1.0 5.48
Cis:l 0.33 - - 0.26
Cis:l 0.83 _ - 0.66
Cis:1 14.2 2.0 : 11.76
Cig:2 0.75 0.5 0.7
30 Free Fatty Acid 1.0 1.0 1.0
Sodium Chloride 1.0 1.0 1.0
Water ' 65 65 65
Hardness (mm) Soft 15.8 - 12.5
35 Smear Poor 3.0 5.0

*Composition by Chain Length, () indicate
actual level of materials.
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Daie: -2 SEF'!g!s



-.39 - to formthe soap. |In Exanple 28, 180F is used. Sufficient water is
used such that the mxture is stirrable. The other ingredients are added,
mai ntai ning the tenperature of fromabout [err] to about [err]. Exanple 28
-+[err] The optimal mxing 5 tenperatures can vary dependi ng on the
particular fornulation. Step 2 Optionals - Aeration, Mnor Addition. and
Flash Drying Optionals Aerate (optional),.,said mx and add perfune (only if
drying) and other mnors with positive’&ﬁsblaoenent punp or other in-line
10 m xer. I kS, N t r | e ") X ep (1)
is optionalIyﬁﬁ?ggégTéngﬁﬁ%g;?ﬁgsghgﬁ%§’ggééhgadd%?gfqkohﬁagoﬁégﬁ%ed

|l evel , pref erdBid sbouctgre ot the presppt imvaatiog, yiNate tthat they ararmades from

about 225F towabputhd efyplicat Odnmepeiad Qbagy.omTaBPULre30sdfe @bags WIRhPSI
(115-517 rnT‘Ft¥£?rible smears. Compare with Example 15 of the present invention
' 5 which is made with 65% water and Cjg and Cig saturated soap and
forms a hard bar with no smear. _

Example 23 is a bar of the present invention which contains
more synthetic surfactant than soap. It has low smear and good
tather. Example 24 is a bar of the present invention which

10 contains polymer and other bar soap ingredients.

EXAMPLE 23
Syndet Bar Exémg]e
Ingredient : Wt.%
Sodium Palmitate 20
15 Sodium Lauroyl Sarcosinate ' o*
Sodium Laureth-3 Sulfate 7*
Sodium Cetearyl Sulfate 5*
Free Fatty Acid (Palmitic) 1
Sodium Chloride 3
20 Propylene Glycol _ 14
' Hydrated Zeolite A 3
Perfume : 1
Water : 37
*Total 21% Synthetic Surfactant
.25
30
35
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15 Step 3 - Freezer Cool the mx using a
scraped wall heat exchanger (freezer) to partially crystallize the
conponents froman initial tenperature of fromabout [err] to about [err]
or from about 200F to about [err], if dried, to a final tenperature 20
preferably from about [err] to about J[err], nore preferably from
about [err] to about [err], and nost preferably fromabout [err] to about
[err] This final tenperature, also referred to herei.n as the Freezer CQutl et
Tenperature (FOT), is typically the npgiMpugn4enperature that will 25 form
a snooth plug that holds its sqﬁge onge eét{udgd oiéo a moving belt (Step
4). The FOT for Exanple 28 is sion The cool ed m x of
Step 3 is extruded out]ngredieatnovi ng belt as a soft plugdtaki ch is then
cooled and fully crystg&d,mqﬂl,ﬁﬂqtgo then stanped and pgackaged. The

‘Plugs are pref erably f? dem A\‘pﬁa %ulfo Methyl Cocoate 8.7

Coco Betaine 4,65
Jaguar C376 ' . 1.5
Propylene Glycol 15
Kaolin Clay _ 5

10 Paraffin, (M.P.=55°C) 4.5
Sodium Chloride 3
Perfume ' |
Water 35.5

15 Examples 23 and 24 are similar to Example IV of Table 5.

Example 24 is a mild bar formulation with polymeric skin
mildness aid. )
EXAMPLES 25-27

X.25 Ex.26 Ex.27

20 Ingredient Wt.% t.% Wt.%
Lithium Myristate 33 - -
Lithium Chloride 5 - -

Disodium Salt of -

Dodecanedioic Acid - 20 20
25 Sodium Lauroyl Sarcosinate - - 5
"~ Water 62 80 75
Penetration Values - N/A N/A N/A

N/A = Not available

30
For Example 25, the formulation is prepared by heating the
fatty acid precursor to 71°C, separately adding lithium hydroxide
to water, and then adding the fatty acid and lithium hydroxide
solution together, mixing together for 30 minutes maintaining the
35 heat at least at 71°C, adding lithium chloride salt and stirring
for an additional 5 minutes, then pouring into a mold and letting

This is the repiacemigni shaet
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extrusion operation, as shown in U S Pat. No. 3,835,059, supra. Sone of
the conposition crystallizes in the freezer (Step 3) in order to provide a
sem -solid having a sufficient viscosity to stand up on the belt, while
further crystallization occurs after 35 extrusion, resulting in
hardening of the bar. The final crystal- lization of the sodium soap forns
the interlocking, sem -con- tinuous, open nesh structure in the freezer bar
of the present - 40 - invention. EXAVPLBS28 Ingredient

W . % Sodi um C14 SoaP L 99 5

Magnesi um C14 Soi9° and solidify. A solid bar with exgeb’l@nt smear properhes is

formed.

For Examples 26 and 27, the diacid is melted (150-180°C) and

a hot (90°C) caustic solution (two equivalents of NaOH) is added.

5 The mixture is stirred for -5 minutes. For Example 27, the sodium
lauroyl sarcosinate is predissolved in the caustic/water solution.
The bar becomes solid on cooling, with further hardening occurring
upon degradation, e.g., to about 35-40% water by weight of the
bar. -

10 Example 25 demonstrates the ability to form high moisture,
firm and non-smearing bars without the need for sodium soap.
Examples 26 and 27 demonstrate the ability to form a totally
soap-free product and still obtain the relatively rig1d inter-
meshed fiber structure.

15 FREEZER BAR EXAMPLE 28

Ekamp]e 28 below is made by a freezer bar process disclosed
in commonly assigned, U.S. Pat. Application Ser. No. 07/731,163,
Taneri et al., filed July 15, 1991. This process provides a.
personal cleansing freezer bar comprising a skeleton structure

20  having a relatively rigid, interlocking, semi-continuous, open,
three-dimensional, crystalline mesh of neutralized carboxylic acid
soap made by the following steps:

(1) mixing a molten mixture comprising by weight of said

_ bar: from about 15% to about 85% of said soap and from

25 about 15% to about 40% water;

(2) cooling said mixture to a semi-solid in a scraped wall

heat exchanger freezer;

(3) extruding said semi-solid as a soft plug; and

(4) further cooling and crystallizing*® said soft plug until

30 firm to provide said personal cleansing freezer bar.

The soap specified in the formulation is made in situ by
mixing the desired fatty acids, consisting essentially of Cj2-C24
chain lengths, with the appropriate base or mixture of bases,

35 consisting essentially of sodium, 1ithium, magnesium, calcium, and
potassium hydroxide and triethanolamine. The fatty acid, base.
and water are mixed at from about 170°F to about 200°F (76°-93°C)

This is the rep\acam’ant sheet
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Sodi um Laur oyl Sarcosinate 3.00 Coco Betaine

10. 00 Propyl ene d ycol 3.50 Petrol atum
22.49 10 Sodi um Chl ori de 2.58
Free Fatty Acid, Cl4 0. 50 Perfune

0. 50 Water - 24.44 15

The Pl oddi ng St anped Bar Hardness Test The Plodding Stanped Bar

Hardness Test <can be wused to differentiate the bars of this invention
from ot her bars. Four trade bars are seligcted that represent various soap
processes: SAFEGUARD[ err], a soap mlled bar; ZEST[err], a soap/synthetic
mlled bar: 20 to for@RWiecispdp. ald Eeaupde 283r 180Adid Awed.er SUffieidnt avatdr bar .

Sanpl es of thesqshdiebudiatfatatfe hokilRe ALe1HabFATPAL ot s AR ® 1!

are pl odded usin rocedure set out
P ge SHJ% maintaining the temperature of from about 180°F to

about 200°F (82°-93°C). Example 28 - 180°F. The optimal mixing
5  temperatures can vary depending on the particular formulation.
Step 2 Optionals - Aeration, Minor Addition

and Flash Drying Optionals
Aerate (optional) said mix and add perfume (only if drying)

and other minors with positive displacement pump or other in-line
10 mixer. Example 28 is not aerated or dried. The mixture of Step
(1) is optionally dried to reduce the amount of said water to the
desired level, preferably 20-40% water. The flash drying tem-
perature is from about 225°F to about 315°F (135°-157°C) at
pressure of from about 30 to abut 100 psi (115-517 mm Hg).
15 Step 3 - Freezer
Cool the mix using a scraped wall heat exchanger (freezer) to
partially crystallize the components from an initial temperature
of from about 180°F to- about 200°F (82°-93°C) or from about 200°F
to about 220°F (93°-104°C), if dried, to a final temperature
20 preferably from about 135°F to about 180°F (57°-82°C), more
preferably from about 145°F to about 180°F (63°-82°C), and most
preferably from about 155°F to about 175°F (68°-79°C). This final
temperature, also referred to herein as the Freezer OQutlet
Temperature (FOT), is typically the maximum temperature that will
25 form a smooth plug that holds its shape once extruded onto a
moving belt (Step 4). The FOT for Example 28 is 175°F.
ep 4 - Extrusion
The cooled mix of Step 3 is extruded out onto a moving belt
as a soft plug which is then cooled and fully crystallized and
30  then stamped and packaged. The plugs are preferably formed via an
extrusion operation, as shown in U.S. Pat. No. 3,835,059, supra.
Some of the composition crystallizes in the freezer (Step 3) in
order to provide a semi-solid having a sufficient viscosity to
stand up on the belt, while further crystallization occurs after
35  extrusion, resulting in hardening of the bar. The final crystal-
lization of the sodium soap forms the interlocking, semi-con-

tinuous,” open mesh structure in the freezer bar of the present
This is the repiacamem shoet
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Overal |,
snear versus Exanple 28 or
detailed in Table 12.
disfferentiating bars containing the rigid skel etal
bars. Sinply stated,
after repl oddi ng than conventi onal
foll ows: 1. Formed bars (about

Exanple Il after

bars. 30

the bars of this invention wl|l

2.5 Kkg4or- greater)

the market bars after plodding are much harder and have a better
pl od- 25
This test clearly is an excellent nethod of

ding. This data is
structure versus other
beconme nuch nore soft
The procedure is as
are placed into a

singl e stage pl odder (4 inch/10.16 cm bonnet single stage plodder) w thout

vacuum and are raventhemugh a noodl e pl ate.
ni neteen 0.37 inch (0.93 cm holes 35

The noodl e plate contains
XAMPLE 28in a 3.1 inch (8 cm plate.

The barrel tenperature js sgt _at [err] and the nose tenpe&&tyre Is set at
[err] [err] 2. Step ﬂhﬂggﬁgggated with the noodl es. :

Sodium Cj4 Soap 27.99
5 Magnesium C14 Soap 5.00
Sodium Lauroyl Sarcosinate 3.00
Coco Betaine 10.00
Propylene Glycol 3.50
Petrolatum 22.49
10 Sodium Chloride 2.58
Free Fatty Acid, Cj3 0.50
Perfume 0.50
Water 24.44
15  The Plodding Stamped Bar Hardness Test

The Plodding Stamped Bar Hardness Test can be used to

differentiate the bars of this invention from other bars.

Four

_ trade bars are selected that represent various soap processes:
SAFEGUARD®, a soap milled bar; ZEST®, a soap/synthetic milled bar:

20 IVORY®, a freezer bar; and LAVA®, a framed bar.

Samples of these

market bars and formed bars of Example 28 and Example II are

plodded using the proceaure-set out below.

Overall, the market bars after plodding are much harder and
have a better smear versus Example 28 or Example II after plod-

25 ding. This data is detailed in Table 12.

This test clearly is an

excellent method of differentiating bars containing the rigid

skeletal structure versus other bars.

Simply stated, the bars of

this invention will become much more soft after replodding than

conventional bars.
30 The procedure is as follows:

35

Formed bars (about 2.5 Kg or greater) are placed into a
single stage plodder (4 inch/10.16 cm bonnet single stage
plodder) without vacuum and are run throdgh a noodle blate.
The noodle plate contains nineteen 0.37 inch (0.93 cm) holes
in a 2.1 inch (8 cm) plate. The barrel temperature is set at
120°F (49°C) and the nose temperature is set at 110°F
(43.5°C).

Step 1 is repeated with the noodies.

This is the replacement shéel
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-41- 3. The noodles of Step 2 are placed into the single stage
pl odder (4 inch/10.16 cm bonnet single stage plodder) wi th vacuum applied
and run through a brick-shaped orifice. A brick-shaped plug with

appr oxi mat e di mensi ons of 1.88 inches 5 (4.6 cm (height) by 1.16
inches (3 cm (wdth) by 3 ihches (7.6 cn) (length) is extruded.. These
plugs shoul d have an interior tenperature @f [err] to [err]. 4. These

plugs are stanped into a brick shape and are allowed to cool to room
tenperature (at |2astTHe2 noodles) ofefsoep ZvaeUdladdd into the t{iRGle sC}a e
ness

TABLE 12 Bar Plodder {®4eB3% inch/10.16 cm bonnet single stage plodd'élr‘?')r with
(mm vacuum applied and run through a brick-shaped orifice. A
brick-shaped plug with approximate dimensions of 1.88 inches
5 (4.6 cm) (height) by 1.16 inches (3 cm) (width) by 3 inches
(7.6 cm) (length) is extruded. These plugs should have an
interior temperature of 90°F (32°C) to 105°F (41°C).
4. These plugs are stamped into a brick shape and are allowed to
cool to room temperature (at least 12 hours) before evalua-

10 tion. JABLE 12
Bar Plodder Data
Bar ’ ' Hardness (mm)*
1 SAFEGUARD® Market Bar 3.18
2 SAFEGUARD® (Plodded/Stamped) 3.13
15 Delta (The value of Bar 1-Bar 2) 0.05
1 ZEST® Market Bar 2.25
2 ZEST® (Plodded/Stamped) 2.33
Delta ' (0.08)
20
1 IVORY® Market Bar ' 1.93
2 IVORY® (Plodded/Stamped) 3.03
Delta ' (1.10)
25 1 LAVA® Market Bar 1.90
' 2 LAVA® (Plodded/Stamped) T 2.47
Delta (0.57)
1 Example 28 (Formed Bar) 3.35
30 2 Example 28 (Plodded/Stamped) 10.67
Delta _ {7.32)
Example II (Formed Bar) 6.43
2 Example II (Plodded/Unstamped) 18.07
35 Delta . (11.64)

*The "hardness” of the "plodder/stamped" bars is
reported as Bar 2 in Table 12 for each bar tested. The
Bar Hardness Test is set out herein elsewhere.
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1. SAFEGUARD| err] WMar ket Bar 3.18 2 SAFEGUARD err]

( Pl odded/ St anped) : 3.13 15 Delta (The val ue of Bar
1-Bar 2) 0.05 1 ZEST[err] Market Bar 2.25
2+ ZEST[err] (Pl odded/ St anped) 2.33 Delta

(0.08) 20 1 IVORY[err] Market Bar 1.93 2

| VORY[ err] (Pl odded/ St anped) 3.03 Delta :

(1.10) 25 1 LAVAlerr] WMarket Bar 42 - 1.90 2

I(_,S\ng[ner&] (Eig(r)rg?gdlz flggﬁﬁ%&eé%gr )bound to a theorzy,4g]t%lle§?a§6 with De]tg's
Exanpl e 28 (Pl oatict/o®t argatdy is a strong indigagiorpdhat, there is a skeletal
(7.32) structure in the original which is fractured or destroyed when
plodded. The hard bars of the present invention will form soft,

5 messy bars when plodded in a conventional bar process.

The bars of Example 28 bars are first formed using the above
freezer process. The bars of Example II are first formed using
the above-described frame bar process.

About 5-10 Kg of each bar is plodded and stamped.

10 The market bars are made of tallow and coconut natural soaps.
The hardness of plodded SAFEGUARD® and ZEST® bars are about the
same as the original bars. The IVORY® and LAVA® plodded bars (2)
are slightly softer than the original bars.

On the other hand, the plodded Bar 2 of Example 28 is much

15 softer than the original Bar 1 of Example 28. More dramatically,
the plodded Bar 2 of Example II falls apart upon plodding and is
too soft to stamp. Its hardness after plodding is that of a soft
aqueous phase, indicating that the rigidity of the skeletal
structure is essentially destroyed.

20

WHAT IS CLAIMED IS:

25

30

35
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1 .Exanmple Il (Forned Bar) 6.43 2 BmmﬂeH

( Pl odded/ Unst anped) 18.07 35 Delta... _..

(11.64) *The "hardness" of the "plodder/stanped" bars is re orted as Bar 2
in-Table 12 for each bar tested. The Bar Hardness Te§@”

el sewhere. - 42 - Wi le not being bound to a theory mnth
Delta's of 4 or greater is a strong indication that th ta
structure in the original which is fractured or destroyed mhen pl odded. The
hard bars of the present invention w43 formsoft, 5 messy bars when

pl odded in a conventional bar process. The bars of Exanpl e 28 bars are
first formed using the above CLAIMS

1. A shaped solid comprising a skeleton structure that is a
relatlve1y rigid interlocking, open three-dimensional mesh of
neutralized mono- and/or di- carboxylic acid elongated crystals.

2. A cleansing bar comprising at least two phases:

an aqueous phase having a penetration value of 12 mm for a
12 mm deep sample; said aqdeous phase being soft or flowable af
25°C; '

a rigid crystalline phase skeleton structure comprising an
interlocking, open three-dimensional mesh of neutralized mono-
and/or di-carboxylic acid elongated crystals;

wherein said cleansing bar comprising said rigid crystalline
phase skeleton structure and said aqueous phase has a penetration
value of of from zero to about 12 mm for a 25 mm deep sample of
said cleansing bar;

wherein said penetration values are measured as 25°C using a
247 gram Standard Weighted Penetrometer Probe having a conical
needie attached to a 9 inch (22.9 cm) shaft, weighing 47 grams
with 200 grams on top of said shaft for a total of said 247 grams,
said conical needle having a 19/32 inch (1.51 cm) top and a 1/32
inch (0.08 cm) point.

3. The cleansing bar of'CIaim 2 wherein said neutralized car-
boxylic acid is selected from the group consisting of: lithium
and/or sodium neutralfzed: monocarboxylic acid (soap) and/or
dicarboxylic acid; and mixtures thereof;
wherein said monocarboxylic acid has a fatty alkyl(ene) chain of
from about 12 to about 24 carbon atoms;
wherein said dicarboxylic acid has a fatty alkyl(ene) chain
of from about 12 to about 18 carbon atoms; and :
wheréin at least about 80% of said carboxylic acid has saturated
alkyl chains; :
wherein said rigid crystalline phase skeleton structure occupies
from about 3% to about 75% of said cleansing bar by volume;

A
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freezer process. The bars of Exanple Il are first fornmed using the
above-described franme bar process. About 5-10 Kg of each bar is pI odded and
stanped. 10 The market bars are made of tall aws8hnd: Q808 W54 Ur al

seaps. The hardness of plodded SAFEGUARD[ err] and ZES about
the sane as the original bars. The I VORY[err] and LAVEHIM"H[HE bars
(2) are slightly softer than the original bars. On th
pl odded Bar 2 of Exanple 28 is nuch _ softer than the orlglnal Bar 1 of
Exanpl e 28. Mre dramatically, the plodded Bar 2 of Exanple Il falls apart
upon ploddlng and is too soft to stanp._lts hardness after plodding is that
of a soft acqehaneinpsaddeneytval tzed ﬁgrhqxxiiﬁ Héiﬁl‘iﬂmﬂriiﬁsofr‘i"}]@%‘kép‘eg%
structure isRagents dy weilhtt 6P%a¥d ARaHEVRG b ClafMVED |'S: 25

wherein said cleansing bar contains from about 15% to about 94%

water.

4. -The cleansing bar of Claim 2 wherein at least 80% of said
carboxylic acid has the following general formula:
H - (CH2)a - CH - (CH2)p - CO2 - M*
|
X
wherein:
a+b= 8to20
each a, b = 0 to 20
0

X' = H, OR, 0-C-R, R, or mixtures thereof
R = C3-C3 alkyl, H, or mixtures thereof
M = Na, Li, or mixtures thereof.

5. The cleansing bar of Claim 4 wherein said a + b = 10-16; each
of said a, b = 0-16; said X = H, OR; R = H; and M = Na.

6. The cleansing bar of Claim 3 wherein said elongated crystals
are composed of fiber-like sodium fatty acid soap of which at
least about 25% of said saturated fatty alkyl chains is of a
single chain length; and wherein said bar contains: from about 15%
to about 75% of said sodium soap; wherein said bar contains
unneutralized (free) carboxylic acid of no more than 50% by weight
of said soap; and preferably wherein said bar contains said sodium
soap and water; and from about 2% to about 60% of a synthetic
surfactant selected from the group consisting of: alkyl sulfates,
paraffin sulfonates, alkylglycerylether sulfonates, acyl! sarco-
sinates, methylacyl taurates, linear alkyl benzene sulfonates,
N-acyl glutamates, alkyl glucosides, alpha sulfo fatty acid
esters, acyl isethionates, alkyl sulfosuccinates, alkyl ether
carboxylates, alkyl phosphate esters, ethoxylated alkyl phosphaté
esters. methy'l g1ucose esters, protein condensates, alkyl amine

| "ﬁessm'. F ent shoet
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30 35 CLAIMS: 1. A non-transparent cleansing bar conprising at |east two
phases: an aqueous phase having a penetration value 12mmTfor a 12nmm deep

sanpl e; said aqueous phase being soft or flowabl e atThisSkdedHas BedniRIbifled
crystalline phase skel eton structure conprising an i en

t hree- dinensional dianmeter or length greater than 4’(-1‘(@&, ﬂFﬂmai d

cl eansing bar conprising said rigid crystalline phase cture
and sai d aqueous phase has a penetrati4dn-val ue of of fromzero to about
12mm for a 25nmm deep sanpl e of said cl eansing bar; wherein said penetration

val ues are neasured as [err] using.a 247 gran1 tanﬂ?rd Vi ght ed
Penet r onet e@Xigebnalkylihegainesona il subtpines (thenalkyloether isuifateso ocm

with 1 to 12 ethoxy groups, and mixtures thereof, wherein said
surfactants contain Cg-C22 alkyl chains.

7. The cleansing bar of Claim 6 wherein said synthetic sur-
factant is hygroscopic; said hygroscopic surfactant being defined
as a surfactant which absorbs at least 20% of its dry weight in
water at 26°C and 80% Relative Humidity in three days and wherein
said bar 1s relatively non-swelling; and preferably wherein said
hygroscopic surfactant is selected from the group consisting of
alpha sulfo fatty acid esters; alkyl sulfates; alkyl ether car-
boxylates; alkyl betaines; alkyl sultaines; alkyl amine oxides;
alkyl ether sulfates; and mixtures thereof. ’

8. The cleansing bar of Claim 6 or 7 wherein the ratio of said
water to said soap is from about 1:1 to about 5:1; said water is
present at a level of from about 25% to about 60%; wherein said
soap has fatty alkyl chains are C14 to C22 and said soap level in
said bar is from about 15% to about 35%; wherein at least about
85% of said soap alkyl chains are saturated; wherein said un-
neutralized (free) carboxylic acid is from zero to about 25% by
weight of said soap; and wherein said synthetic surfactant level
is from about 4% to about 25% by weight of the bar and said
surfactant is selected from the group consisting of: sodium acyl -
isethionates, sodium acyl sarcosinates, sodium alpha sulfo fatty
acid esters, sodium paraffin sulfonates, sodium alkyl ether
sulfates, sodium alkyl sulfates, sodium linear alkyl benzene
sulfonates, alkyl betaines, alkyl sultaines, and trialkyl amine
oxides; and preferably wherein the ratio of said water to soap
ratio is from about 1.5:1 to about 2:1; said unneutralized (free)
carboxylic acid §s from zero to about 17% by weight of said soap;
safd water level is from about 30% to about 45%; said soap fatty
alkyl chain is from about Cj4 to about Cjg; wherein at least about
95% of said alkyl chains are saturated; said soap- level is from
about 15% to about 30%; and said synthetic surfactant level is
from about 8% to about 16%.
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shaft, weighing 47 grams with 200 grans on top of said-shaft--for-a total of
sai d 247 grams, said conical needle having a 19/32 fyne eJﬂ. E $ and
1/32 inch (0.08cm point; wherein said neutralized c S

sel ected fromthe group consisting of: I|th|un1and/ Eiﬁﬁ al i zed:
nonocar boxylic acid (soap) and/or discarboxylic aC| t her eof ;
wherei n said nonocarboxylic acid has a fatty alkyl(ene) chain of from about

12 to 24 carbon atons; wherein said dicarboxylic acid has a fatty
al kyl (ene) chain of fromabout 12 to ab¥ut 18 carbon atons; and wherein at

| east 80% of gsai %&%Q%% bif ! 6F Ranun Wrahe‘?hélelﬁflsfﬂaggfw&?@gie' n said

rigid crystalline rucg*:re occu from Boof said

cl eansi ng bafrefy a'PBMJn%- %ate N’Fé’r"el"ﬁzs ? rydreehabde matardakyselected d
conprises freremovhe ghodp condd ofingeiofbt midroeeystalll eaaswayy patrolatemnher ein

sai d cleansi E'anl%%a Cv?ﬁt al Qfm fvfa?(m %?r@eﬁ?'l'?a‘l%&y Wéﬂ‘%&n%&, vegetab’le
derived triglycerides, beeswax, spemaceti, Tlanolin, wood wax,
shellac wax, animal derived triglycerides, montar, ozokerite,
ceresin, and Fischer-Tropsch wax; and preferably wherein said bar
contains from about 2% to about 35% of said hydrophobic material
selected from the group consisting of petrolatum and wax, said
petrolatum and wax, and mixtures thereof having a melting point of
from about 49°C (120°F) to about 85°C (185°F); and more preferably
wlerein said bar comprises from about 5% to about 25% by weight of
the bar of paraffin wax; and wherein said bar contains from about
1% to about 50% of a non-volatile, water-soluble, nonionic organic
material having a solubility of at least 5 parts in 10 parts of
water; and wherein said water-soluble nonionic organic material is
selected from the group consisting of a polyol of the structure:

Ry - O(CHz - CHO)pH
' ' 1
R2
where Rj = H, C}-C4 alkyl; Rz = H, CH3; and n = 1-200;
C2-Cjp alkane diols; sorbitol; g\ycerme, sugars; sugar deriva-
tives; urea; and
ethanol amines of the general structure (HOCH2CH2)xNHy where x =
1-3; ¥ = 0-2; and x4y = 3, and'mixtures thereof; and preferably
wherein said non-volatile, water-soluble, nonfonic organic
material comprisés from about 5% to about 20% by weight of the
bar; when said organic material is selected from the group con-
sisting of: prcfpy'lene glycol, glycerine, sucrose, and urea, and
" mixtures theréof. )

10. The cleansing bar of Claim 7, 8 or 9 wherein said bar con-
tains said sodium soap, said water, and said synthetic surfactant,
and from about 0.1% to about 70% of other ingredients selected
from the group consisting of:

from about 1% to about 10% said potassium soap;

from about 1% to about 35% said magnesium soap;

his is the replacement sheet

G T

Date:



'2..The cleansing bar of Claim1 wherein at |east 80% of said_carboxylic. .
acid has the follow ng general formula: [err] 44 wherein: a + b =8 to
20 each a, b = 0to 20 X=H, OR, [err] [err] or MXtmhbdnHaseB;énRﬂhceﬁierr]
he
=0

al kyl, [err] or m xtures thereof M= Na, Li, or mxture
cl eansing bar of Claim2 wherein said a + b = 10 -16; e
- 16; said ;

- 47 -

from about 1% to about 35% said calcium soap;

from about 1% to about 15% triethanolammonium soap;

from about 1% to about 60% of impalpable water-insoluble
materials selected from the group consisting of calcium
carbonate and talc; _

from about 0.1% to about 20% of a polymeric skin feel aid;

from about 0.5% to about 25% of aluminosilicate clay and/or
other clays; wherein said-aluminosilicates and clays are
selected from the group consisting of zeolites; kaolin,
kaolinite, montmorillonite, attapulgite, illite, benton-
ite, halloysite, and calcined clays;

from about 1% to about 50% of salt and salt hydrates; and
mixtures thereof; and wherein said salt and salt hydrate
have a cation selected from the group consisting of:
sodium, potassium, magnesium, calcium, aluminum,
1ithium, ammonium, monoethanol ammonium, diethanol-
ammonium, and triethanolammonium; and wherein said salt
and salt hydrate have an anion selected from the group
consisting of: chioride, bromide, sulfate, metasilicate,
orthophosphate, pyrophosphate, polyphosphate, meta-
borate, tetraborate, carbonate, bicarbonate, hydrogen
phosphate, methyl sulfate, and mono- and polycarboxylate
of 6 carbon atoms or less.

11. The process of making a cleansing bar of Claim 1-10 said
process. comprising the steps of:
1. forming an aqueous molten liquid comprising from about
'20% to about 94% water and from about greater than 5% to
about 75% by bar weight said neutralized carboxylic
.acid;
II. pouring said molten liquid into a bar shaped mold; and
I11. crystallizing said molded molten liquid by cooling to
provide said cleansing bar; preferably -
wherein the aqueous molten liquid is made by neutralizing an
aqueous mixture of said carboxylic acid with a -hydroxide selected
from the group consisting of sodium hydroxide or 1ithium hydroxide
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X=H, OR; R=H,and M-Na. 4. The cl eansing bar of Caim3 wherein said
el ongated crystals are conposed of fiber-like sodiumfatty aC'i'd”"é'oab'"of
which at |east 25% of acid saturated fatty al kyl cham§sﬂe§m;5@nﬁé

chain | ength; and wherein said bar contains: from 15% ht of
sai d sodi um soap; wherein said bar contains unneutral | boxyl I C
acid of no nore-than 50% by wei ght of said soap; and ein

said bar contains said sodium soap and water; and from 2%to 60% by .wei ght
of a synt hetlc surfactant sel ected fromt& he group consi st| ng of al kyl

ar cost nat oandoapfupes ARPRGE yigh SRLEE <Y, £\ fupefttihd & Fromabbut v acy
gl ut anat es, SEQI Gy(1RATEdstaesboutl (953C s (2055 F) at and anﬂec[eea#ﬂgr saidactptﬂten

i set hi onat eq4 a’id(BﬂonEﬂtfs()?F&E'db%h?Sz% %klﬁotﬁt sy ﬁytrda@gm! Bre a'1 Ay
phosphat e esters,,, et

ros cose
esters, protidirf ccﬁTHéﬂ% iéég ay l&#‘“& N9e 5(%3 §gfeoﬁ%ﬁél B A '??esgumHP kyl
sul t ai nes, tdoastdtdpg efhersoddim abes Mithiunl sdtlZOét sokfatg; owhIoridead

.m xtures thq gggt%vxgﬁred §,a,_| dﬁur h@;{m&st synt’heﬁc sur% ﬁ[}k)‘{heghal ns.

5. The cl eansi ng bar of whereln saj

hygr oscopi c;Saddi 3AURPuS B‘Eﬂ diguid agueaus phaseyContine fram aboyt 2%atoant
whi ch absor boat 40%a6f #Qeiubilizinglayd, said solubilizing aid is selected

from the group consisting of:

(a) non-volatile, water-soluble nonionic organic solvents
selected from the group consisting of: a polyol of the
structure:

Ry - O(CHz2 - CHO)pH

l

R2
where R} = H, C1-C4 alkyl; R2 = H, CH3; and n = 1-200;
C2-Ci1o alkane diols; sorbitol; glycerine; sugars; sugar
derivatives; urea; and
ethanol amines of the general structure (HOCH2CH2)xNHy
where x = 1-3; y = 0-2; and x+y = 33

(b) alcohols of from 1 to 5 carbon atoms;

(c) synthetic surfactant selected from the group consisting
of: alkyl sulfates, paraffin sulfonates, alkyl glyceryl
ether sulfonates, anionic acyl sarcosinates, methyl acyl
taurates, 1linear alkyl benzene sulfonates, N-acyl
glutamates, alkyl glucosides, alpha sulfo fatty acid
esters, acyl -isethionates, a1ky] sulfosuccinates, alkyl
ether carboxylates, alkyl phosphate esters, ethoxylated
alkyl phosphate esters, methyl glucose esters, protein
condensates, alkyl amine oxides, alkyl betaines, alky)
sultaines, the alkyl ether sulfates with 1 to 12 ethoxy
groups, and mixtures thereof, wherein said surfactants
contain Cg-C22 alkylene chains; and
mixtures thereof; and

wherein safd solubilizing aid is added to increase the level

of sajd neutralized carboxylic acid dissolved in said con-

tinuous molten aqueous phase in step [. _ .
U This is the replacemant shoet
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wei-ght in water at [err] and 80% Rel ative Hum dity in the three days and
wherein said bar is relatively non-swelling; and preferably-wherein said

hygroscopi c surfactant is selected fromthe group c?m§§% of alpha sul fo
fatty acid esters; al kyl sulfates; al kyl ether o kyl
bet ai ns; al kyl sultalns al kyl am ne oxi des; al kyl ' I and

nixtures t hereof. 6. The cl eansi ng bar of Cla|n14 or rati o of
said water to said soap is fromabout 1:1 to about 5:1; said water is
present at level of from25%to 60% by weight; wherein said soap has fatty
al kyl chains are [err] to [err] and-s#&Bd-soap | evel to said bar is from 15%
to 35% by weight; wherein at | east 85% of said soap al kyl chains are
saturated; wherein said unneutralized (free) carboxylic acid is fron1zero

to about 25‘Vqt>y \we c@is%’f‘ d,wm.am amemefaquna qiotls SpRUsBC Eoftathy f act ant
| evel is fro g ?&gy t@ g ghpg tand sald rf ctan |s s ect ed
fromthe gro §P t ; a0y Ater by e said aqueous
phase' and wherein said rigid crystalline phase contains from
about 75% to about 100% of said neutralized carboxylic acid by
weight of said crystalline phase; and wherein said bar has a
penetration value of from about 3 mm to about 9 mm for said 25 mm
bar sampie. o

13. A personal cleansing bar composition comprising a rigid,
crystalline interlocking mesh of elongated sodium soap crystals;
said soap bar comprising: from about 15% to about 50% sodium fatty
acid soap composed of at least about 50% saturated fatty alkylene
chains having 12-24 carbon atoms of which at least about 25% of
said saturated fatty alkyl chains is of a single chain length;
from about 15% to about 60% water; and from about 2% to about 60%
by weight of a hygroscopic synthetic surfactant wherein said
‘hygroscopic synthetic surfactant is selected from surfactants
which absorb at least about 20% of their dry weight in water at
26°C and 80% Relative Humidity in three days.

14. The personal cleansing bar of Claim 13 wherein said hygro-
scopic synthetic surfactant is selected from the group consisting
of alpha sulfo fatty acid esters; alkyl sulfates; alkyl ether
carboxylates; alkyl betaines; alkyl sultaines; alkyl amine oxides;
alkyl ether sulfates; and mixtures thereof; and wherein said bar
contains from about 0.5% to about 40% of salts and/or salt
hydrates selected from the group consisting of: sodium chloride,
"sodium sulfate, disodium hydrogen phosphate, sodium pyrophosphate,
sodium tetraborate, sodium acetate, sodium citrate, and other
compatible salts of inorganic acids and short chain organic acids.

MR O DT Tris s the replacément shoet
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saqdi um acyl sarcosi nates, sodi um al pha sulfo fatty acid esters, sodium
paraffin sul fonates, sodium al kyl ethersul fates, sodium al kyl sul phates,

sodi um li near al kyl benzene sul fonates, al kyl betains, alkyl sultaines, and

trii al kyl amne oxi des; and preferably wherein the ratio of said water to
soap ratio is fromabout 1.5:1 to about 2:1; said unneutralized (free)
carboxylic acid is fromzero to 17% by wei ght of said soap; said water
| evel is from30%to 45% by wei ght; sai5® soap fatty al kyl chain is from

about [err] t bout [ ins are
sat ur at ed,; sﬁgﬂgg J p‘S'i[)gyé Mﬁyfmgﬁ/&lﬁﬁ@%ﬁﬁﬁ&ﬁ{&@mﬁ § synt hetic
surfactant level is fromQiiIRACIZED CARBO 8! eansing bar of Caim
5 .0or 6 wherein said bar contains ?ﬁrom 01.%to 40%1%9 wei ght of a

hydr ophobi ¢ material selected fromthe group consisting of:

m crocrystal line wax, petrolatum c E g@#\ﬁx pal m wax, candelilla wax,
sugar cane wax, vegetable derived trgggL T beeswax, spenaceti,
l'anolin, wood waxghe§hintias Wdesﬁ%ﬁﬁﬂd soRd; ﬂ’l?éi:—dlfﬂeﬂhﬁﬁﬂrskﬂét%n sHROLAL -
ozokerite, ceresin, and Fi scher Tropsch wax; and preferably wherein said
bar cont ai nSOMPEANGYHA aeltvelpy rigis, g er#wkmghymsbpnﬁmqutmhmr |casrst§bﬂl€ect ed

f h NSi St I d I
and i xt ur cSARERorihc IR dpoueFateBedh, R Pitent Hvenbie RS a8 pout

[err]; and gRafising bar which is comprised of the rigid, interlocking mesh of neutralized

oot

carboxylic acid, preferably sodium soap fibers. Such preferred cleansing bars can
be formulated to have essentially no bar smear. Some cleansing bars comprise
surprisingly large amounts of water and another liquids while maintaining their
rigidity and excellent smear properties; even when allowed to soak overnight in
water.

*

Figure 2
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preferably wherein said bar conprises from5%to 25% by wei ght of bar of
paraffin wax; and wherein said bar contains from1l%to 50% by wei ght of
non-vol atil e, water-soluble, nonionic organic material having a solubility
of- at least 5 parts in 10 parts of water; and wherein said water-soluble
noni oni ¢ organic material is selected fromthe group consisting of a polyol
of the structure: 46 [err] R2 where [err] = H, [err] alkyl; [err] and n
= 1-200; [err] al kane idols; sorbitol; glycerine; sugars; sugar
derivatives; urea; and ethanol aninei ﬁf the general structure [err] where
X =1-3; y =0-2;; and x+y = 3,and m {Ures thereof; and preferably wherein
said non-volitle, water soluble, nonionic organic material conprises from
5% to 20% by wei ght of the bar; when said the organic nmaterial is

2

i

Fig.
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Fig. 1
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selrected fromthe group consisting of: propylene glycol, glycerine,
suctose, and urea, and m xtures thereof. 8. The cleansing bar of daim5,6
or 7 wherein said bar contains said sodiumsoap, said water, and said
synthetic surfactant, and fromO0.1%to 70% by wei ght of other ingredients
selected fromthe group consisting of: from1%to 10% sai d potassi um soap,;
from1%to 35% sai d nmagnesi um soap; fromsl%to 35% by wei ght said cal ci um
soap; from1%to 15% by wei ght triethanol ammoni um soap; from 1% to 60% by
wei ght of .i npal pable water insoluble materials selected fromthe group
consi sting of cal cium ”‘«2‘53" N . [ O Fppenied (orie o by weight of a
pol ynmeric skin feel aid; f¥# B0 65 SEOHRN, e PO i nosi licate clay
and/ or ot her clays; wherei A « , ys are sel ected
fromthe group consisting pntorillonite,
attapugite, illite, bento froml%to
50% by wei ght of salt and & , and wherein

Fig. 5
5000X

HIGH MOISTURE BARS
SCANNING ELECTRON MICROSCOPY .
25% NaLa LAURATE/74% WATER BAR
Fig. 4
SURFACE
5000X

Fig. 3
SURFACE VOID
3000X

e
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sald salt and salt hydrate have a cation selected fromthe group consisting
of : sodium potassium nmagnesium calcium, alumnium [|ithium anmonium
nonoet hanol ammoni um di et hanol ammoni um and tri et hanol anmoni um and
wherein said salt and salt hydrate have an anion selected fromthe group
consisting of: chloride, bromde, sul phate, netasilicate, orthophosphate,
pyrophosphate, polyphosphate, netaborate, tetraborate, carbonate,

bi car bonat e, hydrogen phosphat e, nethgl sul phate, and nono- and

pol ycarboxyl ate of 6 carbon atons or Béds. ~ 47 9. The processing of
maki ng a cl eansing bar of Claim1-8 said process conprising the steps of:
1. formng an aqueous nolten |iquid conprising from20%to 94% by wei ght

wat er and from about greater than 5%to 75% by bar weight said neutralized
car boxylic acid;

20% DISODIUM SALT OF 1,12
DODECANEDOIC ACID/ 80% WATER
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I, pouring said nmolten liquid into a bar shaped nold; and |11
crystallizing said nolded nolten liquid by cooling to provide said
cleansing bar; preferably wherein the aqueous nolten liquid is made by
neutral i sing an aqueous m xture of said carboxylic acid with a hydroxide
selected fromthe group consisting of sodi um hydroxide or |ithium hydroxide
and m xtures thereof with stirring at a tenperature of fromabout [err] to
about [err]; and said nolten liquid contains from2%to 15% by wei ght of
said bar of a "crystallization enhancjpg salt” selected fromthe group
-consisting of: sodiumor lithiumsalt of sulfate, chloride, acetate and
citrate, and m xtures thereof; and preferably when said aqueous nolten

| i qui d agueous phase contains from2%to 40% of a solubilizing aid, said
solubilizing aid is selected fromthe group consisting of: (a)

non-vol atil e, water-sol ubl e nonionic organic solvents selected fromthe

Egrou]p congi sti ng% (2)1;)0 a'[ p%j% ¥TF Wﬁ%@m x,herg [err] al kyl;
err]; and n = 1- ; [err ; ' cerine; sugars;
sugar derivatives; urea; 8% iﬁﬁg Agig fé? k

62% WATER
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LK 2 T | [N 2N BN
O §

Fig. 7
1500X

This is the replacement sheet

Date: - 7 SEP 13%6



general structure [err] where x = 1-3; y = 0-2; and x+y = 3; (b) al cohol s
of efroml1 to 5 carbon atons; (c) synthetic surfactant selected fromthe
grdup consisting of: alkyl sulfates, paraffin sulfonates, alkyl glyceryl

et her sul fonates, anionic acyl sarcosinates, nethyl acyl tauates, |inear

al kyl benzene sul fonates, N acyl glutamates, al kyl glucosides al pha sulfo
fatty acid esters, acyl isethionates, alkyl sulfosuccinates, alkyl ether
car boxyl ates, al kyl phosphate esters, ethoxylated al kyl phosphate esters,
met hyl gl ucose esters, protein 48 condenstates. al kyl am ne oxi des,

al kyl betaines, alkyl sultaines, the 2kyl ether sulfates with 1 to 12

et hoxy groups, and m xtures thereof, wherein said sufactants contain [err]
al kyl ene chains: and m xtures thereof ;and wherein said solubilizing aid is

.added to increase the |evel of ﬁ§5fﬁﬂ@ﬂﬁiﬂéif6d
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carboxyllc acid dissolved in said continuous nolten agueous phase in step
1.. 10. The process of claim9 wherein said agueous phase contains from 20%
t . 100% wat er by wei ght of said aqueous phase; and wherein said rigid
crystalline phase contains from75%to 100% of said neutralised carboxylic
phase; and wherein said bar has a penetration value of from3mmfor said
25mm bar sanple. 11. A personal cleansing bar conposition according to
claiml1 conprising a rigid, crystalline interlocking open three dinensional
mesh of el ongated sodi um soap crystals é@ing a dianmeter or length greater
t han 400mm said soap bar conprising: from15%to 50% by wei ght sodi um
fatty acid soap conposed of at |easf\BR¥aturated fatty al kyl ene chains
havi ng 12-24 carbon atonms of which at |east 25% of said saturated fatty

al kyl chains is of a S|ngle chaln Iength fron115@6to 60@6by melght wat er ;
and from 2%t g ; ‘ C,, _ S :
hydr oscopi c; L i M - sorb
at | east 20! ' . i
Hum dity i
sai d hydrosg
of al pha su
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et her cardoxyl ates; al kyl betaines; al kyl sultaines; alkyl am ne oxides;
alkyl ether sulfates; and m xtures thereof; and wherein said bar contains
0.,5%to 40% by weight if salts and/or salt hydrates selected fromthe group
consisting of: sodiumchloride, sodium sul phate, disodi um hydrogen
phosphat e, sodi um pyrophosphate, sodiumtretaborate, sodium acetate, sodium
citrate, and other conpatible salts of inorganic acids and short chain

or gani ¢ aci ds. This Sheet Has Been - 49 - 12. The process of Caiml1ll
wherei n said aqueous phase contains f7¥@m about 20% to about 100% water by
wei ght of said aqueous phase; and wherein said rigid crystalline phase
contains fromabout 75% to about 100% of said neutralized carboxylic acid
by wei ght of said crystalline phase; and wherein said bar has a

NEUTROGENA
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penetration value of fromabout 3 nmto about 9 n;m.f
sanpl e+ 13. A personal cleansing bar conposition ic .

crystalline interlocking nesh of el ongated sodi um %gp 31 &
bar conprising: fromabout 15%to about 50% sodi m]_Zh ~ACH 0
of at |east about 50% saturated fatty al gl ene cHai &OpEH '
atons of \gummsat | east about 25% of said saturatied fatty al kyI chains is

of a single chain Iength from about 15%to about @%‘E@E@E@ﬁ@’i‘f.nb‘!ﬂﬁboui

2% to about 60% by wei a hygroscop synt het1 Cc surfactant Wherern
sai d hygr dscBppe-t '}éE %@t‘i’@"sﬁ‘ﬂrbﬁgﬁ‘i'ﬁ?ﬂsmqg %%‘H %‘Eﬁseﬁrom surfactants

whi ch absorb afanl abus?tbﬁuge mﬁgoé pbll‘ihﬂfdhoﬁ EILee] Zith fora Rk dédp I;@:’ﬁblla sad
ee

80% Rel ati ve Hum d| ty in thr The personal cleansing bar

14,
d ai m 13 wher elaﬁ"%%scphﬁﬁpﬁmg§8f§ﬁfﬁ°‘@%mﬁ ﬂ'e?q € surfactant is selected from
the group consiastidid traftalfited PRasel bitefetdR istriictafd Bofplisiid anahtenberénd, fdbeRSthree-

alkyl ether dimensional diameter or length greater than 400nm,;
wherein said cleansing bar comprising said rigid crystalline phase skeleton structure
and said aqueous phase has a penetration value of of from zero to about 12mm for a
25rrim deep sample of said cleansing bar;
wherein said penetration values are measured as 25°C using a 247 gram Standard
Weighted Penetrometer Probe having a conical needle attached to a 9 inch (22.9cm)
shaft, weighing 47 grams with 200 grams on top of said shaft for a total of said 247
grams, said conical needle having a 19/32 inch (1.51cm) top and 1/32 inch (0.08cm)
point; |
wherein said neutralized carboxylic acid is selected from the group consisting of:
lithium and/or sodium neutralized: monocarboxylic acid (soap) and/or discarboxylic
acid; and mixtures thereof;
wherein said monocarboxylic acid has a fatty alkyl(ene) chain of from about 12 to 24
carbon atoms;
wherein said dicarboxylic acid has a fatty alkyl{ene) chain of from about 12 to about 18
carbon atoms; and
wherein at least 80% of said carboxylic acid has saturated alkyl chains;
wherein said rigid crystalline phase skeleton structure occupies from 3% to 75% of
said cleansing bar by volume; and
wherein said neutralised cardoxylic acid comprises from over 5% to 75% of weight of
said cleansing bar; and
wherein said cleansing bar contains from 15% to 94% by weight water.

2. The cleansing bar of Claim 1 wherein at least 80% of said carboxylic acid has the
following general formula:
H-(CH)a-CH - (CH,)b-CO, - M* . -
i
X
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car boxyl ates; al kyl betaines; alkyl. sultaines; alkyl am ne oxides; alkyl
ether sulfates; and m xtures thereof; and wherein said bar contains from
about 0.5%to about 40% of salts and/or salt hydrates selected fromthe
group consisting of: sodiumchloride, sodiumsulfate, disodi um hydrogen
phosphat e, sodi um pyrophosphate, sodiumyyetraborate, sodium acetate, sodium

citrate, ar%é?éingar conpatible salts of inorganic acids and short chain
or gani ¢ aci ds. '

a+b=8tc20
eacha,b=0to 20
‘X=H, OR,
(o)
O0-C-R,

R, or mixtures thereof
R = C; - Cs alkyl, H, or mixtures thereof
M = Na, Li, or mixtures thereof.

3. The cleansing bar of Claim 2 wherein said a + b = 10 ~16; each of said a,b = 0 ~- 16; said
X=H,0OR; R=H;and M= Na.

4. The cleansing bar of Claim 3 wherein said elongated crystals are composed of fiber-like
sodium fatty acid soap of which at least 25% of acid saturated fatty alkyl chains is of a
single chain Iéngth; and wherein said bar contains: from 15% to 75% by weight of said
sodium soap; wherein said bar contains unneutralized (free) carboxylic acid of no more

- than 50% by weight of said soap; and preferably wherein said bar contains said sodium
soap and water; and from 2% to 60% by weight of a synthetic surfactant selected from the
group consisting of alkyl sulfates, paraffin sulfonates, alkyiglycerylether sulfonates, acyl
sarcosinates, methylacyl taurates, linear alkyl benzene sulfonates, N-acyl giutamates,
alkylglucosides, alpha sulfo fatty acid esters, acyl isethionates, alkyl sulfosuccinates, alkyl
ether acrboxylates, alkyl phosphate esters, ethoxylated alkyl phrosphate esters,
methylglucose esters, protein condensates, alkyl amine oxides, alkyl betaines, alkyl
sultaines, the alkyl ether sulfates with 1 to 12 ethoxy groups, and mixtures thereof,
wherein said surfactants contain Cg — C; alkyl chains.

5. The cleansing bar of Claim 4 wherein said synthetic surfactant is hygroscopic; said
hygroscopic surfactant being defined as a surfactant which absorbs at least 20% of its dry
weight in water at 26°C and 80% Relative Humidity in the three days and wherein said bar
is relatively non-swelling; and preferably wherein said hygroscopic surfactant is: selected
from the group consisting of alpha sulfo fatty acid esters; alkyl sulfates; alkyl ether

W T e
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carboxylates; alkyl betains; alky! sultains; alkyl amine oxides; alkyl ether sulfates; and

mixtures thereof.

. The cleansing bar of Claim 4 or 5§ wherein the ratio of said water to said soap is from
about 1:1 to about 5:1; said water is present at level of from 25% to 60% by weight;
wherein said soap has fatty alkyl chains are Cy,to C,, and said soap level to said bar is
from 15% to 35% by weight; wherein at least 85% of said soap alkyl chains are saturated;
wherein said unneutralized (free) carboxylic acid is from zero to about 25% by weight of
said soap; and wherein said synthetic surfactant level is from 5% to 25% by weight of bar
and said surfactant is selected from the group consisting of: sodium acyl iserhonates,
sodium acyl sarcosinates, sodium alpha sulfo fatty acid esters, sodium paraffin sulfonates,
sodium alkyl ethersulfates, sodium alkyl sulphates, sodium linear alkyl benzene
sulfonates, alkyl betains, alkyl sultaines, and trialkyl amine oxides; and preferably wherein
the ratio of said water to soap ratio is from about 1.5:1 to about 2:1; said unneutralized
(free) carboxylic acid is from zero to 17% by weight of said soap; said water level is from
30% to 45% by weight; said soap fatty alkyl chain is from about C.4 to about C,s; wherein
at least 95% of said alkyichains are saturated; said soap level is from 15% to 30% by
weight; and said synthetic surfactant level is from 8% to 16% by weight.

. The cleansing bar of Claim 5 or 6 wherein said bar contains from 01.% to 40% by weight
of a hydrophobic material selected from the group consisting of: microcrystalline wax,
petrolatum, camauba wax, palm wax, candelilla wax, sugarcane wax, vegetable derived
triglycerides, beeswax, spemaceti, lanolin, wood wax, shellac wax, animal derived
triglycerides, montar, ozokerite, ceresin, and Fischer-Tropsch wax; and preferably wherein
said bar contains from 2% to 35% by weight said hydrophobic material selected from the
group consisting of petrolatum and wax, said petrolatum and wax, and mixtures thereof
having a melting point of from about 49°C (120°F) to about 85°C (185°F); and more
preferably wherein said bar comprises from 5% to 25% by weight of bar of paraffin wax;
and wherein said bar contains from 1% to 50% by weight of non-volatile, water-soluble,
nonionic organic material having a solubility of at least 5 parts in 10 parts of water; and
wherein said water-soluble nonionic organic material is selected from the group consisting
of a polyol of the structure:

AR AR A i e e eptament 7
* C. L M S * .
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R:- O (CH; - CHO)nH
l
R.

where Ry = H, C;~C,alkyl; R, = H, CH;z and n = 1-200;

C., — Cy alkane idols; sorbitol; glycerine; sugars; sugar derivatives; urea; and ethanol
amines of the general structure (HOCH,CH,).NH, where x = 1-3; y = 0-2; and x+y = 3,and
mixtures thereof; and preferably wherein said non-volitie, water soluble, nonionic organic
material comprises from 5% 0 20% by weight of the bar; when said the organic material is
selected from the group consisting of: propylene glycol, glycerine, sucrose, and urea, and
mixtures thereof.

. The cleansing bar of Claim 5, 6 or 7 wherein said bar contains said sodium soap, said
water, and said synthetic surfactant, and from 0.1% to 70% by weight of other ingredients
selected from the group consisting of:
from 1% to 10% said potassium soap;
from 1% to 35% said magnesium soap;
from1% to 35% by weight said calcium soap;
from 1% to 15% by weight triethanolammonium soap;
from 1% to 60% by weight of impalpable water insoluble materials selected from the
group consisting of calcium carbonate and talc;
from 0.1% to 20% by weight of a polymeric skin feel aid;
from 0.5% to 25% by weight of aluminosilicate clay and/or other clays; wherein said
alumininosilicates and clays are selected from the group consisting of zeolites; kaolin,
kaolinite, montmorillonite, attapugite, illite, bentonte,halloysite, and calcinced clays;
from 1% to 50% by weight of salt and salt hydrates; and mixtures thereof; and wherein
said salt and salt hydrate have a cation selected from the group consisting of: sodium,
potassium, magnesium, calcium , aluminium, lithium, ammonium, monoethanol
ammonium, diethanolammonium, and triethanolammonium; and wherein said salt and
salt hydrate have an anion selected from the group consisting of: chloride, bromide,
sulphate, metasilicate, orthophosphate, pyrophosphaté, polyphosphate, metaborate,
tetraborate, carbonate, bicarbonate, hydrogen phosphate, methyl sulphate, and mono-
and polycarboxylate of 6 carbon atoms or less.

g o s
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9. The processing of making a cleansing bar of Claim 1-8 said process comprising the steps

of:

L forming an aqueous molten liquid comprising from 20% to 94% by weight water
and from about greater than 5% to 75% by bar weight said neutralized carboxylic
acid;

. pouring said moiten liquid into a bar shaped mold; and

. crystallizing said molded molten liquid by cooling to provide said cleansing bar;
preferably wherein the aqueous molten liquid is made by neutralising an aqueous
mixture of said éarboxylic acid with a hydroxide selected from the group consisting
of sodium hydroxide or lithium hydroxide and mixtures thereof with stirring at a
temperature of from about 50°C (120°F) to about 95°C (205°F); and said molten
liquid contains from 2% to 15% by weight of said bar of a “crystallization enhancing
salt” selected from the group consisting of: sodium or lithium salt of sulfate,
chloride, acetate and citrate, and mixtures thereof, and preferably when said
aqueous molten liguid aqueous phase containé. from 2% to 40% of a solubilizing
aid, said solubilizing aid is selected from the group consisting of:

(a) non-volatile, water-soluble nonionic organic solvents selected from the
group consisting of: a polyol of the structure:

Ry - O(CH; - CHO)nH
I
R,

where R, = H, C; — C,alkyl; R; = H, CHs; and n = 1-200; C, — C alkane diols;
sorbitol; glycerine; sugars; sugar derivatives; urea; and ethanol amines of the
general structure (HOCH,CH,),NH, where x = 1-3; y = 0-2; and x+y = 3;

(b) alcohols of from 1 to 5 carbon atoms;

(c) synthetic surfactant selected from the group consisting of: alkyl
sulfates, paraffin sulfonates, alkyl glyceryl ether sulfonates, anionic acyl
sarcosinates, methyl acyl tauates, linear alkyl benzene sulfonates, N- acyl
glutamates, alkyl glucosides alpha sulfo fatty acid esters, acyl isethionates,
alkyl sulfosuccinates, alkyl ether carboxylates, alkyl phosphate esters,
ethoxylated alkyl phosphate esters, methyl glucose esters, protein

) O N This i the replacamet shoet
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condenstates."alkyl amine oxides, alkyl betaines, alkyl sultaines, the alkyl ether

sulfates with 1 to 12 ethoxy groups, and mixtures thereof, wherein said

sufactants contain Cs — C22 alkylene chains: and mixtures thereof ;and
wherein said solubilizing aid is added to increase the level of said neutralized
carboxylic acid dissolved in said continuous molten aqueous phase in step I.

10. The process of claim 9 wherein said aqueous phase contains from 20% to 100% water by
weight of said aqueous phase; and wherein said rigid crystalline phase contains from 75%
to 100% of said neutralised carboxylic phase; and wherein said bar has a penetration
value of from 3mm for said 25mm bar sample.

11. A personal cleansing bar composition according to claim 1 comprising a rigid, crystalline
interlocking open three dimensional mesh of elongated sodium soap crystals having a
diameter or length greater than 400mm,; said soap bar comprising: from 15% to 50% by
weight sodium fatty acid soap composed of at least 50% saturated fatty alkylene chains
having 12-24 carbon atoms of which at least 25% of said saturated fafty alkyl chains is of
a single chain length; from 15% to 60% by weight water; and from 2% to 60% by weight of
hydroscopic synthetic wherein said hydroscopic synthetic surfactant is selected from
surfactants which absorb at least 20% of their dry weight in water at 26°C and 80%
Relative Humidity in three days.

12. The personal cleansing bar of Claim 11 wherein said hydroscopic synthetic surfactant is
selected from the group consisting of alpha sulfo fatty acid esters; alkyl sulfates; alkyl
ether cardoxylates; alkyl betaines; alkyl sultaines; alkyl amine oxides; alkyl ether sulfates;
and mixtures thereof; and wherein said bar contains 0.5% to 40% by weight if salts and/or
salt hydrates selected from the group consisting of: sodium chloride, sodium suiphate,
disodium hydrogen phosphate, sodium pyrophosphate, sodium tretaborate, sodium
acetate, sodium citrate, and other compatible salts of inorganic acids and short chain
organic acids.
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SHAPED SOLID MADE WITH A RIGID, INTERLOCKING MESH OF
NEUTRALIZED CARBOXYLIC ACID

ABSTRACT

The invention provides a shaped solid, three-dimensional skeleton structure
comprising: a relatively rigid, interlocking mesh of neutralized crystalline
carboxylic acid. In another respect, the present invention provides an improved
cleansing bar which is comprised of the rigid, interlocking mesh of neutralized
carboxylic acid, preferably sodium soap fibers. Such preferred cleansing bars can
be formulated to have essentially no bar smear. Some cleansing bars comprise
surprisingly large amounts of water and another liquids while maintaining their

rigidity and excellent smear properties; even when allowed to soak overnight in

water.

Figure 2
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